FOREWORD
by M.S. Swaminathan
Wetlands have played a critical role in the development of human society. For
thousands of years rural communities have relied upon their fertile soils to
grow crops, grazed livestock on their rich pastures, fished their productive
waters, and harvested a diversity of products ranging from timber to wild
game. In this way the major river systems of the world, the Niger, Nile,
Tigris-Euphrates, Ganges, and Mekong among them, have supported the
development of rich and sophisticated civilizations that exploited the
productive wetland ecosystems of their valleys.
Nowhere has this association between human communities and wetlands been
as close, and become as highly developed, as in Asia. Across our continent
many diverse societies have developed highly effective systems for deriving
benefit from the rich natural productivity of these ecosystems. The complex
schemes for rice production in Burma, Thailand, Java, and the Mekong basin,
are but a few examples of this.
Today, despite the region's rapidly rising population, and the increasing
demands being made upon the natural environment, Asia still possesses some
of our planet's richest natural ecosystems. Among these are many of the most
important tropical wetlands which provide their ecological and hydrological
services to human society, especially in the extensive coastal wetlands of
South-East Asia and along the broad river valleys which stretch through the
continent. The rich diversity of the flora and fauna which these ecosystems
support, including numerous resident and migratory waterbirds, is of particular
international significance, and the new forms of floating rice which have
evolved in the wetlands of the Ganges, Brahmaputra, Irrawaddy, and Chao
Phraya rivers are of great importance to human society. These deep water rice
varieties contain genes which enable them to rise above flood waters and
thereby provide food even when severe floods occur. Today they play a
significant role in food production in many parts of the world, and genetic
engineering now enables us to transfer such genes to other species.
If managed sensitively, wetland ecosystems can continue to provide their
services for people's benefit. In some cases this will, as in the past, require
conversion of parts of the wetland for agriculture or aquaculture, but in many,
and perhaps most, it will mean leaving natural wetlands untouched. Only
rarely will use of these resources entail the large scale conversion which in
recent years has led to widespread loss and degradation of wetlands over much
of the world, and the loss of the ecological and hydrological services which
they provide.
Many of the Asian wetlands which have been converted in this way have been

considered to be of minor importance. It is only once the damage has been
done that their importance has become fully realized. Mitigation is then
impossible, or vastly expensive. Yet if information on the importance of the
area had been available earlier, the project could have been designed
differently, or moved to an area which was less sensitive ecologically.
Until now one of the obstacles to effective consideration of these conservation
concerns has been the limited availability of high quality information on the
distribution and importance of the region's principal wetland systems. Now,
with the publication of A Directory of Asian Wetlands, future decisions on
development planning will no longer suffer from the handicap of ignorance.
Of course the information contained in the Directory will be but one of many
tools which governments and the development assistance community will need
in order that future development investment builds upon, rather than destroys,
the benefits which these natural ecosystems provide. However, it will provide
the essential baseline from which to build. Combined with complementary
investment in sensitive management of natural ecosystems so that they are
managed to yield improved benefits to human society, and to strengthen the
institutional capacity for designing and implementing such measures, the
Directory is a major step towards the sustainable management of Asia's
wetland resources. It now needs to be used by conservationists and
development planners alike so that these wetlands can continue to provide
their benefits to present and future generations.

INTRODUCTION
In the development of an effective conservation programme for wetlands,
one of the first steps is the compilation of an inventory of the most
important wetland sites. Such wetland inventories already exist or are in
progress for many parts of the world, e.g. the Western Palearctic, the
Neotropical Realm, much of North America and the Afrotropical Realm.
The 10th Meeting of the Asian Continental Section of the International
Council for Bird Preservation (ICBP) in Sri Lanka in April 1984 examined
the status of wetland conservation in Asia, and concluded that the
identification of important sites was a priority task. Most southern and
eastern Asian countries were represented at the meeting, and provided
some basic information on their wetlands and waterfowl. This material,
which was subsequently published by ICBP under the title "Wetlands in
East Asia - A Preliminary Review and Inventory", provided an excellent
basis for the development of a more comprehensive inventory.
At a series of meetings in 1985 between the International Union
for Conservation of Nature and Natural Resources (IUCN), ICBP and the
International Waterfowl and Wetlands Research Bureau (IWRB), it was
agreed that a major effort should be undertaken to follow up the ICBP
preliminary inventory with a detailed inventory of important wetlands
throughout southern and eastern Asia. The World Wide Fund for Nature
generously agreed to provide funding for the project. Initial discussions
focused on the Indo-Malayan Realm. However, strict adherence to the
boundaries of this biogeographical region would have meant that large
parts of China and Indonesia, as well as the northern areas of Pakistan,
India and Nepal, would have been outside the scope of the inventory.
Since the compilation of an international inventory is best achieved
through the promotion of national inventories, it seemed preferable to
follow political rather than biogeographical boundaries. Once the decision
was made to include the whole of China and Indonesia, it became logical
to include the neighbouring countries of Mongolia, the Koreas, Japan and
Papua New Guinea. Thus, it was agreed that the project the Asia Wetlands
Inventory - should take in all countries from Pakistan and India to China,
Japan, Indonesia and Papua New Guinea. The project was initiated in
October 1985, and has culminated in the publication of the present
volume.
The principal objective of the inventory has been to present as
comprehensive a review as possible of existing knowledge of the
important wetlands in the region under consideration. This has been
achieved by pulling together information from the many available sources,
such as governmental and non-governmental conservation bodies,
fisheries institutions, hydrological institutions, universities and natural
history museums. No special attempt has been made to carry out new field
work at wetlands which remain poorly known; rather, one of the main
aims of the inventory has been to identify areas in urgent need of study in
the immediate follow-up period.
A Directory of Asian Wetlands follows a format similar to that of
earlier Directories; thus the greater part of the Directory consists of a

series of national reports. Each begins with an introduction which
summarizes the general situation of the wetlands, and provides
information on the institutional and legal base for wetland conservation
and research. Then follows a series of accounts of those wetlands which
are known or thought to be of greatest importance from the point of view
of nature conservation. The site descriptions include basic information on
size and location, habitat types, principal vegetation, ownership, degree of
protection, land use, fauna, threats, research, conservation and relevant
literature.
The term "wetland" is here used in the sense defined in the text of
the Convention on Wetlands of International Importance Especially as
Waterfowl Habitat (the Ramsar Convention). Thus, wetlands are "areas of
marsh, fen, peatland or water, whether natural or artificial, permanent or
temporary, with water that is static or flowing, fresh, brackish or salt,
including areas of marine water the depth of which at low tide does not
exceed six metres". Coral reefs and other exclusively marine systems are,
however, generally excluded from this definition, and have not been
considered in this inventory.
In the discussion of fauna, special emphasis has been given to the
waterfowl for several reasons. Waterfowl are conspicuous elements of the
wetland fauna, readily identified, censused and studied; thus there tends to
be much more information available on waterfowl than other wetlands
species. Many are long-distance migrants, dependent on wetlands in a
number of countries during the course of their annual cycle, and thus
demonstrating the need for international cooperation in conservation
efforts. Many species are popular game birds for the hunter, and as such
constitute a renewable natural resource of considerable economic value
Finally, waterfowl are particularly good indicators of the general
condition of wetland ecosystems; they are at or near the top of most
wetland food chains, and are highly susceptible to wetland contamination
and disturbance.
Each country report includes an outline map (or several maps)
showing the location of the sites described in the inventory. For reasons
of space, it has not been possible to include detailed maps of each site.
However, the several hundred individual site maps which have been
provided by contributors are on file at the World Conservation
Monitoring Centre* in the United Kingdom, and constitute an important
reference source. It is anticipated that many of these maps will be
published in due course in the respective national wetland inventories.
The Directory concludes with a list of contributors. This list gives
the names and addresses of the many individuals who have made
significant contributions in the preparation of this work.

*The World Conservation Monitoring Centre (WCMC) was formerly
known as the IUCN Conservation Monitoring Centre. In July 1988, the
Centre was restructured as a joint venture between the three partners in the
World Conservation Strategy, IUCN, UNEP (the United Nations
Environment Programme) and WWF. WCMC may be referred to by its

former name in the text of this publication, most of which was prepared
before July 1988.
Methodology
The compilation of the Directory has involved the collection of data
through four main channels:
1. 'wetland working groups" or "wetland committees" established to
coordinate the preparation of national wetland inventories. In some cases,
a researcher was employed for several months to compile the data;
2. national networks of contacts, each with a "national coordinator"
responsible for the compilation of data in his or her country and
preparation of a national report;
3. direct contact with individuals or institutions with expertize on
particular sites or species;
4. a review of the recent literature.
In many cases, effective working groups and national networks were
established and comprehensive national reports submitted. However, in
several countries it proved impossible to coordinate the collection of
information through a single person, group of individuals or institution,
and material was received from several independent sources. In the case of
Bhutan, Kampuchea and Mongolia, no local contact could be established,
and the material presented in the Directory is based entirely on expatriate
sources and the literature. Emphasis was given throughout to obtaining
recent information from individuals currently working on wetlands and
their fauna, and little attention was given to the older literature.
Site Descriptions
Contributors were requested to submit their information on wetlands on
standard data sheets of a type used in similar wetland inventories in the
Palearctic and Neotropical Realms. The information has been reproduced
in this Directory in a slightly modified form, and in many cases with
additional information from other sources. Each site description contains
the following data categories:
Title: The name of the wetland with a reference number used in the
accompanying map.
Location: The geographical coordinates (Greenwich), and general location
of the site. With very few exceptions, the geographical coordinates have
been taken from the Operational Navigation Charts (1:1,000,000) or
Tactical Pilotage Charts (1:500,000) prepared by the Defense Mapping
Agency Aerospace Center in Missouri, U.S.A.
Area: The area of the wetland habitat in hectares. In the case of some

rivers and coastal zones, only the approximate length of the site is known.
Altitude: The altitude of the wetland in metres above sea level.
Biogeographical Province: The biogeographical province in which the
wetland is situated, following Udvardy (1975) "A Classification of the
Biogeographical Provinces of the World" (IUCN Occasional Paper No.
18. IUCN, Gland).
Wetland type: A reference to the types of wetland habitat present, on the
basis of the following numerical code:
01: shallow sea bays and straits (under six metres at low tide)
02: estuaries, deltas
03: small offshore islands, islets
04: rocky sea coasts, sea cliffs
05: sea beaches (sand, pebbles)
06: intertidal mudflats, sand flats
07: mangrove swamps, mangrove forest 08: coastal brackish and saline
lagoons and marshes
09: salt pans (artificial)
10: shrimp ponds, fish ponds
11: rivers, streams - slow-flowing (lower perennial)
12: rivers, streams - fast-flowing (upper perennial)
13: oxbow lakes, riverine marshes
14: freshwater lakes and associated marshes (lacustrine)
15: freshwater ponds (under 8 hectares), marshes, swamps (palustrine)
16: salt lakes, saline marshes (inland drainage systems)
17: water storage reservoirs, dams
18: seasonally flooded grassland, savanna, palm savanna
19: rice paddies
20: flooded arable land, irrigated land
21: swamp forest, temporarily flooded forest
22: peat bogs
Although more sophisticated wetland classification systems are available,
the information was seldom adequate to permit a more detailed
breakdown, and in any case for many of the enormous wetlands described
in the Directory, a detailed classification of habitat types would be
extremely cumbersome.
Description of site: A general description of the site, including
information on water regime, depth, salinity/acidity and permanence.
Climatic conditions: A brief note on the local climatic conditions.
Principal vegetation: A description of the principal aquatic vegetation, if
known. In many cases, information was available only on the major
terrestrial communities of the region.

Land tenure: Details of the ownership of the wetland and the ownership
of surrounding areas.
Conservation measures taken: Details of any protected areas established
at or around the wetland, and any other conservation measures taken at the
site.
Conservation measures proposed: Details of any proposals for the
conservation of the wetland.
Land use: Details of the principal forms of land use and human activities
at the wetland and in surrounding areas.
Possible changes in land use: Any information available on proposed
changes in land use and development plans which might affect the
ecological character of the wetland.
Disturbances and threats: Details of existing and possible future threats
to the wetland and its wildlife.
Economic and social values: Values of the wetland for fisheries
production, water supply, flood control, storm protection, water
purification, public recreation, conservation education, scientific research,
etc.
Fauna: The importance of the wetland for wildlife including aquatic
mammals, waterbirds, aquatic reptiles, amphibians, fishes and
invertebrates. In some cases, noteworthy terrestrial species in surrounding
areas are included, particularly when listed in the IUCN Red Data Books.
In most cases, the scientific nomenclature follows the preferences of the
major contributors. However, names of waterfowl have been standardized
to conform with Morony, Bock and Farrand (1975), "Reference List of the
Birds of the World" (American Museum of Natural History, New York).
Special floral values: Information on any plant species or communities
for which the wetland is particularly important.
Research and facilities: A review of major research activities, completed
and ongoing, and information on any existing facilities for research and
education.
References: References to published literature and unpublished reports
relevant to the site. The full citations are given in the bibliographies at the
end of each national section.
Criteria for inclusion: A reference to the criterion or criteria which
justify the inclusion of the site in the Directory. The criteria used in the
selection process are those developed for the identification of wetlands of
international importance for designation under Article 2 of the Ramsar
Convention. These criteria, as adopted by the Conference of the Parties to

the Convention in Regina in June 1987, are as follows:
1.Criteria for assessing the value of representative or unique wetlands.
A wetland should be considered internationally important if it is a
particularly good example of a specific type of wetland characteristic of its
region. A wetland could be considered for selection under this criterion if:
la:it is an example of a type rare or unusual in the appropriate
biogeographical region;
1b: it is a particularly good representative example of a wetland
characteristic of the appropriate region;
1c: it is a particularly good representative of a common type where
the site also qualifies for consideration under criteria 2a, 2b or 2c;
1d: it is representative of a type by virtue of being part of a complex
of high quality wetland habitats. A wetland of national value could
be considered of international importance if it has a substantial
hydrological, biological or ecological role in the functioning of an
international river basin or coastal system;
1e: in developing countries, it is a wetland which, because of its
outstanding hydrological, biological or ecological role, is of
substantial socioeconomic and cultural value within the framework
of sustainable use and habitat conservation.
2.General criteria for using plants or animals to identify wetlands of
importance. A wetland should be considered internationally important if:
2a: it supports an appreciable assemblage of rare, vulnerable or
endangered species or subspecies of plant or animal or an
appreciable number of individuals of any one or more of these
species;
2b: it is of special value for maintaining the genetic and ecological
diversity of a region because of the quality and peculiarities of its
flora and fauna
2c: it is of special value as the habitat of plants or animals at a
critical stage of their biological cycles;
2d: it is of special value for its endemic plant or animal species or
communities.
3. Specific criteria for using waterfowl to identify wetlands of importance.
A wetland should be considered internationally important if..
3a: it regularly supports 20,000 waterfowl;

3b: it regularly supports substantial numbers of individuals from
particular groups of waterfowl indicative of wetland values,
productivity or diversity;
3c: where data on populations are available, it regularly supports 1%
of the individuals in a population of one species or subspecies of
waterfowl.
The above criteria are currently under review, and should not be regarded
as exhaustive, especially in an Asian context.
A wetland is suitable for inclusion in the Ramsar Convention List
of Wetlands of International Importance" and hence in this Directory if it
meets any one of the criteria set out above. For convenience in the present
inventory, the reference "123" has been applied to large and important
wetlands which qualify for inclusion on the basis of criteria in all three
categories.
For proper application of the Ramsar criteria, it is essential that a
considerable body of information be available on the site in question. For
many wetlands in Asia, the information is so scanty that no objective
evaluation of the importance of the site can be made. If all such sites were
to be ignored, the Directory would become little more than an inventory of
wetlands which have been well studied and well documented, and would
lose its value as a basis for the identification of priorities in future wetland
surveys and research. In the selection of poorly known but potentially very
important sites for inclusion in the inventory, it has been necessary to rely
to a considerable extent on the subjective judgement of contributors. Sites
selected on this basis, i.e. sites which are thought to be of considerable
importance but which clearly merit further investigation, are given the
reference "0".
Source: Names of individuals and institutions providing information on
the site.
The headings "Climatic conditions", "Conservation measures taken",
"Possible changes in land use", "Research and facilities" and "References"
have been omitted when no relevant information was available to the
compiler.
Comprehensiveness
For all countries in the region under consideration, it has been possible to
provide at least a preliminary inventory of important wetlands on the basis
of information received from contributors and the literature. However, in
the case of Bhutan, Kampuchea and Mongolia, no local contacts were
established, and the material presented herein is taken entirely from the

recent literature and the unpublished reports of visiting expatriates.
The comprehensiveness of the individual country reports varies
greatly. In the case of the larger countries, notably China, India and
Indonesia, the wetland inventories are still at a very preliminary stage.
Most if not all of the larger wetlands and other sites of great international
importance are now known and have been included in this Directory, but
there doubtless remain many smaller wetlands which will in time be found
to possess special qualities which justify their designation as wetlands of
international importance. At the other extreme, in the case of several of the
smaller countries the wetland inventories are thought to be very
comprehensive; all sites of international importance have been included,
along with a number of sites which are probably of only local or national
importance. The inclusion of these latter sites is at least partly justified by
the rapid rate at which wetlands are disappearing throughout the region as
a whole and consequent rate at which the remaining undisturbed wetlands
are increasing in importance.
One of the primary objectives of the Directory is to provide the
stimulus and basis for the completion of detailed national wetland
inventories which should include not only more information on the sites
which meet international criteria, but also details of sites of only national
or even local importance. In one or two Asian countries (e.g. India), work
on such national inventories was initiated some years ago, while in several
other countries, detailed national wetland inventories have been completed
in conjunction with the Asian Wetlands Inventory. Only summaries of
these national inventories have been incorporated here. The full reports
have in some cases already been published in their country of origin
(Indonesia and Japan), or will be in the near future (Malaysia, Pakistan,
Papua New Guinea, Sri Lanka, Thailand and Vietnam). Most of the other
contributions provide excellent skeletons upon which comprehensive
national inventories can be based. Much more field work needs to be
carried out, the larger wetland areas must be surveyed in detail so that key
sites within them can be identified, and many new sites of national rather
than international importance should be considered. Only when detailed
national inventories are available for all the countries of the region will it
be possible to compile the definitive directory of wetlands of international
importance.
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MONGOLIAN PEOPLE'S REPUBLIC
INTRODUCTION
by Jon Davies
Area: 1,565,000 sq.km.
Population: 1.6 million (1979).
The Mongolian People's Republic is a landlocked country situated in north-central Asia
between the USSR and People's Republic of China. It extends for some 2,400 km from east
to west, and 1,260 km from north to south. Topographically, Mongolia is a plateau
averaging 1,580 metres above sea level, upon which three major mountain systems are
superimposed. The Altai Massif occupies the western borders, gradually fading as it runs
southeastwards into a series of isolated fault blocks called the Gobi-Altai. The Khangai
Mountains occupy the centre of the country, whilst the Khentai Mountains run from the
capital, Ulan Bator, to the Russian border.
The climate is extreme continental modified by altitude, with an average annual
temperature range of -25°C to +20°C, although the absolute annual temperature range may
be as much as 80°C (from -50°C to +30°C). Precipitation is low, ranging from 100 to 400
mm per annum, with most of the rain falling during the period July to September. The
rainfall decreases steadily from north to south. In the Ulan Bator area, at 1,159 meters
above sea level, the average annual rainfall is 183 mm and the mean monthly temperatures
range from a low of -27.2°C in December to a high of +17.2 in July.
The country can be divided into four main phytogeographic zones. From north to
south, these are as follows: (a) montane forest (taiga) covering 7% of the country; (b)
steppe covering 51%; (c) arid steppe/semi-desert covering 27%; and (d) desert covering
15%.
In relation to the size of the country, the human population is very low, and as about
one third of the population lives in Ulan Bator, the population density over most of the
country is considerably less than one person per square kilometer. Thus, although the
population is increasing rapidly (about 3% per annum), there is still very little disturbance
in terms of human population pressure on natural ecosystems compared to many other
Asian countries. Much the most important form of land use is the raising of domestic
livestock including cattle, horses, sheep, goats and camels, although settled agriculture,
especially the cultivation of dwarf varieties of wheat, is gaining importance. Industrial
development and related activities such as coal-mining, mineral extraction and generation
of power, are confined mainly to the region around Ulan Bator and northwards to the
Russian border.
Summary of Wetland Situation
Despite its low rainfall, Mongolia is rich in water resources, mainly because of the high
mountain ranges which attract ample precipitation. There are approximately 1.5 million ha
of standing water bodies and 50,000 km of rivers. Wetland habitats are extremely diverse,

ranging from cold, deep ultra-oligotrophic lakes to temporary saline lakes. There are many
major rivers possessing extensive flood plains. Only the southern desert rim and the
southeast of the country lack any permanent water.
For the purposes of wetland classification, Mongolia can be conveniently divided into
three different drainage basins: the Central Asian Internal Drainage Basin; the Arctic
Ocean Drainage Basin; and the Pacific Ocean Drainage Basin.
1. Central Asian Internal Drainage Basin
There are four groupings of lakes in the internal drainage basin. These are mainly fed by
rivers rising in the Khangai and, to a lesser extent, the Altai Mountains. Many are saline.
a) Altai Mountain Lakes. These are all freshwater, mostly high altitude (above 2,000m)
and oligotrophic. Their outlet streams connect with other lakes lower in the basin. The
major lakes are Achit, Tolbo, Hoton, Horgon and Dayan. In addition, there are many
smaller high altitude lakes, presumably cirque and moraine dammed lakes, in this area.
b) The Valley of the Great Lakes. A series of large lakes occupies a broad, semi-arid
depression between the Altai and the western end of the Khangai Mountains. The lakes
are fed by large rivers, rising in the Altai and Khangai and forming broad deltas at their
mouths. Some are freshwater with outlets into other lakes, whilst others are saline with
no outlet. The main lakes are Hyargas, Ayrag, Har-Us, Har and Dorgon. The saline Uvs
Nuur and Orog Nuur are included here although they are partly isolated from the other
lakes to the south by a ridge extending west from the Khangai.
c) Lakes of the Gobi Valley. A chain of large and small saline lakes lies at the foot of the
Gobi-Altai in the broad inter-montane depression between the Khangai and Gobi-Altai
ranges. They are shallow, with a saucer-shaped depth profile, and vary considerably in
size both seasonally and from year to year. Some may dry out completely in certain
years. They all receive their inflow from rivers which rise in the Khangai Mountains,
and no permanent inflow comes from the Gobi-Altai. The principal lakes are the Boon
Tsagaan, Adgiyn Tsagaan, Tatsain Tsagaan, Orog and Ulaan Nuurs.
d) Lakes of the Khangayn Plateau. This is a system of lakes in the extreme west of the
Khangai with no outflow, or flowing only intermittently to the Valley of the Great
Lakes to the west. They are mostly saline, oligotrophic lakes at an altitude of between
1,500 and 2,000m. The largest are Sangiyn Dalay, Telmen and Hunguyn Har Nuurs.
All the above lakes have numerous characteristics in common, not least their fauna.
This is not surprising since the evidence suggests that they were once part of a vast body of
water which covered the area in more humid times, probably in the Cretaceous. As aridity
increased, the water body broke up into an inter-connected system with a general flow to
the southeast. These inter-connected lakes then broke up further into isolated water bodies,
which are now relict lakes.
Individual lakes can vary greatly in size, being largest in spring due to the inflow of
melt water from the Altai and Khangai mountains. They generally shrink during the
summer, leaving behind isolated saline pools and salt pans. The inflows of the rivers form
braided channels with extensive freshwater marshes. Thus a wide range of wetland habitats
can occur in and around the lakes, including fresh or saline open water areas, saline
marshes, salt pans, freshwater marshes, rivers and streams.
The lakes are dependent on precipitation in the Altai and Khangai mountains for their
existence, as there is insufficient rainfall in the semi-desert surrounding the lakes to sustain
them. Groundwater inflow may be important where summer rains percolate through the
alluvial fans surrounding the mountains, and reappear as springs at the edge of the plains.

In addition to these more or less permanent water bodies, the mountain and basin
topography of the area has created many inter-montane depressions which may contain
temporary salt lakes at certain times of the year.
Many large rivers flow through the semi-arid zone feeding these lakes, the largest being
the Khovd Gol, rising in the Altai, and the Dzavkhan Gol, rising in the Khangai. The whole
semi-desert area also abounds in numerous relict features such as ancient lake banks and
dry river courses persisting from more humid times, and thus has interest from the point of
view of geomorphology and palaeolimnology.
The fish fauna of the lakes is particularly interesting. It is considered a relict and
impoverished fauna left over from the vast lake that once covered the entire area. The
cyprinid genus Oreoleuciscus is endemic to these lakes and their rivers; it is found nowhere
else except in the upper reaches of the Ob River, to which it migrated from the basin. Three
forms are recognized: 0. pewzowi, 0. potanini and 0. humilis (a dwarf form). It is not clear
at present whether these are true species or members of a single polytypic species. It is
possible that this genus is currently undergoing speciation, taking advantage of the vacant
ecological niches created by the impoverished fish fauna. A species of Thymallus
(Salmonidae), the West Mongolian Grayling T. brevirostris, is also endemic to these lakes.
These fish, together with a bach Noemacheilus strauchi, are the only fishes occurring in
these lakes and rivers.
2. Arctic Ocean Drainage Basin
Due to the greater precipitation in the northern part of the country, there is a better
developed hydrographic network here than elsewhere in the country, with many large lakes
and major rivers. Water collects off the northern slopes of the Khangai Mountains and the
western slopes of the Khentai range, almost all of it finding its way into Lake Baikal in the
USSR via the Selenge River, the most important river in Mongolia. The only exception is
the Shishid River in the extreme west of this drainage basin, which drains into the Yenisei.
The lakes range from mesotrophic through to ultra- oligotrophic, and have a fish fauna
dominated either by cyprinids typical of northern Eurasia or by coregonids and salmonids.
The origins of the lakes are diverse. Some have been formed as a result of volcanic activity,
while others have arisen from the dislocation of rivers, glacial activity or tectonic
movements, as in the case of Khovsgol which has much in common with Lake Baikal.
The best known lakes in this region are Khovsgol, Ogii and Terhiyn Tsagaan. In
addition, there are two areas with a large number of lakes, the Prikhovsgol region and the
Darhatsk Basin in the catchment of the Shishid River. The latter area may contain as many
as 300 lakes. The main rivers are the Selenge, Orkhon, Tuul (which flows through Ulan
Bator) and Egiyn (which drains Khovsgol). The Bulgan River, in the extreme southwest of
the country, is also considered to be part of the Arctic Ocean drainage system, despite the
fact that it now flows into Lake Ulungur in the People's Republic of China. This is because
the river was previously connected to the Arctic Ocean, and has an aquatic fauna similar to
that of the Arctic Ocean Drainage Basin.
3. Pacific Ocean Drainage Basin
This region is characterized by major rivers and associated marshes. The Kerulen, rising in
the Khentai, the Onon and the Uldze all flow east and drain into the Amur River, whilst the
Khalkin River drains northwards into Buyr Nuur, a large oligotrophic lake on the Chinese
border. The only other large lake in this region is Hoh Nuur. Both lakes have a fish fauna
characteristic of the Chinese lowlands.

The wetland resources of Mongolia have been subjected to only very low levels of
exploitation, and so remain relatively undisturbed. This is due not only to the low
population density, especially around lakes in the semi-arid region, but also to the fact that
traditionally fish and waterfowl have not been a source of food for the Mongols. This is
probably because there is already an abundant supply of protein in the form of stock such
as sheep.
The fish fauna of Mongolian lakes is particularly interesting, since it covers three
distinct geographical divisions: the unique Mongolian Central Asian fauna, the Chinese
lowland fauna and the north Eurasian fauna. Within this latter division, there are two
distinct types, the salmonids and coregonids typical of ultra- oligotrophic waters, and the
cyprinids typical of more eutrophic waters.
The lakes and their associated marshes and rivers provide important breeding areas for
a wide variety of waterfowl, and are important staging areas for large numbers of wildfowl
and shorebirds migrating between breeding grounds in Siberia and wintering areas in
southern Asia. However, due to the severity of the winter, Mongolia is not important for
wintering waterfowl, although small numbers of ducks may overwinter on some unfrozen
rivers. One of the most important regions for waterfowl is the Valley of the Great Lakes,
particularly Uvs Nuur and Hyargas Nuur with their extensive marshes.
Nowak (1970) has reviewed the status of the Anatidae and shorebirds in Mongolia. He
lists fifty breeding species including two swans (Cygnus olor and C. cygnus), three or four
geese, 17 ducks, Fulica atra and 26 shorebirds. The commonest breeding Anatidae are C.
cygnus (especially around Hyargas and Uvs Nuur), Anser cygnoides, A. anser, A. indicus,
Tadorna ferruginea, T. tadorna, Anas strepera, A. crecca, A. platyrhynchos, A.
querquedula and A. clypeata. Other breeding species include the Dalmatian Pelican
Pelecanus crispus, the cranes Grus vipio and Anthropoides virgo (the latter in very large
numbers), and the very rare Relict Gull Larus relictus, which is known to breed in small
numbers around the Gobi Valley Lakes. Nowak (1970) lists an additional species of swan,
two geese, eight ducks and 24 shorebirds as passage migrants.

Major Pressures and Threats
Mongolia is a rapidly developing country and although the population is low now, it is
increasing rapidly. With this increase, there is no doubt that industrial development,
mineral exploitation and intensive forms of agriculture will increase. Domestic pollution
may become a threat in certain heavily populated areas, e.g. in the Tuul River around Ulan
Bator. The most susceptible wetlands to this form of pollution are the oligotrophic lakes.
Eutrophication caused by the inflow of nutrients from domestic waste, and indeed from
intensive agriculture, would eliminate the coregonid and salmonid fish fauna and replace it
with one dominated by cyprinids.
Some development of the fishery resources may occur. Dulma (1979) reports that some
lakes, such as Khovsgol and Ogii Nuur, are already exploited for their fish, and mentions
the possibility of using the shallow Gobi lakes for the culture of Chinese Carp during the
summer months.
The hunting pressure on waterfowl is considered to be insignificant at the present time.
In fact, there has been a history of protection for wildfowl dating back to the 13th century,
when laws were enacted forbidding the hunting of game from April to October, i.e. during
the breeding season. Since most waterfowl are absent from Mongolia outside this period,

there was scarcely any hunting at all. The Buddhist influence starting in the 16th century
reinforced this protection, not only for waterfowl but also for fishes and mammals.
Following the revolution in 1921, the Buddhist influence declined and wildlife was
increasingly hunted, but the pressure still remains extremely low.
Wetland Research
Much of the early research on Mongolian wetlands was carried out by expeditions. Most of
these have been combined Mongolian/Russian expeditions, but there was a series of
expeditions from the American Museum of Natural History in the late 1920s. Although the
American work was mainly concerned with geology, it gives an interesting insight into the
geological history of some wetlands, particularly the Gobi Valley Lakes. Research on the
history of the lakes was continued by Mongolian and Russian workers through the 1950s
and 1960s, with particular reference to the distribution of the lake fauna throughout
geologic time. Khovsgol Nuur has been extensively researched, not only by Mongolian
scientists from the Academy of Sciences in Ulan Bator and from the State University of
Ulan Bator, but also by Russian scientists from the Lake Baikal Limnological Laboratory,
who are interested in Khovsgol because of its similarities with Lake Baikal.
Basic limnological data such as physico-chemical parameters, phytoplankton and
zooplankton composition and standing crop, benthic fauna, aquatic macrophytes and
ichthyofauna, have been collected from most of the large lakes and serve as very useful
baseline data. Much of this work has been summarized by Dulma (1979). The major rivers
have been less extensively studied, although the ichthyofauna is well known. Apparently
there has been little work on marsh ecosystems.
A few papers have been published on the endemic fishes of Mongolia, particularly the
Altai Osman Oreoleuciscus spp and the West Mongolian Grayling Thymallus brevirostris.
The waterbirds of Mongolia have been studied by Mongolian scientists at the Academy of
Sciences, often in collaboration with East European biologists. In recent years, several
British ornithologists have visited wetlands in Mongolia, either with bird-watching tours or
through the British Council cultural exchange programme.
Wetland Area Legislation
Little information is available. It is known that a game law was passed in 1972 and a water
law passed in 1974, but the regulations contained therein are not known. Standing
Commissions on general pollution control have been in existence since 1972, representing
all areas of the country. Apparently, legislation to protect wetlands per se is lacking,
probably because there are no major threats at present. However, numerous game animals,
especially wildfowl, are protected by hunting regulations. The open season for hunting is
from 15 August to 15 May and thus operates when most of the wildfowl are absent from
the country.
Twenty-one animals are listed as being protected from hunting of any kind, including
some associated with wetlands. These include five species of waterfowl, Pelecanus
crispus, Cygnus columbi anus bewickii, C. cygnus, Egretta alba, Platalea leucorodia, the
Common Otter Lutra lutra and the Beaver Castor fiber. It is understood that between
thirteen and twenty nature reserves have been established, but information is available on
only three, the Great Gobi National Park and the Dzungarian National Park in the

extreme southwest of the country, and the Bogd Uul Reserve immediately to the south of
Ulan Bator. Hunting, logging, the picking of wild flowers and fishing are prohibited in
these reserves.
Wetland Area Administration
There is no body specifically concerned with wetlands. The Committee for Science and
Technology of the Council of Ministers is the body most directly concerned; this is the
coordinating body for pollution control and conservation, and also issues legislation on
hunting. The Hunting Section of the Main Forest Administration enforces this legislation,
whilst the Hunting Society of Mongolia issues licences.
The Mongolian Association for Nature Conservation was established in 1975, but it is
unclear what role this association plays.
Organizations involved with Wetlands
a) Governmental Organizations
- Committee for Science and Technology of the Council of Ministers
Issues legislation on pollution control, conservation and hunting.
- Institute for General and Experimental Biology, Academy of Sciences of the Mongolian People's
Republic
Conducts most of the research on wetlands, their waterfowl and general
limnology.
- Hunting Society of Mongolia
Issues hunting licences.
- Mongolian Association for Nature Conservation
b) Universities
-

Ulan Bator State University
Conducts research on the major lakes.

WETLANDS
Site descriptions compiled by Jon Davies of the Asian Wetland Bureau.

Wetland name: Hoton Nuur
Country: Mongolia
Coordinates: 48°40'N, 88°20'E;
Location: within the subalpine zone of the Altai Mountain region of the Central Asian
Internal Drainage Basin, near the Chinese border, 125 km WSW of Olgiy, Bayan-Olgiy
Province.
Area: 5,010 ha.
Altitude: 2,232m.
Biogeographical Province: 2.35.12.
Wetland type: 14.
Description of site: One of a series of three lakes (the Kobdossk Lakes), the others being
Orgon Nuur and Dayan Nuur, situated in an elongated basin 50-60 km in length at the foot
of the Tavan Bogd Uul mountain which rises to over 4,250m. The basin was tectonically
formed and the lakes are fed by glaciers. The average depth of Hoton Nuur is 26.6m, and
the maximum recorded, 58m. Marked stratification develops in summer, with a maximum
water temperature recorded in July of 14°C. The lake is covered in 70-120 cm of ice in
winter. The lake is considered to be ultra- oligotrophic.
Climatic conditions: Extreme continental climate. The lake lies within the sub-alpine zone
of the Altai Mountains.
Principal vegetation: There are reed-beds of Carex spp and Scirpus spp around the lake,
and up to 20% of the lake area is covered by macrophytes. The lake is surrounded by
mixed coniferous and deciduous forest and in some places by shrubs.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information is available, but due to the inaccessibility of the site, there is
probably very little human activity in the area.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The benthic fauna is diverse, but density is low. The zooplankton is dominated by
rotifers and copepods, with the copepods Eudiaptomus graciloides and Cyclops vicinus
being especially common. The fish fauna includes species of Oreoleuciscus and Thymallus
brevirostris; these are found only in the Mongolian part of the Central Asian Internal
Drainage Basin.
Special floral values: No information.
Research and facilities: Very little research has been carried out, and there are no
facilities in the area.
References: Dulma (1979).
Criteria for inclusion: 1b, 2d.

Source: Jon Davies.
Wetland name: Horgon Nuur
Country: Mongolia
Coordinates: 48°33'N, 88°35'E;
Location: in an elongated basin in the Altai Mountain region of the Central Asian Internal
Drainage Basin, near the Chinese border, 110 km WSW of Olgiy, Bayan-Olgiy Province.
Area: 6,600 ha.
Altitude: c.2,lOOm.
Biogeographical Province: 2.35.12.
Description of site: A large freshwater lake, similar in all respects to Hoton Nuur (site I)
to which it is connected. It is situated at a somewhat lower elevation, and its outflow
eventually connects with the Khovd Gol. Like Hoton Nuur, it is an ultra-oligotrophic lake.
Climatic conditions: Extreme continental climate. The lake lies within the sub-alpine zone
of the Altai Mountains.
Principal vegetation: There are reed-beds of Carex spp and Scirpus spp around the lake,
and up to 20% of the lake area is covered by macrophytes. The lake is surrounded by
mixed forest.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Probably very little due to the inaccessibility of the area.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The fish fauna includes Oreoleuciscus pewzowi, 0. potanini and Thymallus brevirostris,
all three of which are confined to the Mongolian part of the Central Asian Internal
Drainage Basin.
Special floral values: No information.
Research and facilities: Very little research has been carried out, and there are no facilities
in the area.
References: Dulma (1979).
Criteria for inclusion: lb, 2d.
Source: Jon Davies.
Wetland name: Dayan Nuur
Country: Mongolia
Coordinates: 482O'N, 88°52'E;
Location:in a basin in the Altai Mountain region of the Central Asian Internal Drainage Basin,
near the Chinese border, 105 km southwest of Olgiy, Bayan-Olgiy Province.
Area: 6,200 ha.
Altitude: c.2,250m.
Biogeographical Province: 2.35.12.
Wetland type: 14.
Description of site: An oligotrophic, freshwater lake with some areas of surrounding marsh,
particularly to the northwest. Apparently the lake has no outlet. In other respects, it is similar to
Hoton Nuur (site 1) and Horgon Nuur (site 2), which are located in the same basin.
Climatic conditions: Extreme continental climate. The lake lies within the sub-alpine zone of
the Altai Mountains.

Principal vegetation: There are reed-beds of Carex spp and Scirpus spp around the lake, and
up to 20% of the lake area is covered by macrophytes. The lake is surrounded by mixed forest.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Probably very little due to the very low human population density in the region.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The fish fauna includes species of Oreoleuciscus and Thymallus brevirostris, endemic
to the Mongolian part of the Central Asian Internal Drainage Basin.
Special floral values: No information.
Research and facilities: Very little research has been carried out, and there are no facilities in
the area.
References: Dulma (1979).
Criteria for inclusion: lb. 2d.
Source: Jon Davies.
Wetland name: Tolbo Nuur
Country: Mongolia
Coordinates: 48°34'N, 90°05'E;
Location:in the Altai Mountain region of the Central Asian Internal Drainage Basin, 45 km
south of Olgiy, Bayan-Olgiy Province.
Area: 8,400 ha.
Altitude: 1,900m.
Biogeographical Province: 2.35.12.
Wetland type: 14.
Description of site: An elongated, freshwater lake of tectonic origin, 21.5 km long and up to 7
km wide, with a maximum depth of 12m. Two streams flow into it from the south, whilst the
outflow forms the Turgen Go!, a tributary of the Khovd River. No stratification develops
during the summer. The lake has ice cover up to 150 cm thick from the end of October until the
beginning of June. The water temperature reaches about 15CC in July.
Climatic conditions: Extreme continental climate modified by altitude.
Principal vegetation: About 20% of the lake area supports aquatic macrophytes, the southern
part of the lake and western bay being almost overgrown with vegetation.
Land tenure: State owned.
Conservation measures taken: None.
Land use: A little grazing by domestic livestock around the lake.
Disturbances and threats: None known
Economic and social values: No information.
Fauna:
The summer zooplankton is relatively sparse. The fish fauna includes
Oreoleuciscuspewzowi, 0. potanini and Thymallus brevirostris, all three of which are endemic
to the Mongolian part of the Central Asian Internal Drainage Basin.
Special floral values: No information.
Research and facilities: Some basic limnological studies have been carried out at the
lake.
References: Dulma (1979).
Criteria for inclusion: 1b, 2d.
Source: Jon Davies.

Wetland name: Achit Nuur
Country: Mongolia
Coordinates: 49°30'N, 90°35'E;
Location:in the Altai Mountain region of the Central Asian Internal Drainage Basin, 120 km
southwest of Ulaangom, Bayan-Olgiy Province.
Area: 29,700 ha.
Altitude: 1,435m.
Biogeographical Province: 2.35.12. Wetland type: 14.
Description of site: A large freshwater lake in a basin close to the Russian border, about 60-65
km southwest of Orog Nuur. It receives inflow from the Hatugiyn, Buh Moron and Ulyastayn
rivers in the northwest; the ouflow in the southeast forms the Usan Holoy River, a tributary of
the Khovd River which eventually flows into Har-Us Nuur. The average depth is 2m, and the
maximum depth, 5m. About 50% of the lake area supports aquatic vegetation, particularly in
the southwestern and southeastern parts. There is an extensive marshy area around the lake,
especially in the northwest. The lake reaches its maximum temperature of 15-230C in June and
July, and is frozen from October to May or June.
Climatic conditions: Extreme continental climate modified by altitude.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: The marshy areas are used for livestock grazing. Disturbances and threats: None
known.
Economic and social values: An important source of fresh water for livestock in a semi-arid
region.
Fauna: The benthic fauna is diverse. Rotifers and copepods are the dominant members of the
zooplankton. The fish fauna includes species of Oreoleuciscus and Thymallus brevirostris,
endemic to the Mongolian part of the Central Asian Internal Drainage Basin.
Special floral values: No information.
References: Dulma (1979).
Criteria for inclusion: lb, 2d.
Source: Jon Davies.
Wetland name: Orog Nuur
Country: Mongolia
Coordinates: 50°09'N, 91°00'E;
Location: in a basin in the Altai Mountains close to the Russian border, 70 km WNW of
Ulaangom, Bayan-Olgiy Province.
Area: 23,760 ha.
Altitude: 1,425m.
Biogeographical Province: 2.35.12. Wetland type: 16.
Description of site: A roughly circular lake with a maximum depth of 42m and a mean depth
of 15m. It has no outlet, but receives water from streams entering in the northwest, where
there are extensive marshy areas. There is a fairly large island in the middle of the lake. The
lake is thermally stratified in summer, with a surface water temperature of 12-180Cin July.
The water is slightly saline; the total mineral content varies from 2.9 to 5.1 p.p.t., with
sulphate and sodium ions being the most important. About 20% of the lake is occupied by
aquatic macrophytes.
Climatic conditions: Extreme continental climate modified by altitude.

Principal vegetation: The marshy areas are dominated by Phragmites reeds, with Carex spp
and Equisetum sp also being important.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Very little other than some grazing by domestic livestock in the surrounding
marshes.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The relatively poor benthic fauna in the littoral zone consists of molluscs and
gammarids. Rotifers and copepods dominate in the zooplankton. The fish fauna is dominated
by species of Oreoleuciscus (0. pewzowi and 0. potanini) endemic to western Mongolia. The
extensive marshy areas may be important for migratory waterfowl during the summer months.
Special floral values: No information.
Research and facilities: A little basic limnological research has been carried out at the lake.
References: Dulma (1979).
Criteria for inclusion: 1b, 2d.
Source: Jon Davies.
Wetland name: Uvs Nuur (Ubsa Nuur)
Country: Mongolia
Coordinates: 49°59'-50°41'N, 92°13'-93°25'E;
Location:on the Russian border, 30 km northeast of
Ulaangom, Uvs Province.
Area: 335,000 ha.
Altitude: 759m.
Biogeographical Province: 2.35.12.
Wetland type: 16.
Description of site: The largest lake in Mongolia in terms of surface area, with a length of 84
km, a width of 79 km and an average depth of 6m. The lake is separated from the Valley of
the Great Lakes by the Khan-Khukhii ridge. It has no outlet and has a very large catchment
area, receiving water from the east in the Baruntura, Nariyn and Tes rivers. The latter river
forms a vast area of marsh to the northeast of the lake, straddling the Russian border. In the
west, the Harhiri and Sangil rivers flow into the lake from the Altai Mountains. There is also
an extensive area of marsh to the west of the lake. The lake is situated in a basin with large
areas of sand dunes at the northernmost limit of the semi-arid zone. The water is markedly
saline (18.8 p.p.t.), with sulphate and sodium ions being the most important constituents. In
summer, the water temperature exhibits a gradient from 25°C at the surface to 19°C at the
bottom. There is ice cover from October to May.
Climatic conditions: Extreme continental climate.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Probably none other than livestock grazing. Disturbances and threats: None
known.
Economic and social values: No information.
Fauna: The lake is known to be a very important breeding and staging area for a wide variety
of migratory waterfowl, but no details are available. The fish fauna is dominated by
Oreoleuciscus pewzowi and 0. potanini, endemic to western Mongolia.
Special floral values: No information.

Research and facilities: Some basic limnological research has been carried out. References:
Dulma (1979).
Criteria for inclusion: lb, 2d, 3b.
Source:Jon Davies.
Wetland name: Hyargas Nuur (Khirgiz Nuur)
Country: Mongolia
Coordinates: 48°58'-49°20'N, 92°48'-93°48'E;
Location:in the Valley of Great Lakes in western Mongolia, 100 km southeast of Ulaangom,
Khovd Province.
Area: 140,700 ha.
Altitude: 1,029m.
Biogeographical Province: 2.35.12.
Wetland type: 16.
Description of site: One of the biggest salt lakes in Mongolia, in the lowest depression in the
Valley of Great Lakes between the Altai and Khangai mountain ranges. The lake is 75 km
long and up to 31 km wide, and has a maximum depth of 80m. It is connected to a nearby
freshwater lake, Ayrag Nuur. The lake has ice cover from October or November to May or
June. The surface water temperature reaches 23-25°C in summer.
Climatic conditions: Extreme continental climate modified by altitude. The annual
precipitation is about 300 mm.
Principal vegetation: The dominant phytoplankters are Ceratium hirundinella and
Pediastrum sp. The lake is surrounded by a landscape of xerophytic and halophytic shrubs,
and there are probably extensive areas of salt marsh.
Land tenure: State owned.
Conservation measures taken:. None.
Land use: Some livestock grazing. A scourge of biting gnats has been reported as making the
area virtually uninhabitable in spring.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: Copepods predominate in the zooplankton in summer; rotifers predominate when
there is ice cover. The fish fauna includes Oreoleuciscus pewzowi, 0. potanini and Thyrnallus
brevirostris, species endemic to western Mongolia.
The lake is thought to be one of the most important staging areas for migratory waterfowl in
Mongolia, but no details are available.
Special floral values: No information.
Research and facilities: Some basic limnological research has been carried out at the lake.
References: Dulma (1979); Nowak (1970).
Criteria for inclusion: lb, 2d, 3b.
Source: Jon Davies.

Country: Mongolia

Wetland name: Ayrag Nuur

Coordinates: 48°53'N, 93°25'E;
Location: immediately to the south of Hyargas Nuur, in the Valley of Great Lakes, 150 km
southeast of Ulaangom, Khovd Province.
Area: 14,330 ha.
Altitude: 1,030m.
Biogeographical Province: 2.35.12. Wetland type: 14.
Description of site: A large freshwater lake in a semi-arid region. The lake is about 16 km
long and 13 km wide, and has a maximum depth of l0m. It is connected to Hyargas Nuur, to
the north, by a deep channel. There is ice cover to a thickness of 110-160 cm from October or
November to May or June. The surface water temperature can rise to 25°C in summer. The
Dzavkhan River flows into the lake at its southwest corner, and forms an extensive marshy
area to the south and west of the lake, with many braided river channels.
Climatic conditions: Extreme continental climate modified by altitude. The annual
precipitation is in the region of 300 mm.
Principal vegetation: Large areas of marshes with much emergent macrophyte growth.
Blooms of the blue-green alga Aphanizomenon flosaquae have been reported.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Some livestock grazing.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The zooplankton is dominated by rotifers and copepods. The fish fauna includes
Oreoleuciscus pewzowi, 0. potanini and Thymallus brevirostris, species endemic to western
Mongolia.
Special floral values: No information.
Research and facilities: A little basic limnological research has been carried out at the lake.
References: Dulma (1979).
Criteria for inclusion: lb, 2d.
Source: Jon Davies.
Wetland name: Har-Us Nuur
Country: Mongolia
Coordinates: 47°45'-48°23'N, 9P57'-92°49'E;
Location: in the Valley of Great Lakes close to the Altai Mountains, 180 km south of
Ulaangom and 25 km east of Khovd, Khovd Province.
Area: c.150,000 ha.
Altitude: 1, 160m.
Biogeographical Province: 2.35.12. Wetland type: 14.
Description of site: A very large freshwater lake with a maximum depth of 4.5m. Its main
inflow, the Khovd River, forms a vast delta at the west end of the lake, and much of the lake is
occupied by macrophytes. The lake is connected to Har Nuur to the east by the Conoharayh
Gol.
Climatic conditions: Extreme continental climate modified by altitude. The annual
precipitation is in the region of 300 mm.
Principal vegetation: Up to 80% of the lake is covered with macrophytes; the dominant
forms are floating-leafed aquatics such as Potamogeton and Nymphaea.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing, harvesting of muskrats and livestock grazing.

Disturbances and threats: The Muskrat Ondatra zibethicus was introduced into the lake in
1967, and has become very abundant. Some 5,000 individuals were harvested annually in the
1970s (Dulma, 1979).
Economic and social values: The lake supports a locally important fishery.
Fauna: The fish fauna includes Oreoleuciscus pewzowi, 0. potanini, 0. humilis,
Thyrnallusbrevirostris and a bach Noemacheilus strauchi, all of which are endemic to western
Mongolia. The lake is considered to be one of the most important breeding and staging areas
for migratory waterfowl, particularly ducks, geese and shorebirds, in Mongolia, but little
information is available. The Demoiselle Crane Anthropoides virgo breeds in the area, and the
Common Crane Grus grus is known to occur in small numbers on migration.
Special floral values: No information.
Research and facilities: A little basic limnobogical research has been carried out at the lake.
References: Bold (1981); Dulma (1979); Nowak (1970).
Criteria for inclusion: lb, 2d, 3b.
Source: Jon Davies.
Wetland name: Har Nuur
Country: Mongolia
Coordinates: 47°58'-48°13'N, 93°00'-93°25'E;
Location: to the east of Har-Us Nuur in the Valley of Great
Lakes, 220 km SSE of Ulaangom and 110 km east of Khovd, Khovd Province.
Area: 50,000 ha.
Altitude: 1,106m.
Biogeographical Province: 2.35.12.
Wetland type: 14.
Description of site:A large freshwater lake with a maximum depth of 7m. It is connected to
Har-Us Nuur in the west, and its outflow goes into Dorgon Nuur, immediately to the
southeast. The lake also has a connection to the Dzavkhan River. The faunal and floral
characteristics are very similar to those of Har-Us Nuur (site10).
Climatic conditions:Extreme continental climate modified by altitude. The annual
precipitation is in the region of 300 mm.
Principal vegetation: A substantial area of the lake is occupied by macrophytes, mainly
Potamogeton sp and Nymphaea sp.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Livestock grazing.
Disturbances and threats: The lake may be used for the introduction of fur-bearing
mammals.
Economic and social values: The lake has some potential for fisheries exploitation.
Fauna: The fish fauna includes Oreoleuciscus pewzowi, 0. potanini, 0. humilis, Thymallus
brevirostris and a bach Noemacheilus strauchi, all of which are endemic to western Mongolia.
The area is thought to be important for migratory waterfowl, but no information is available.
Special floral values: No information.
Research and facilities: A little basic limnological research has been carried out at the lake.
References: Dulma (1979).
Criteria for inclusion: lb, 2d.
Source: Jon Davies.
Wetland name: Dorgon Nuur (Doroo Nuur)

Country: Mongolia
Coordinates: 47°42'N, 93°25'E;
Location:immediately to the southeast of Har Nuur in the Valley of Great Lakes, 260 km SSE
of Ulaangom, Khovd Province.
Area: 30,000 ha.
Altitude: 1, 106m.
Biogeographical Province: 2.35.12.
Wetland type: 16.
Description of site:A large saline lake with a maximum depth of 27m. It is connected to Har
Nuur to the northwest by the Homin Holoy River.
Climatic conditions:Extreme continental climate modified by altitude. The annual
precipitation is in the region of 300 mm.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Livestock grazing.
Disturbances and threats: None known.
Economic and social values: The lake has some potential for fisheries exploitation.
Fauna:The fish fauna includes Oreoleuciscus pewzowi, 0. potanini, 0. humilis, Thymallus
brevirostris and a bach Noemacheilus strauchi, all of which are endemic to western Mongolia.
The lake is thought to be important for migratory waterfowl, but no information is available.
Special floral values: No information.
Research and facilities: Very little research has been carried out at the lake.
References: Dulma (1979).
Criteria for inclusion: lb. 2d.
Source: Jon Davies.
Wetland name: Hunguyn Har Nuur

Country: Mongolia
Coordinates: 48°22'N, 96°l0'E;
Location:at the western edge of the Khangayn Plateau overlooking the Valley of Great Lakes,
90 km southwest of Telmen Nuur.
Area: 6,400 ha.
Altitude: c.2,200m.
Biogeographical Province: 2.35.12.
Wetland type: 14.
Description of site:A meso-oligotrophic, freshwater lake about 14 km long and 7.5 km wide,
with a maximum depth of 50m and an average depth of 22m. The lake is somewhat less
oligotrophic than Telmen Nuur and Sangiyn Dalay Nuur. The main inflow is the Muhar
Hunguyn Gol entering from the east; there is no outlet. The lake is covered with 110-150 cm
of ice from the end of November to the beginning of May. The surface water temperature can
rise to as high as 25°C in summer.
Climatic conditions:Extreme continental climate modified by altitude. The annual
precipitation is in the region of 300 mm.
Principal vegetation: The aquatic flora consists mainly of communities of Potamogeton,
Myriophyllum, Polygonum amphibium, Ceratophyllum and Hippuris, with Chara being
somewhat scarcer. Beds of Potamogeton and Potygonum cover as much as of the lake. There
is a massive bloom of phytoplankton in summer, especially the diatom Cyclotella comta, the
chrysophyte Dinobryon sociale and the blue-green alga Microcystis aeruginosa.
Land tenure: State owned.

Conservation measures taken: None.
Land use: Livestock grazing.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: Rotifers and copepods are dominant in the zooplankton, the biomass of which can
reach 2.1 gm per cubic metre during July and August. There is also a rich benthic fauna. The
fish fauna consists of species of Oreoleuciscus endemic to western Mongolia. No information
is available on the waterfowl.
Special floral values: No information.
Research and facilities: A little limnological research has been carried out at the lake.
References: Dulma (1979).
Criteria for inclusion: lb, 2d.
Source: Jon Davies.
Wetland name: Telmen Nuur

Country: Mongolia
Coordinates: 48°50'N, 97°20'E;
Location:in the Khangayn Plateau region of the Central Asian Internal Drainage Basin, 215
km WSW of Moron, Dzavkhan Province.
Area: 19,400 ha.
Altitude: 1,789m.
Biogeographical Province: 2.35.12.
Wetland type: 16.
Description of site: A large, oligotrophic, saline lake with two or three islands, situated in a
wide steppic valley between mountain chains on the Khangayn Plateau. The north shore is
gravelly, giving way to grassland; the east and west ends are shallow with muddy areas. The
lake is fed by the Holoyn Gol entering from the west, and has no outlet. It has a maximum
depth of 27m and an average depth of 13m. The surface water temperature reaches a
maximum of 17'C in summer.
Climatic conditions: Extreme continental climate modified by altitude.
Principal vegetation: There are almost no aquatic macrophytes in the lake, other than some
patches of Hippurus and Chara near the southern shore.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Livestock grazing .
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The zooplankton is dominated by copepods and rotifers. The lake supports a typical
west Mongolian fish fauna with species of Oreoleuciscus. The lake is an important breeding
and staging area for migratory waterfowl. Birds recordedduring a brief survey in June 1977
included nine pairs of Gavia arctica, three pairs of Cygnus cygnus, 80 Anser indicus
(including 5 nests and 12 broods) and:
60 Tadorna ferruginea
25 T. tadorna
100 Anas penelope
50 A. crecca
1 pair of A. poecilorhyncha
70 A. acuta
70 Aythya ferina
140 Mergus merganser

along with smaller numbers of Phalacrocorax carbo, Ardea cinerea, Platalea leucorodia,
Anas falcata. A. strepera, A. querquedula, A. clypeata, Bucephala clangula and Mergus
albellus (Kitson, 1978).
Special floral values: No information
Research and facilities: A little basic limnological research has been carried out, and Kitson
(1978) has made some ornithological observations at the lake.
References: Dulma (1979); Kitson (1978).
Criteria for inclusion: lb, 2d, 3b.
Source: Jon Davies.
Wetland name: Sangiyn Dalay Nuur
Country: Mongolia
Coordinates: 49°15'N, 99°OO'E;
Location:in the Hangayn Plateau region of the Central Asian Internal Drainage Basin, 90 km
southwest of Moron, Khovsgol Province.
Area: 16,530 ha.
Altitude: 1,889m.
Biogeographical Province: 2.35.12. Wetland type: 16.
Description of site: A large, oligotrophic and slightly saline lake with an irregular shape and
several large bays. An island in the western part of the lake rises 100-150m above the lake
surface. Most of the shore is gently sloping and consists of gravel, but in several places, rocky
mountains drop steeply into the lake. The maximum depth is 30m. Several streams enter the
lake on its northern side; there is no outlet. The lake is stratified, with a surface water
temperature of 20°C in August and a deoxygenated lower water column. A salinity of 2.9
p.p.t. has been recorded.
Climatic conditions: Extreme continental climate modified by altitude.
Principal vegetation: Macrophyte vegetation develops only in the southern bays and is very
sparse in the open lake. The lake is surrounded by grassy hills and mountains with some larch
forest.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Livestock grazing in surrounding areas. Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The lake contains the endemic west Mongolian fish fauna dominated by species of
Oreoleuciscus. It is an important breeding and staging area for a wide variety of migratory
waterfowl. Birds found breeding during avifaunal surveys in June 1977, June 1979 and June
1980 included Gavia arctica (two pairs), Podiceps cristatus (up to 50 birds), Cygnus cygnus
(three pairs), Anser indicus (several breeding pairs and up to 170 birds), Tadorna ferruginea,
Fulica atra, Recurvirostra avosetta, Vanellus vanellus, Limosa limosa, Tringa totanus, T.
stagnatilis (several pairs), Gallinago gallinago, Chlidonias leucoptera (several hundred birds)
and Sterna hirundo. At least two pairs of Asian Dowitchers Limnodromus semipalmatus were
observed in the area in 1979, and were probably breeding. Other waterfowl recorded during
the three June surveys included:
up to 60 Phalacrocorax carbo
5 Ciconia nigra
155 Anser fabalis
250 Aythya ferina
90 A. fuligula
9 Melanitta fusca

70 Mergus merganser
120 Anthropoides virgo
40-50 Chlidonias hybrida
along with small numbers of Podiceps nigricollis, P. auritus, Ardea cinerea, Anser anser,
Tadorna tadorna, Anas penelope, A. falcata, A. strepera, A. crecca, A. platyrhynchos, A.
poecilorhyncha, A. acuta, A. querquedula, A. clypeata, Netta ru/i, Bucephala clangula,
Mergus albellus, Porzana pusilla and several species of shorebirds still on passage.
Special floral values: No information.
Research and facilities:Basic limnological studies have been carried out at the lake.
Avifaunal surveys were made by Kitson in June 1977 (Kitson, 1978) and by expeditions from
the German Democratic Republic in June 1979 and June 1980 (Mauersberger et al., 1982).
References: Dulma (1979); Kitson (1978); Mauersberger et al. (1982).
Criteria for inclusion: lb, 2d, 3b.
Source: Jon Davies.
Wetland name: Lakes of the Darhatsk Basin
Country: Mongolia
Coordinates: 5O°45'-51°35'N,99010-99045'E;
Location: in the headwaters of the shishid River, about 50 km west of Khovsgoi Nur,
Khovsgol Province.
Area: Entire basin of approximately 270,000 ha with about 300 lakes, the largest of which
Dood Tsagaan Nuur (8,000 ha).
Altitude: 1,560m.
Biogeographical Province: 2.35.12.
Wetland type: 14.
Description of site: A complex of at least 300 small lakes in a basin 100 km from north to
south and up to 40 km from east to west, at the headwaters of the Shishid River, a tributary of
the upper Yenisei River in the Arctic Ocean Drainage Basin. The largest of the lakes is Dood
Tsagaan Nuur (8,000 ha); none of the other lakes exceeds about 2,000 ha, and few exceed 500
ha. The lakes were formed by the thawing and sinking of upper soil layers; most are fresh and
vary in depth from 5m to 8m (maximum 17m). They are all oligotrophic to mesotrophic.
Surface water temperatures reach their maxima of 19-28°C in July.
Climatic conditions: Extreme continental climate. The annual precipitation is in the region of
400 mm.
Principal vegetation: The amount of vegetation cover at the lakes varies from 10% or less in
Lakes Hushirt, Dood Tsagaan and Tseutson, to 90% in Lakes Targan, Togrog, Sayrt and
Duren. The dominant aquatic plants are Nuphar sp, Potamogeton natans, Myriophyllum
spicatum, Sparganium erectum and Equisetum sp. Dulma (1979) found that the vegetation of
the 30 lakes he investigated fell into one of six types:
a) Nuphar type
b)Potamogeton-Nuphar type
c)Myriophyllum-Potamogeton type
d)Sparganium-Equisetum type
e) Scirpus-Potamogeton type
f) a mixed type.
Numerous diatoms, blue-green algae and dinoflagellates develop in the phytoplankton.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Livestock grazing. The small town of Rinchinlhumbe lies near the southeastern
edge of the basin.

Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The benthic fauna is very diverse. The fish fauna is dominated by coregonids
andsalmonids, the principal species being Hucho taimen, Brachymystax lenok, Coregonus
lavaretus
pidschian, Thymallus arcticus, Rutilus rutilus lacustris and Lota Iota. The populations of C.
lavaretus pidschian are particularly interesting in that they include two forms, a lake-river
form which entered the basin through the Yenisei region, and a pure lake form which has
evolved from the former in the lakes of the Shishid area. The lakes are also inhabited by a
dwarf Coregonus. The basin is probably a very important breeding area for migratory
waterfowl, but no information is available.
Special floral values: No information.
Research and facilities: Some research has been carried out at 30 lakes, mostly on the
limnology and fish populations (Dulma, 1979).
References: Dulma (1979); Dulma & Nancalma (1977). Criteria for inclusion: lb, 2d.
Source: Jon Davies.
Wetland name: Khovsgol Nuur
Country: Mongolia
Coordinates: 50°30'-51°37'N, 100°09'-lOO°48'E;
Location:in the extreme northwest of Mongolia, close to the Russian border in the Arctic
Ocean Drainage Basin, 100 km north of Moron, Khovsgol Province.
Area: 276,000 ha.
Altitude: 1,645m.
Biogeographical Province: 2.35.12.
Wetland type: 14.
Description of site: A very large freshwater lake with a maximum depth of 262m; the deepest
lake in Mongolia. The lake was formed in a tectonic depression at about the same time as
Lake Baikal, with which it shares many similarities. It is elongated in a north-south direction
for 134 km, the greatest width being 37 km. The lake has steeply shelving sides and a very
narrow littoral zone; 69% of the lake is deeper than l00m. About 100 streams and rivers enter
the lake, but there is only one outlet at the southern end, the Egiyn Gol, which drains into
Lake Baikal via the Selenge River system. The lake is considered to be ultra -oligotrophic. It
freezes over in the first half of January and remains with ice cover for four or five months.
The average daily water temperature in the open water is 8.7°C in July, 9.8°C in August,
6.1°C in September and 5.4°C in October. Seasonal temperature variations have been noted to
a depth of over 50m.
Climatic conditions: Extreme continental climate modified by altitude. The annual
precipitation is about 400 mm at the lake and somewhat higher in the high mountains
surrounding the lake (peaks to 3,500m).
Principal vegetation:The dominant aquatic macrophytes are Potamogeton perfoliatus,P.
vaginatus, Polygonum amphibium, Myriophyllum spicatum and Hippurus vulgaris. In several
places, the littoral region supports growths of Ulothrix sp.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Livestock raising in surrounding areas.
Disturbances and threats: The Baikal Omul Coregonus autumnalis migratorius has been
successfully introduced into the lake. This is likely to have a detrimental effect on the
indigenous fish fauna, and may encourage over-fishing.

Economic and social values: The lake has potential for fisheries exploitation. Of the nine
indigenous species of fishes, seven are of economic importance.
Fauna:The lake supports a very interesting fish fauna, composed mainly of the families
Salmonidae and Thymallidae. There are nine indigenous species of fishes: Thymallus
arcticus,Phoxinuspercnurus and Perca fluviatilis (of European-Siberian origin); Lota iota (a
Siberian species); Rutlius rutilus iacustris (also known from Lake Baikal); Brachymystax
lenok, Hucho Taimen and Noemacheiius barbatuius toni (of Siberian-Amur origin); and
Thymallus nigrescens (apparently endemic to Khovsgol Nuur). Coregonus autumnalis
migratorius has recently been introduced. The benthic fauna consists of gammarids,
chironomids, ostracods and oligochaetes. Some components of the Lake Baikal "endemic"
fauna are also found in Khovsgol Nuur, for example the molluscs Kobbeltocochlea michnoi
and Choanomphalus mongolicus. No information is available on the waterfowl.
Special floral values: No information.
Research and facilities: A considerable amount of limnological research has been carried out
by Mongolian scientists in collaboration with the Lake Baikal Limnological Laboratory.
References: Dulma (1979); Dulma & Nancalma (1977).
Criteria for inclusion: 1b, 2d.
Source: Jon Davies.
Wetland name: Bulgan River
Country: Mongolia
Coordinates: 47030'N, 90°52'E
Location: The Bulgan River from its source in the southern Altai at 47030'N, 90°52'E, south
to 46°'05N, 91°33'E, then west through the Dzungarian Basin to the Chinese border at
46°08'N, 91°00'E, Khovd Province, southwestern Mongolia.
Area: Approximately 250 km of river in Mongolian territory.
Altitude: 1,400-3,000m.
Biogeographical Province:2.35.12./2.30.1
Wetland type: 11 & 12.
Description of site: A large river rising in the southern Altai Mountains and draining south
then west into the Dzungarian Basin and eventually into Ulungar Lake in the People's
Republic of China. Faunistically, the river belongs to the Arctic Ocean Drainage Basin, having
been separated from the main basin by the uplift of the Altai Mountains. There is a large
expanse of marsh at 46°05'N, 91°28'E, around the town of Bulgan, where the river turns
westwards as it leaves the Altai Mountains.
Climatic conditions: Extreme continental climate. The average annual rainfall along the
lower reaches of the river is about 100-150 mm. The region receives most rainfall during
summer, the rain often being accompanied by very violent west and northwest winds.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: Part of the river may be included in the Dzungarian National
Park.
Land use: Mainly livestock raising, with some hunting and fishing.
Disturbances and threats: None known.
Economic and social values: The river is a very important source of fresh water for the local
communities and their livestock in this very arid region. Hunting and fishing may also be
important in the local economy. The river is of considerable scientific interest as an example
of a specific faunal region which has been isolated in the middle of another distinct and totally
different faunal region. In terms of their fauna, all the other water bodies in this region belong
to the Central Asian Internal Drainage Basin.

Fauna: The river supports relatively large populations of six species of fishes: Leuciscus
leuciscus baicalensis, Carassius auratus gibelio, Perca fluviatilis, Gobio gobio, Tinca tinca
and Noemacheilus barbatulus toni. The region may be important for fur-bearing mammals
and waterfowl, but no information is available.
Special floral values: No information.
Research and facilities: The river was investigated in 1973-75 by combined Mongolian and
East German expeditions. These were concerned primarily with the macrofauna of the region.
References: Dulma (1979).
Criteria for inclusion: la, 2b.
Source: Jon Davies
Wetland name: Terhiyn Tsagaan Nuur
Country: Mongolia
Coordinates: 48°l0'N, 99°43'E;
Location: in the valley of the Suman River, a tributary of the Selenge River in the central
Khangai Mountains, 165 km SSW of Moron, Arkhangai Province.
Area: 6,110 ha.
Altitude: 2,060m.
Biogeographical Province: 2.30.11.
Wetland type: 14.
Description of site: An oligotrophic, freshwater lake of volcanic origin, which has been built
up behind a lava flow blocking the Suman valley to the east. Most of the shoreline is gravel,
but in the west, there are extensive marshes with many pools. The maximum depth of the lake
is 19.5m. The shallow zone, up to 2m deep, comprises 40% of the lake area. In summer, the
surface water temperature reaches a maximum of 15°C.
Climatic conditions: Extreme continental climate.
Principal vegetation: About 20% of the lake supports aquatic macrophytes. The aquatic
vegetation is not as well developed as that of Ogii Nuur (site 20), but much the same species
are present along with some Butomus umbellatus.Blue-green algae dominate the
phytoplankton in summer. The lake is surrounded by grassy hills and mountains with some
larch forest.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing and livestock grazing.
Disturbances and threats: None known.
Economic and social values: The lake supports a small fishery with an annual yield of
50-100 metric tonnes (Dulma, 1979).
Fauna: The benthos is comparatively poor. The zooplankton is dominated by copepods and
cladocerans. The fish fauna is dominated by typically north Eurasian species of cyprinids, pike
and perch, and is similar to that of Ogii Nuur (site 20). The marshes at the west end of the lake
are an important breeding and staging area for migratory waterfowl. Birds recorded during a
brief survey in June 1977 included two pairs of Gavia arctica, four pairs of Cygnus cygnus,
2,100 Anser indicus (apparently a moulting flock), 30 Tadorna ferruginea (breeding), 10
Mergus serrator (possibly breeding) and 15 M. merganser, along with small numbers
of Phalacrocorax carbo, Ardea cinerea, Platalea leucorodia and eight other species of ducks
(Kitson, 1978).
Special floral values: No information.
Research and facilities: Basic limnological research has been carried out at the lake, and
some observations have been made on the waterfowl.
References: Dulma (1979); Dulma & Nancalma (1977); Kitson (1978).

Criteria for inclusion: lb. 3b.
Source: Jon Davies.

Wetland name: Ogii Nuur (Ugiy Nuur)
Country: Mongolia
Coordinates: 47°46'N, 102°46'E;
Location:in the valley of the Orkhon River, to the north of the main Khangai ridge in the
Arctic Ocean
Drainage Basin,165 km north of
Arvayheer.
Area: 2,510 ha.
Altitude: c.1,280m.
Biogeographical Province: 2.30.11.
Wetland type: 14.
Description of site: A shallow, mesotrophic, freshwater lake with an extensive alluvial area of
grassland, river channels, pools and marshes at the western end. Three rivers, including the
Orkhon, flow through this marshy area into the lake. The maximum depth of the lake is 16m,
but about 40% of the lake is less than 3m deep, and 50% supports macrophytic growth. The
surface water temperature in summer reaches 18°C; the conductivity is approximately 280
microSeimens/cm.
Climatic conditions: Extreme continental climate.
Principal vegetation: Most of the shores are erosion shores of gravel, but there are zones of
macrophytes one to five metres from the shore composed mainly of Potamogeton spp,
Myriophyllum spicatum and Ceratophyllum demersum. The dominant emergent in the marshes
at the western end of the lake is Schoenoplectus (Scirpus) sp, and there is very little
Phragmites. Other aquatic plants include Polygonum amphibium, Potamogeton perfoliatus,
P.praeiongus, P. vaginatus, Hippuris vulgaris and Batrachium eradicatum. The
phytoplankton is composed chiefly of diatoms. The lake is surrounded by grassy steppe.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Intensive fishing and some livestock grazing. Disturbances and threats: None
known.
Economic and social values: The lake supports a significant fishery, with an annual yield of
50-80 metric tonnes.
Fauna: The benthic fauna is diverse. The zooplankton is dominated by copepods and
cladocerans. The fish fauna is dominated by a typically north Eurasian assemblage comprised
of cyprinids, pike and perch. The main species are Esox lucius, Perca fluviatilis, Rutilus
rutilus lacustris, Leuciscus leuciscus baicalensis, L. idus, Phoxinus phoxinus, Carassius
auratus gibelio, Noemacheilus barbatulus toni, Cobitus taenia, Parasilurus asotus and Lota
lota, together with some Hucho taimen, Brachymystax lenok and Thymallus arcticus. The carp
Cyprinus carpio haematopterus has recently invaded the lake from the Orkhon River.
The lake is a very important breeding and staging area for a wide variety of waterfowl,
particularly Anatidae. Birds recorded during a brief survey in June and July 1977 included two
breeding pairs of Cygnus cygnus along with 25 non-breeders, 1,000 Anser cygnoides
(including several breeding pairs), one pair of Gavia arctica and:
20 A. anser
40 A. indicus (breeding)
50 Podiceps cristatus (breeding)
10 P. nigricollis
54 Tadorna ferruginea

12 T. tadorna
60 Anas penelope
45 A. strepera
50 A. crecca
60 A. platyrhynchos (breeding)
20 A. quequedula
100 A. clypeata
60 Aythya ferina
130 Bucephala clangula
and small numbers of Phalacrocorax carbo, Ardea cinerea, Platalea leucorodia, Anas falcata,
A. acuta, Netta ru/ma, A. fuligula and Mergus albellus (Kitson, 1978).
Special floral values: No information.
Research and facilities: Basic limnological data have been gathered, and preliminary surveys
of the avifauna have been made.
Referencec: Dulma (1979); Dulma & Nancalma (1977); Kitson (1978).
Criteria for inclusion: 1b, 3b.
Source: Jon Davies.
Wetland name: Selenge River

Country: Mongolia
Coordinates: 49°15'N, 100°43'E to 50°22'N, 106°04'E;
Location:the Selenge River from its source in the "Valley of Many Rivers", 55 km southeast
of Moron, to the Russian border at Naushki.
Area: c.450 km of river in Mongolian territory. The catchment area of the Selenge in
Mongolia is 28,000 sq.km.
Altitude: From 3,000m down to 625m at the Russian border.
Biogeographical Province: 2.30.11.
Wetland type: 11, 12, 13 & 14.
Description of site: The Selenge River from its source at the confluence of the Chulut, Ideryn
and Delger Moron rivers in the "Valley of Many Rivers", downstream to the Russian border at
Naushki. The river and its tributaries collect water from the northern slopes of the Khangai
Mountains, the western Khentai Mountains and Khovsgol Nuur; the Selenge eventually flows
into Lake Baikal in the USSR. The Selenge river system includes the Khovsgol, Ogii and
Terhiyn Tsagaan lakes; its tributaries include the Orkhon and Tamarin which rise in the
Khangai Mountains, and the Tuul River which rises in the western Khentai Mountains and
flows through Ulan Bator. The rivers form extensive marshes in some areas. Water
temperatures can rise to 17-18°C in August. The rivers in this region have a fairly low
conductivity; the Tuul River at Lun (47°54'N, 105°OO'E) has a conductivity of 100
microSeimens/cm in summer, while the Orkhon River at Kharakhorim (47°ll'N, 102°45'E) has
a conductivity of 108 microSeimens/cm.
Climatic conditions: Extreme continental climate.
Principal vegetation: Riverine marshes with Phragmites reed-beds, birch and willow scrub;
mixed birch and coniferous forest and open grassland in surrounding areas.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing and livestock grazing.
Disturbances and threats: None known.
Economic and social values: Hunting, particularly of fur-bearing mammals, and fishing are
important in the local economy.

Fauna: The fish fauna includes Coregonus lavaretus pidschian, Hucho taimen, Brachymystax
lenok, Cyprinus carpio haematopterus, Thymallus arcticus, Carassus auratus gibelio, Lota
iota, Perca fluviatilis, Esox lucius, Rutilus rutilus lacustris, Leuciscus idus and L. leuciscus
baicaiensis. The Whitefish C. lavaretus pidschian in the Selenge may be a different form from
those found in the Darkhatsk Basin Lakes (Dulma, 1979).The extensive riverine marshes are
known to be of considerable importance for migratory waterfowl, but little information is
available. The Demoiselle Crane Anthropoides virgo nests in marshy meadows along the
rivers, and occurs in large numbers on migration, along with small numbers of Grus grus.
Waterfowl observed along the lower Orkhon valley in late May 1987 included Ciconia nigra,
Tadorna ferruginea, Anas strepera, A. crecca, A. platyrhynchos, A. acuta, A. querquedula, A.
clypeata, Mergus merganser, Anthropoides virgo, Vanelius vanelius, Tringa stagnatilis,
Actitis hypoieucos and Sterna hirundo.
Special floral values: No information.
Research and facilities: A little limnological research has been carried out, and the
ichthyofauna has been investigated.
References: Bankovics (1987); Dulma (1979).
Criteria for inclusion: lb. 2d, 3b.
Source: Jon Davies and Derek A. Scott.
Wetland name: Kerulen (Herlen) River
Country: Mongolia
Coordinates: 48°30'N, 108°50'E to 48°1O'N, 115°30'E;
Location: the Kerulen River from its source in the eastern Khentai Mountains to the Chinese
border.
Area: Approximately 700 km of river in Mongolian territory.
Altitude: From the headwaters at 1,675m down to the Chinese border at 640m.
Biogeographical Province: 2.30.11.
Wetland type: 11, 12, 13, 15 & 18.
Description of site: The Kerulen River from its source at 1,675m in the eastern Khentai
Mountains, southwards then eastwards in a huge bend about 150 km southeast of Ulan Bator,
to the Chinese border. The river eventually drains into Hulun Nur, which has a connection
with the Amur River, and is thus part of the Pacific Ocean Drainage Basin. The Kerulen is a
very large river with a very extensive floodplain, the river splitting into numerous channels in
many places on the plains. The floodplain is regularly inundated in spring and summer,
leaving behind extensive marshy areas with numerous small ponds which provide ideal habitat
for waterfowl.
Climatic conditions: Extreme continental climate. The annual precipitation is about 400 mm in
the Khentai Mountains and 200 mm at lower altitudes near the Chinese border. Most of the
precipitation falls as rain during the summer months.
Principal vegetation: The banks of the river are often lined with willows, while the
floodplain contains many areas of emergent marsh vegetation, flooded grassland and
permanent pools with submerged and floating aquatic vegetation.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Mainly livestock grazing. Hay-making is important on the floodplain.
Disturbances and threats: None known.

Economic and social values: The wet meadows of the floodplain provide valuable grazing
land for domestic livestock and a source of hay for winter fodder.
Fauna: The very diverse fish fauna includes some species, which are also found in the
ArcticOcean Drainage Basin, such as Hucho taimen, Brachymystax lenok, Cyprinus carpio,
Carrasiusauratus and Parasilurus asotus, but most species are characteristic of the Chinese
lowland fauna. These include Rhodeus sericus, Misgurnus anguillicaudatus, Saurogobio
amurensis, Hemibarbus maculatus, H. labeo, Erythroculter erythropterus, E. mongolicus and
Culter alburnus. In addition, the river has two endemic genera of fish each with one species,
Mesocottus haetus and Pseudaspius leptocephalus, and four other endemic species, Esox
reicherti, Acipenser schrenki, Coregonus chadary and Hemiculter leuciscus warpachowskii.
The extensive floodplain marshes are known to be of considerable importance for breeding
and passage waterfowl, including the White-naped Crane Grus vipio, but almost no
information is available.
Special floral values: No information.
Research and facilities: Some research has been conducted on the fish fauna, but very little
work has been carried out on the other fauna and flora.
References: Bold (1981); Dulma (1979).
Criteria for inclusion: lb. 2a, 2d, 3b.
Source: Jon Davies.
Wetland name: Onon River
Country: Mongolia
Coordinates: 48°20'N, 11 0°20'E to 49°30'N, 112°30'E;
Location: the Onon River from its upper reaches in the eastern Khentai Mountains to the
Russian border.
Area: c.250 km of river in Mongolian territory.
Altitude: 1,200m in the upper reaches down to 900m at the Russian border.
Biogeographical Province: 2.30.11.
Wetland type: 11, 12, 13, 15 & 18.
Description of site: A large river rising in the Hentiyn Nuruu Mountains in the eastern
Khentai range and flowing for about 250 km in Mongolian territory before entering the USSR.
There are extensive marshes near the headwaters at 48°20'N, 1 10°20'E, and also in floodplain
areas along the lower reaches of the river.
Climatic conditions: Extreme continental climate. The annual precipitation is about 400 mm
in the Khentai Mountains and 200 mm at lower altitudes near the Russian border. Most of the
precipitation falls as rain during the summer months.
Principal vegetation: The banks of the river are often lined with willows, while the
floodplain contains many areas of emergent marsh vegetation, flooded grassland and
permanent pools with submerged and floating aquatic vegetation.
Land tenure: State owned.
Conservation measures taken:None.
Land use: Livestock grazing.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: Apparently similar to the Kerulen River (site 22). The diverse fish fauna includes
some species characteristic of the Arctic Ocean Drainage Basin, such as Hucho
taimen,Brachymystax lenok, Cyprinus carpio, Carrasius auratus and Parasilurus asotus, and
somespecies characteristic of the Chinese lowland fauna, such as Hemibarbus labeo and
Culter alburnus. In addition, the river has three endemic species, Pseudaspius leptocephalus,
Esox reicherti and Coregonus chadary. Thymallus arcticus grubei also occurs. The extensive

floodplain marshes are thought to be of considerable importance for breeding and passage
waterfowl, but no information is available.
Special floral values: No information.
Research and facilities: Little if any research has been carried out in the area.
References: Dulma (1979).
Criteria for inclusion: lb. 2d.
Source: Jon Davies.
Wetland name: Uldze River

Country: Mongolia
Coordinates: 48°30'N, 111 °30'E to 49°54'N, 115°43'E;
Location: the Uldze River from its upper reaches in the eastern Khentai Mountains to the
Russian border.
Area: c.400 km of river in Mongolian territory.
Altitude: 1,500m in the upper reaches down to 590m at the Russian border.
Biogeographical Province: 2.30.11.
Wetland type: 11, 12, 13, 14 & 15.
Description of site: A large river rising near the source of the Onon River (site 22) in the
eastern Khentai range, and flowing for about 400 km in Mongolian territory before entering
the USSR. The river eventually flows into Lake Barun Torey. There are numerous river
channels and marshy areas in the catchment area, with many lakes in the broader valleys,
particularly between 490 and 50°N, and 114° and 1160E. The largest of these lakes is Hoh
Nuur (49°30'N, 115°35'E), with an area of 9,500 ha and a maximum depth of 14m.
Climatic conditions: Extreme continental climate. The annual precipitation is about 400 mm
in the Khentai Mountains and 200 mm at lower altitudes near the Russian border. Most of the
precipitation falls as rain during the summer months.
Principal vegetation: The banks of the rivers are lined with willows, and there are many
areas of emergent marsh vegetation and permanent lakes with submerged and floating aquatic
vegetation.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Grazing by domestic livestock. Disturbances and threats: None known.
Economic and social values: No information.
Fauna: Apparently similar to the Kerulen and Onon rivers (sites 22 & 23). The fish fauna
includes species characteristic of the Arctic Ocean Drainage Basin, as well as species
characteristic of the Chinese lowland fauna. The extensive lakes and marshes in the catchment
area are thought to be of considerable importance for breeding and passage waterfowl, but no
information is available.
Special floral values: No information.
Research and facilities: Little if any research has been carried out in the area.
Wetland name: Buyr Nuur
Country: Mongolia
Coordinates: 47°39'-47°58'N, 117°30'-117°53'E;
Location:on the Chinese border, 50 km NNE of
Tamsagbulag,in extreme eastern Mongolia.
Area: 61,500 ha.
Altitude: 590m.
Biogeographical Province: 2.30.11.

Wetland type: 14.
Description of site: A large, oligotrophic, freshwater lake with extensive marshes, in flat
steppic country. The lake is fed by the Khalkhin River, which enters from the southeast. It has
a maximum depth of l0m, and ice cover during the winter months.
Climatic conditions: Extreme continental climate.
Principal vegetation:Extensive Phragmites reed-beds; also floating and submerged
macrophytes such as Potamogeton spp. The phytoplankton includes blue-green algae.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing and grazing by domestic livestock. Disturbances and threats: None
known.
Economic and social values: The lake supports an important fishery.
Fauna: The fish fauna includes Hucho taimen, Brachymystax lenok, Esox reicherti,
Ctenopharyngodon idella, Pseudaspius leptocephalus, Hemibarbus labeo, H. maculatus,
Erythroculter erythropterus, E. mongolicus, Culter alburnus, Cyprinus carpio, Carassius
auratus gibelio, Hypophthalmichthys molitrix and Parasilurus asotus, several of which are
endemic to this region of Mongolia. The zooplankton is dominated by copepods and
cladocerans.The Red-crowned Crane Grus japonensis has been recorded as an irregular
migrant. Kitson (1980) suggests that Buyr Nuur might be a breeding station for the rare Relict
Gull Larus
relictus. An adult of this species was collected at Bayan Nuur, a small lake just to the south, in
May 1966. No other information is available on the waterfowl.
Special floral values: No information.
Research and facilities: Basic research has been carried out on the limnology and fish fauna
of the lake.
References: Bold (1981); Dulma (1979); Kitson (1980).
Criteria for inclusion: 1b, 2a, 2d, 3b.
Source: Jon Davies.
Wetland name: Boon Tsagaan Nuur
Country: Mongolia
Coordinates: 45°35'N, 99°10'E;
Location: in the Gobi Valley, 135 km SSW of Bayan-Khongor and 285 km WSW of
Arvayheer, Bayan-Khongor Province.
Area: Maximum 28,000 ha.
Altitude: 1,131m.
Biogeographical Province: 2.22.8.
Wetland type: 16.
Description of site: A large saline lake with a saucer-shaped depth profile and a maximum
depth of l0m; the most westerly of the Gobi Valley Lakes, lying in the broad inter-montane
depression between the Khangai and Gobi-Altai mountains, at the foot of the Khara-Argalintu
ridge of the Gobi-Altai. During glacial times, the lake was a much larger body of water
incorporating the neighboring Adgiyn Tsagaan Nuur (site 27). The shores are mainly sandy
and exposed, and the surrounding area is semi-desert. The main inflow comes from the
Khangai mountains via the Baydrag River, which enters the lake at the northeast corner. The
lake varies considerably in size, reaching its maximum area in spring due to the inflow of melt
water from the Khangai Mountains. As it shrinks, it leaves behind areas of freshwater pools,
marshes, salt marshes and saltpans. Due to its exposed situation, the lake is very well mixed,

any stratification being only temporary. The conductivity is 4,000-6,000 microSeimens/cm.
The surface water temperature reaches about 20°C in August. The lake freezes in December,
andprobably thaws in April; the ice cover may be up to 80 cm thick
Climatic conditions: Extreme continental climate. The average annual rainfall around the
lake is about 100-150 mm, whilst in the mountains to the south, it is 150-200 mm. The area
receives most rainfall in summer, the rain often being accompanied by very violent west and
northwest winds. The general climate for the whole of the Gobi Valley of Lakes can be
illustrated by the parameters recorded at Dalandzadagad, a town at 43°35'N, lO4028'E (altitude
l, 486m). Here, the average annual rainfall is 125 mm, the average January temperature
-16.6°C, and the average July temperature 21 .2°C. The average annual temperature is 3.60C.
Evaporation rates are very high, in the order of 1,500 mm per year.
Principal vegetation: There are patches of flooded grass and freshwater marsh around the
mouth of the Baydrag River, at the northeast corner of the lake. As the lake shrinks in summer,
it leaves areas of salt marsh, especially to the east of the lake. Species of Potamogeton are
present in the lake, although not near the shore due to the exposed conditions. The surrounding
area is dominated by xerophytic and halophytic vegetation, with Saxaul Haloyxion
ammodendron being common.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing; grazing by horses, goats, sheep and cattle in the freshwater marshes, and
grazing by camels in the more arid areas.
Disturbances and threats: Dulma (1979) mentions the possibility of using the Gobi Valley
Lakes for the culture of Chinese carp during the summer, although this may not be feasible for
some time, owing to the remoteness of the lakes.
Economic and social values: The freshwater marshes provide important grazing land for
domestic livestock in an otherwise arid region.
Fauna: The zooplankton is rich in rotifers; a massive development of the zooplankton takes
place in July and August, and an average biomass of 2.1 gm per cubic metre has been recorded
(Dulma, 1979). The fish fauna includes species of Oreoleuciscus and Thymallus brevirostris
endemic to western Mongolia.
The lake is known to be an important staging area for migratory waterfowl, particularly
Anatidae and shorebirds, but few details are available. It has been suggested that this might be
a breeding area for the rare Relict Gull Larus relictus.
Special floral values: No information.
Research and facilities: Basic limnological data have been gathered, and some research has
been carried out on the palaeolimnology of the lake and geomorphology of the surrounding
area. There is a small chalet with beds near the mouth of the Baydrag River which can be used
by visiting scientists if permission is obtained from the guardian in the town of Baatsagaan.
References: Davies (1986); Dulma (1979); Nikolaeva (1967); Zegmid (1955).
Criteria for inclusion: 1b, 2a, 2d, 3b.
Source: Jon Davies.

Wetland name: Adgiyn Tsagaan Nuur
Country: Mongolia
Coordinates: 45°32'N, l00°00'E;

Location: in the Gobi Valley of Lakes, about 60 km east of Boon Tsagaan Nuur and 125 km
south of Bayan-Khongor, Bayan-Khongor Province.
Area: Maximum 2,200 ha.
Altitude: 1,100m.
Biogeographical Province: 2.22.8.
Wetland type: 14.
Description of site: Apparently only a seasonal lake, appearing in spring as a result of inflow
of melt water from the Khangai Mountains. The size thus varies considerably to a maximum
of 2,200 ha, and the depth to a maximum of about two meters. The lake is fed by the Nariyn
Gol rising in the Khangai Mountains and also by branches of the Baydrag River. These
branches, which flow along the foot of the Gobi-Altai, form extensive marshy areas between
Boon Tsagaan Nuur (site 26) and Adgiyn Tsagaan Nuur.
Climatic conditions: Extreme continental climate. The average annual rainfall around the
lake is about 100-150 mm, whilst in the mountains to the south, it is 150-200 mm. The area
receivesmost rainfall in summer, the rain often being accompanied by very violent west and
northwest winds. Evaporation rates are very high, in the order of 1,500 mm per year.
Principal vegetation: Mainly flooded grassland and halophytes at high water levels. The lake
is surrounded by plains of sand and stone chippings.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Grazing by domestic livestock.
Disturbances and threats: Dulma (1979) mentions the possibility of using the Gobi Valley
Lakes for the culture of Chinese carp during the summer, although this may not be feasible for
some time, owing to the remoteness of the lakes.
Economic and social values: A valuable grazing area for domestic livestock in an arid region.
Fauna: Little information is available. The lake may support a fish population in summer due
to migration of Oreoleuciscus spp from the rivers. Kitson (1978) observed small numbers of
waterfowl in late April 1977, including 400 Anas acuta.
Special floral values: No information.
Research and facilities: Very little research has been carried out at the lake, and there are no
facilities in the area.
References:Dulma (1979); Kitson (1978). Criteria for inclusion: 0.
Source: Jon Davies.
Wetland name: Orog (Orok) Nuur
Country: Mongolia
Coordinates: 45°03'N, 100°45'E;
Location:at the foot of the Ikhe Bogd Uul massif, in the Gobi Valley of Lakes, 125 km south
of Jargalan, Bayan-Khongor Province.
Area: Maximum 13,000 ha.
Altitude: 1,235m.
Biogeographical Province: 2.22.8.
Wetland type: 16.
Description of site: A large, slightly saline lake, less saline than the other lakes in the Gobi
Valley and with a maximum depth of 4m. The shores of the lake are lined with mud, sand and
fine shingle. The inflow is the Tuin Gol rising in the Khangai Mountains, but groundwater
from the Gobi-Altai is also probably important. The Tuin Gol bifurcates north of the lake to
form a swampy delta, whilst freshwater springs to the north of the lake support extensive
reed-beds. The lake reacts markedly to changes in the volume of inflow; in dry years, it is
divided into two basins. As with Tatsain Tsagaan Nuur (site 29), the lake seems to be

shrinking, especially in the period 1985-1987. This may be due to lack of rain, but Fisher
(pers. comm.) speculates that it may be due to the extraction of water for irrigation purposes.
Kozlova (1932-33) described the lake in 1926 as having a circumference of 130 km, a length
of 50 km and a maximum width of 10 km.
Climatic conditions: Extreme continental climate. The average annual rainfall around the lake
is about 100-150 mm, whilst in the mountains to the south, it is 150-200 mm. The area
receives most rainfall in summer, the rain often being accompanied by very violent west and
northwest winds. Evaporation rates are very high, in the order of 1,500 mm per year.
Principal vegetation: Phragmites reed-beds and scattered swampy vegetation, mainly at the
north end of the lake. The surrounding terrain is flat and arid, with xerophytes such as
Caragana sp and Saxaul Haloxylon ammondendron.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing; grazing by domestic livestock in the freshwater marshes around springs.
Water is extracted from the lake for irrigation purposes.
Disturbances and threats: Excessive extraction of water for irrigation may be responsible for
the reduction in size of the lake in recent years.
Economic and social values: The lake supports a locally important fishery, the marshes
provide valuable grazing land for domestic livestock, and the springs provide an important
source of drinking water.
Fauna: The zooplankton is rich in rotifers. In July and August, there is a massive development
of the zooplankton, with the biomass averaging 1.3 gm per cubic meter.
The
rich
benthic
fauna
is
dominated
by
larval
stoneflies
(Plecoptera), the dragonflies Aeschna affinisand Sympetrum flaveolum, and caddis flies
(Trichoptera). The lake supports the endemic west Mongolian fish fauna consisting of
Thymallus brevirostris and species of Oreoleuciscus. Mass mortality of fishes may occur at
very low water levels. The populations are probably replenished from the Tuin Gol when it
starts flowing into the lake again. Orog Nuur is a very important staging area for migratory
waterfowl, particularly Anatidae and
shorebirds, and supports breeding populations of a variety of species including Pelecanus
crispus, Phalacrocorax carbo, Ardea cinerea, Tadorna ferruginea, T. tadorna, Anas
poecilorhyncha, Recurvirostra avosetta, Charadrius alexandrinus, Limosa limosa, Tringa
totanus, Gelochelidon nilotica and Sterna hirundo. Kitson (1980) observed 20 pairs of the rare
Relict Gull Larus relictus, along with L. ichthyaetus, L. ridibundus and L. argentatus, in late
April and early May 1977, and suggested that relictus might occasionally breed at the lake.
Other observers have failed to find the species during the breeding season, and only two
individuals were present in 1987. Other waterfowl observed by Kitson during his survey in
1977 included:
60 Podiceps cristatus
700 Phalacrocorax carbo (55 nests)
3 Pelecanus crispus
85 Ardea cinerea (18 nests)
12 Ciconia nigra
80 Platalea leucorodia
500 Anas penelope
100 A. crecca
115 A. platyrhynchos
1,200 A. acuta
73 Netta rufina
285 Aythya ferina

100 A. fuligula
90 Mergus albellus
and small numbers of Cygnus olor, C. cygnus, Anser cygnoides, A. fabalis, A. anser and A.
indicus (Kitson, 1978). The reed-beds support large populations of Panurus biarmicus,
Locustella certhiola, Acrocephalus agricola and Emberiza pallasi.
Special floral values: No information.
Research and facilities: Basic limnological data have been gathered, and some ornithological
observations have been made by Kitson (1980) and recent bird-watching tours from Europe.
References: Dulma (1979); Kitson (1980); Kozlova (1932-33).
Criteria for inclusion: ib, 2a, 2d, 3b.
Source: Jon Davies and David Fisher.
Wetland name: Tatsain Tsagaan Nuur

Country: Mongolia
Coordinates: 45°08'N, l0l°28'E;
Location: in the Gobi Valley of Lakes at the foot of the Baga Bogd Masif of the Gobi-Altai,
160 km southwest of Arvayheer, Oever-Khangai Province.
Area: Maximum 2,400 ha.
Altitude: 1,220m.
Biogeographical Province: 2.22.8.
Wetland type: 16.
Description of site: A shallow, slightly saline lake with shores of mud, fine shingle and sand,
in the same sandy depression as Orog Nuur, about 60 km to the east. The lake is fed by the
Tatsain Gol which rises in the Khangai Mountains and enters the lake in a marshy area at the
west end. Elsewhere, the shores of the lake are sandy. The lake varies enormously in size; the
water level fell each year from 1981 to 1983, and in 1985 and 1987, the lake was completely
dry. The Tatsain Gol has now disappeared into the sediments to the north of the lake. The
disappearance of the lake may be due to a lack of rainfall over the past few years, and it is not
certain whether or not the lake will reform.
Climatic conditions: Extreme continental climate. The average annual rainfall around the lake
is about 100-150 mm, whilst in the mountains to the south, it is 150-200 mm. The area
receives most rainfall in summer, the rain often being accompanied by very violent west and
northwest winds. Evaporation rates are very high, in the order of 1,500 mm per year.
Principal vegetation: Some reed-beds around the lake margins.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Grazing by domestic livestock (camels, horses and sheep).
Disturbances and threats: The lake has dried out completely in recent years, possibly
because of a lack of rainfall.
Economic and social values: The marshes provide valuable grazing land in an otherwise arid
region.
Fauna: The zooplankton is rich in rotifers; a massive development of the zooplankton takes
place in July and August, and an average biomass of 3.1 gm per cubic meter has been recorded
(Dulma, 1979). The fish fauna includes Thymallus brevirostris and species of Oreoleuciscus
endemic to western Mongolia. The lake is one of the few known breeding localities of the rare
Relict Gull Larus relictus. A minimum of eight pairs were nesting in 1981, and fourteen nests
were located in 1982. Other species which are known to have bred include Phalacrocorax
carbo, Recurvirostra avosetta and Charadrius alexandrinus. The lake is also important as a
staging area for migratory ducks, shorebirds and terns. Waterfowl observed during a brief
survey in April and May 1977 included six Pelecanus crispus (in breeding plumage) and:

140 Podiceps cristatus
200 Phalacrocorax carbo
30 Ardea cinerea
I Ciconia nigra
70 Platalea leucorodia
40 Tadorna ferruginea
30 T. tadorna
100 Anas penelope
12 Netta rufina
13 pairs of Melanitta fusca
38 Mergus albellus
and small numbers of 14 other species of Anatidae (Kitson, 1978).
Special floral values: No information.
Research and facilities: Some basic limnological data have been gathered, and several British
ornithologists have visited the lake in recent years. There are no facilities in the area.
References: Andrews (1932); Dulma (1979); Fisher (1985); Kitson (1980).
Criteria for inclusion: 1b, 2a, 2d, 3b.
Source: Mark Beaman, Jon Davies and David Fisher.
Wetland name: Ulaan Nuur
Country: Mongolia
Location: 44°32'N, 103°35'E; the easternmost of the lakes in the Gobi Valley, about 120 km
northwest of Dalandzadagad, Omnogovi Province.
Area: Maximum 6,500 ha.
Altitude: c. 1,000m.
Biogeographical Province: 2.22.8.
Wetland type: 16.
Description of site: A shallow, slightly saline lake, largely covered with reeds and sedges
interspersed with open water. The lake is semi-permanent, and may dry out completely in dry
years. It is fed by the Ongiyn Gol which flows in a wide arc from the Khangai Mountains.
Climatic conditions: Extreme continental climate. The average annual rainfall around the lake
is about 100-150 mm, whilst in the mountains to the south, it is 150-200 mm. The area
receives most rainfall in summer, the rain often being accompanied by very violent west and
northwest winds. Evaporation rates are very high, in the order of 1,500 mm per year.
Principal vegetation: Extensive areas of reeds and sedges.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Grazing by domestic livestock (camels, horses and sheep); also reed-cutting on a
relatively small scale.
Disturbances and threats: None known.
Economic and social values: The marshes provide important grazing land in an otherwise
arid region.
Fauna: The lake supports the endemic west Mongolian fish fauna consisting of speciesof
Oreoleuciscus and Thymallus brevirostris.
The lake is of considerable importance as a staging area for migratory ducks, shorebirds and
terns (e.g. Chlidonias leucoptera), but is apparently of little importance for breeding
waterfowl, perhaps because of the wide fluctuations in water level.
Special floral values: No information.
Research and facilities: Several British ornithologists have visited the lake in recent years.
Criteria for inclusion: lb. 2d, 3b.

Source: Mark Beaman and Jon Davies.
Other Wetlands
In addition to the wetlands described above, there are numerous freshwater and saline lakes,
marshes and salt pans which may be significant, although little or no information is available.
The largest of these are listed below.
Central Asian Drainage Basin
a)

Altai Mountains

Tal Nuur: 48 0 03'N, 90°l1'E; 2,500 ha, 2,700 m.a.s.l.; a freshwater lake.
Unnamed freshwater lake: 48°14'N, 90°39'E; 1,500 ha, 2,300 m.a.s.l.
Tsagaan Nuur: 49°30'N, 89 0 47'E; 800 ha, 2,100 m.a.s.l.; a freshwater lake.
Unnamed freshwater lake: 48°37'N, 88°56'E; 1,700 ha, 2,400m.a.s.l.
Numerous freshwater glacial lakes in the southwestern high Altai:
46°45'-47°30'N,91°00'-92°00'E; area unknown, 2,400-3,400m.a.s.l.
Unnamed freshwater lake basin in the Altai close to the Chinese border: 48°22'N,
88°53'E;
5,500 ha, 2,400 m.a.s.l.
- Unnamed freshwater lake close to the Chinese border: 48°02'N, 900 11'E; 2,500 ha,
2,600m.a.s.l.
b) Valley of the Great Lakes

-

Unnamed saline lake southeast of Lake Uvs Nuur: 50°00'N, 93°57'E; 3,500 ha,
1,100m.a.s.1.
Har Us Nuur: 49°06'N, 91°55'E; 7,000 ha, 1,500 m.a.s.l.; a saline lake southwest of
Hyargas Nuur.
Har Nuur: 48°27'N, 95°10'E; 6,500 ha, 1,500 m.a.s.1.; a saline lake.
Unnamed salt pans and marshes southwest of Bar-Us Nuur: 47°15'N, 92'45'E; 40,000
ha,1,000 m.a.s.1.
- Unnamed saline marshy area with temporary lakes: 46 0 40'N, 9315'E; 30,000 ha,
1,700m.a.s.l.
- Unnamed temporary saline lake: 46°27'N, 94°05'E; 2,000 ha, 1,600 m.a.s.l.
- Unnamed temporary saline lake: 46°17'N, 93 0 55E; 1,000 ha, 2,300 m.a.s.1.
- Unnamed temporary saline lake: 46°11 'N, 93°33'E; 500 ha, 2,300 m.a.s.l.
Shargain Gobi: a very extensive inter-montane basin with salt pans and marshes; 46°15'N,
95°05'E; 40,000 ha, 1,100 m.a.s.l.
Beger Valley: temporary saline lakes with salt pans and marshes; 45°47'N, 97 0 l0'E; 30,000
ha, 1,500m.a.s.l.
c)

Gobi Valley Lakes

Holboljin Nuur (Days Nuur) and an unnamed lake nearby: 45°20'N, l00°47'E; 1,000 ha,
1,100 m.a.s.l.; two saline lakes with sandy shores and some grassy areas, particularly to the
north of Bolboljin Nuur. Kitson (1978) visited the lakes in May 1977, and found a wide
-

variety of waterfowl at Holboljin Nuur, including breeding colonies of Phalacrocorax carbo
(107 nests) and Ardea cinerea (23 nests).
Hooloyn Nuur: 43°38'N, 101 0 20'E; 7,000 ha, 1,400 m.a.s.l.; a large inter-montane
depression with salt pans and marshes, south of the Gobi Valley.
d)

Lakes of the Khangayn Plateau

Har Nuur: 48°21'N, 9605'E; 8,000 ha, 2,200 m.a.s.l.; a saline lake.
Oigon Nuur: 49°10'N, 96°35'E; 6,000 ha, 1,700 m.a.s.l.; a saline lake in flat terrain
with little aquatic vegetation, but with an extensive area of mud at the southeast corner.
Holboo Nuur: 49°02'N, 9T08'E; 3,000 ha, 2,000 m.a.s.l.; a saline lake with steep gravel
shores and little aquatic vegetation.
Bust Nuur: 49°08'N, 97°28'E; 2,500 ha, 2,200 m.a.s.l.; a saline lake with gravel or
grassy
shores and a rocky island.
Unnamed lake, probably saline: 49°25'N, 98°31'E; 2,500 ha, 2,000 m.a.s.l.
Jugnayn Nuur: 49°2l'N, 97°34'E; 4,000 ha, 2,400 m.a.s.l.; an oligotrophic, freshwater
lake
with shores of red gravel, surrounded by larch forest.
Unnamed saline lake 10 km west of Sangiyn Dalay Nuur: 49°13'N, 98°45'E; 1,500 ha,
1,900 m.a.s.l.
Arctic Ocean Drainage Basin
- Dzuun Nuur: 49°03'N, 99°30'E; 1,200 ha, 2,100 m.a.s.l.; an
oligotrophic freshwater lake
with shores consisting entirely of red stone chips.
-Unnamed lake: 49°56'N, 99°56'E; 2,000 ha, 1,300 m.a.s.l.; a saline lake with no outlet,80 km
south of Khovsgol.
- A group of high altitude glacial lakes close to the Russian border in the Ulaan Tayga
Mountains: 50°35'-50°52'N, 98°15'-98°57'E; approximately 20 lakes with a maximum size
of 500 ha, 2,600 m.a.s.l.
-Sharga Nuur: 46°56'N, l01°58'E; 2,000 ha, 1,300 m.a.s.l.; a freshwater lake.
-Unnamed freshwater lake in the Selenge River valley: 49°55'N, 102°45'E; 1,200 ha,
1,100m.a.s.l.
-Unnamed freshwater lake in the Selenge River valley: 49°38'N, 102°40'E; 1,000 ha,
1,100m.a.s.l.
-Unnamed freshwater lake in the high Khangai: 47°29'N, 98°29'E; 2,000 ha, 2,400 m.a.s.l.;a
ribbon-shaped lake, probably of glacial origin and perhaps belonging to the CentralAsian
Drainage Area.
- Chinging Nuur: 47°52'N, 104°l9'E; 400 ha, 900 m.a.s.l.; a freshwater lake surroundedby
Phragmites reed-beds and grassy marshes. Kitson (1978) found many waterfowl and large
populations of Acrocephalus spp, Motacilla flava and Panurus biarmicus in June 1977.
-Tohom Nuur: 46°54'N, 104°59'E; 600 ha, 1,100 m.a.s.l.; a freshwater lake.

Pacific Ocean Drainage Basin
Yahin Gobi Lake: 48°38'N, 114°26'E; 6,500 ha, 900 m.a.s.l.; probably saline.
Hoh (Hok) Nuur: 49°30'N, 115°35'E; 2,500 ha, 800 m.a.s.l.; a freshwater lake and associated
marshes. Three adult Relict Gulls Larus relictus were collected at the lake in early July 1977,
leading Kitson (1980) to suggest that this might be a breeding station for the species. Dulma
(1979) found a mesotrophic fish fauna similar to that of Buyr Nuur.
Shabart Nuur: 49°50'N, l16°27'E; 1,500 ha, 600 m.a.s.l.; close to the Russian and Chinese
borders. The lake has no outlet and is probably saline.
Tirmiyn Tsagaan Nuur: 49°34'N, 116°03'E; 800 ha, 600 m.a.s.l.; a small lake and associated
marshes with no outlet, probably saline.
An extensive area of freshwater lakes and marshes in the Uldze River valley: 49°00'-50°00'N,
114000'-1l5'00'E; approximately 35 lakes with a maximum area of1,000 ha, 800 m.a.s.l.
Melehiiteyn Nuur: 48°27'N, 115'29'E; 2,500 ha, 900 m.a.s.l.; two freshwater lakes in the
Kerulen River valley close to the Chinese border.
An extensive area of freshwater marshes and small lakes on the Chinese border:
47°30'-47°50'N, 115°40'-116°00'E; 35,000 ha, 750 m.a.s.l; the wetland includes seven lakes
with a maximum area of 500 ha.
Unnamed marshy area with small freshwater lakes: 46°41'N, 115°25'E; 8,000 ha, 900 m.a.s.l.;
the wetland includes about seven lakes with a maximum area of 500 ha.
Bulang Shabar Nuur: 47°19'N, 117°36'E; 1,500 ha, 850 m.a.s.l.; a freshwater lake 20km
northeast of Tamsagbulag.
Unnamed freshwater lake 22km NNW of Tamsagbulag: 47°26'N,117°l6'E; 1,700 ha, 900
m.a.s.l.
An extensive area of freshwater marshes and small lakes: 47 0 20'N, 118°15'E; 50,000 ha, 850
m.a.s.l.; the wetland includes about 20 lakes with a maximum area of 500 ha.
References: Dulma (1979); Kitson (1978 & 1980).
Source: Jon Davies.
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JAPAN
INTRODUCTION
IWRB Japan Committee (Koichiro Sonobe)
Area: 369,698sq.km.
Population: 121,047,000 (1985).
Japan consists of four main islands, Hokkaido, Honshu, Shikoku and Kyushu, and a large number of
smaller islands. It is situated some 200-700 km off the east coast of the Asian mainland across the
Sea of Japan. The climate is generally moist and mild with four seasons, but there are marked
regional variations caused by the many mountain ranges, which make up about 70% of the country.
The islands are oriented in a north-south direction and form an archipelago some 3,000 km in length
from 45°30'N to 20°24'N. Parts of Hokkaido and northern Honshu, particularly western regions
facing the Sea of Japan, are influenced by cold winds from the continent in winter, and have some of
the heaviest snowfalls in the world. By contrast, the Ryukyu, Bonin and Iwo Islands, at only 20°24'N
to 30°OO'N, have a warm subtropical climate. Most parts of the country except Hokkaido have a
rainy season extending from June to mid-July. Heavy rainfall may also occur on the main islands
during the typhoon season between August and October.
In terms of its biogeography, most of Japan lies in the Palearctic Realm, but there is a strong
Indomalayan element in the extreme south, and the southern Ryukyu Islands are sometimes regarded
as belonging to the Indomalayan Realm. Japan lies on a major east Asian flyway for migratory birds.
Of the 556 species of birds recorded in Japan, about 10% are summer visitors which breed in Japan
and winter in Southeast Asia and Australia, 22% are winter visitors which breed in China or Siberia,
and 15% occur commonly on passage in spring and autumn, on their way between breeding grounds
in northeast Asia and wintering areas to the south. This large proportion of migratory birds underlines
the importance of international cooperation in bird conservation in the region. The conservation of
wetlands is of special significance for birds in Japan, since 51% of the species, which occur there are
waterfowl, as compared with only 10% of birds in general.
Summary of Wetland Situation
Most wetlands are located in the densely populated regions of Japan, which amount to approximately
25% of the national territory. Many wetlands have disappeared as a result of human activity in the
recent past. The four main types of wetlands in Japan are rivers, lakes, coastal mudflats and paddy
fields. Little scientific research has been conducted on paddy fields, but they are known to provide
important resting, feeding and breeding sites for many species of waterfowl. Mangrove swamps are
confined to the Amami Islands and Ryukyu Islands, where they occur widely along muddy beaches
and in estuaries.
Rivers
Most rivers are relatively short and fast-flowing because of the narrow width of the country and
mountainous terrain. They form alluvial fans at the foot of the mountains, and deltas at their mouths.

The number of rivers in a natural condition is continually decreasing because of the high density of
human population and the high utilization of land; in the uplands, many dams have been constructed
for erosion control, while in the middle and lower reaches, river banks and river beds have been
affected by dredging for gravel and the straightening of water courses. The river waters are used for
the generation of electricity, agriculture, industry and human consumption. In Japan today, the
consumption of water per capita is one of the highest in the world. Rivers are still affected by
pollution as a result of rapid urbanization and industrialization, although some improvement has been
made in the levels of pollution in recentYears. In spite of these environmental threats, rivers and their
adjacent marshy areas continueto provide important resting, feeding and breeding habitat for a wide
variety of herons, swans,geese, ducks, shorebirds, gulls and terns.
Lakes
There are 487 natural lakes and ponds of over one hectare in extent in Japan; these comprise a total
area of 2,400sq.km and represent 0.64% of Japan's territory. The majority are situated in the northern
half of the country. In addition, numerous small reservoirs have been constructed for agriculture,
particularly in western Japan. In unprotected areas, some lakes have been lost to reclamation, and in
many cases, eutrophication is occurring as a result of the inflow of domestic, agricultural and
industrial waste. Erosion caused by deforestation, road building and other land use has greatly
increased sedimentation in some lakes.
Historically, the natural lakes and ponds have supported subsistence fishing and have
provided water for agriculture and fisheries, but today they also support fish and shellfish farming,
sport fishing and a wide variety of other recreational activities. Several of Japan's lakes are of great
limnological interest, and many provide important habitat for waterfowl, particularly herons, egrets,
swans, geese, ducks, rails, shorebirds, gulls and terns.
Coastal Mudflats
Because of its complicated topography and numerous islands, Japan has a very long coastline in
relation to its size. However, of the 32,170 km of coast, only 60% or less remains in an undisturbed
natural condition. The remainder has been modified in one way or another for agricultural purposes,
urbanization or industrialization. This has been particularly the case with intertidal mudflats which
are not only highly productive for wildlife, but are also natural water purifiers. Unfortunately,
mudflats are areas where land reclamation can be carried out at low cost because of the shallow
waters. The total area of mudflats in Japan, including beaches, estuaries and lagoons, is now only
53,856 ha compared with 82,621 ha in 1945. The great majority of the mudflats are on the Pacific
coast; the coast of the Sea of Japan has very few tidal mudflats because of the low tidal range.
Salt marshes and other wetlands bordering the mudflats are also rapidly disappearing with
reclamation. Although small in size, such wetlands may be of considerable importance as high tide
roosts for waterfowl. The intertidal mudflats themselves provide the principal feeding areas for a
wide variety of shorebirds, gulls and terns.
Paddy Fields
Approximately 5,500,000 ha, or 15% of Japan's territory, are cultivated, and about half of this land is
paddy fields. In recent years, the area of paddy fields temporarily out of cultivation has increased
because of government action to restrict over-production of rice. Furthermore, in many areas rice
fields are rapidly being lost to urbanization, as is the case with other types of wetlands.
Shallow, uncultivated rice fields provide excellent feeding habitat for herons and shorebirds before
the planting season and again after the harvest. During the rice growing season in summer, Yellow

Bittern Ixobrychus sinensis, Ruddy Crake Porzana fusca and Painted Snipe Rostratula benghalensis
feed and nest in the rice fields, and in winter, several thousand Hooded Cranes Grus monacha and
White-naped Cranes G. vipio frequent the rice fields on reclaimed land at Izumi, Kagoshima
Prefecture, in Kyushu.
Mangrove Swamps
Mangrove swamps occur in estuaries and along adjacent coasts from the Amami Islands southwest
through the Ryukyu Island chain. They are of considerable botanical interest, support a very rich
invertebrate fauna, and provide important feeding and roosting habitat for many waterfowl and
passerines.
Wetland Research
A considerable amount of research has been carried out on wetland ecosystems and their wildlife in
Japan. Unfortunately, however, the data and findings are rarely taken into account when conservation
measures are being formulated. Clearly in the future, more effort must be made to use the results of
this research to greatest advantage in the conservation of wetlands.
The Nature Conservation Bureau of the Environment Agency of Japan carried out an
investigation of wetlands including lakes, rivers and tidal mudflats in 1973, 1978 and 1979, as part of
a National Survey of the Natural Environment, and various local governments have also carried out
research on the wetlands under their jurisdiction.
For many years, simultaneous waterfowl counts have been carried out at about 3,200
localities throughout Japan, and these annual censuses continue. Mid-January counts of ducks, geese
and swans have been conducted by the Environment Agency since 1970. The Wild Bird Society of
Japan has been organizing counts of ducks, geese and swans on 15th January since 1982, and counts
of shorebirds on 29th April and 15th September since 1973. In addition, the Prefecture Government
of Hokkaido has been conducting counts of Red-crowned Cranes Grus japonensis in eastern
Hokkaido on 5th December since 1952. Waterfowl counted during the nationwide censuses in 1986
included 22,600 swans, 21,300 geese and 1,278,300 ducks in mid-January, 100,000 shorebirds in
spring, and 50,000 shorebirds in autumn. In December 1985, 384 cranes were located during the
census in eastern Hokkaido. Of the ducks, the most abundant species were Anas platyrhynchos and
Aythya marila (over 200,000 of each), followed by Anas penelope, A. acuta, A. crecca and A.
poecilorhyncha (100,000-200,000). It is probable that many more waterfowl go uncounted; this is
particularly the case with shorebirds, since the peak period for migration differs from species to
species.
The Yamashina Institute for Ornithology is commissioned by the Environment Agency to
carry out bird banding; during the year from April 1985 to March 1986, 100,600 birds were banded,
including many herons, shorebirds, swans, ducks and cranes. The Wild Bird Society of Japan, in
conjunction with the Yamashina Institute, has presented colored bird-bands to relevant organizations
in the People's Republic of China and the USSR, for an investigation of the movement of Hooded
and White-naped Cranes between their breeding grounds on the continent and their wintering area at
Izumi. The Yamashina Institute and Wild Bird Society of Japan organized research workshops in the
Philippines in 1984 and in Taiwan in 1987, in an effort to extend the bird banding network in East
Asia. Also in 1987, the Wild Bird Society of Japan attended the Japan-Democratic People's Republic
of Korea Migratory Birds Conservation Symposium, during which both countries agreed to
participate in a colour-banding project on the Chinese Egrets (Egretta eulophotes) breeding in North
Korea. Numerous studies have been conducted on the Red-crowned Cranes (Grus japonensis) in
Hokkaido, including aerial surveys of the breeding grounds in 1984, 1985 and 1986 by the
International Crane Foundation Japan, Wild Bird Society of Japan and Environment Agency.

Wetland Area Legislation
Japan's system of protected areas was initiated in 1934 following the establishment of the National
Park Commission (1930) within the Ministry of the Interior. The first national park was designated
under the "National Park Law" (No. 36 of 1931) in 1934. In 1950 a new category of protected area,
the Quasi-National Park, was introduced and on 1st June 1957, a "Natural Parks Law" (No. 161) was
enacted which established a system of National Parks, Quasi-National Parks and Prefecture Natural
Parks. Other types of protected area are covered by the Nature Conservation Law, enacted in 1972.
National Parks are designated by the Director General of the Environment Agency with advice from
the Council on Nature Conservation, while Quasi-National Parks are first recommended by the
Prefecture before consideration by the Director General. Special Protection Areas and Special Areas
can be established under conservation legislation at both regional and national level. Such legislation
includes the Law concerning Wildlife Protection and Hunting (1918 and amended in 1978) and the
Law for the Protection of Cultural Properties (1977).
Protected areas in wetlands are thus covered by several different laws depending on their designation:
1. Special Wildlife Protection Areas are governed by the Law concerning Wildlife Protection and
Hunting.
2. Special Nature Conservation Areas and Wilderness Areas are governed by the Nature
Conservation Law.
3. Special Areas of National Parks, Quasi-National Parks and Prefecture Parks are governed by the
Natural Parks Law.
4. Natural Monuments are governed by the Law for the Protection of Cultural Properties.
Water quality is controlled by the Water Pollution Control Law and marine pollution by the Marine
Pollution Prevention Law. The Law concerning Special Measures for Conservation of Lake Water
Quality was enacted in 1984 to control water quality in lakes and ponds.
The conservation of migratory birds including wetland species is taken into account in the Migratory
Bird Treaties between Japan and the U.S.A. (1974), Japan and Australia (1981) and Japan and China
(1981). These treaties deal not only with the protection of migratory birds but also with the protection
of their habitat.
The Convention on Wetlands of International Importance especially as Waterfowl Habitat
(the Ramsar Convention) was ratified by the Japanese Government on 17th June 1980. This followed
on from the establishment of the IWRB Japan Committee in 1977 and the IWRB Meeting in Sapporo
in 1980, which promoted the signing of the Convention by Japan. The first wetland to be designated
under the Convention was the Kushiro Marsh in Hokkaido, but on 27th May 1985 a second site
which includes Izumuma and Uchinuma Lakes in Miyagi Prefecture was listed. It is hoped that
further sites will be listed under the Ramsar Convention in the future.
Kushiro Marsh, the most extensive marsh in Japan and an extremely important breeding area for
Grus japonensis, Gallinago hardwickii and many other waterfowl, has recently been designated as
the country's twenty-eighth National Park.
Wetland Area Administration
The governmental body which designates a wetland conservation area under one of the four major
environmental laws is responsible for the administration of the designated area. The Law concerning
Wildlife Protection and Hunting, the Nature Conservation Law, the Natural Parks Law and the laws
concerning freshwater pollution are administered by the Environment Agency. The Law for the

Protection of Cultural Properties is administered by the Agency for Cultural Affairs in the Ministry of
Education. National Parks are administered by the Environment Agency, and Quasi-National Parks
are administered by the Prefecture Governments.
Although the wintering area for over 7,000 cranes at lzumi has been designated as a Special
Natural Monument, most of it is privately owned. The Agency for Cultural Affairs therefore rents 51
ha of paddy fields from the landowner in winter to provide undisturbed roosting, resting and feeding
sites for the birds.
The system of bird sanctuaries (observatories) for waterfowl began in Japan with the
establishment of the Aichi Prefectural Yatomi Bird Park in 1973. This was followed by the Chiba
Prefectural Gyotoku Bird Observatory in 1976, the Tokyo Metropolitan Oi Bird Park in 1978, and the
Osaka City Nanko Bird Park in 1983. The Wild Bird Society of Japan established its first sanctuary
at Lake Utonai in western Hokkaido in 1981. This sanctuary, which includes the lake and
surrounding marshes (511 ha), was made possible by donations to the Wild Bird Society totaling 100
million Yen. The Society has a member of staff permanently stationed at the sanctuary, with
responsibility for developing the conservation plan, managing the area, investigating the wildlife and
conducting a nature education programme for visitors. Elsewhere, an observation centre was
constructed at Katanokamoike Pond in Kaga City in 1985, and facilities for observing waterfowl
have been provided at several wetlands under the aegis of the sanctuary system by prefecture and city
authorities.
Organizations involved with Wetlands
a) Governmental Organizations
- Environment Agency
Responsible for wildlife protection, management of wetlands designated under the Ramsar
Convention, and designation and management of National Parks, Nature Conservation Areas and
Wildlife Protection Areas. The Nature Conservation Bureau conducts nationwide surveys of natural
ecosystems and wildlife at regular intervals, and undertakes a variety of studies and surveys relevant
to wetland conservation.
- Agency of Cultural Affairs
Responsible for the protection of national monuments and cultural properties.
- National Land Agency
Responsible for land-use planning.
- Ministry of Construction
Responsible for the management of rivers.
- Ministry of Transport
Responsible for reclamation of the foreshore.
b) Non-Governmental Organizations
There are many non-governmental organizations concerned with environmental matters and nature
conservation in Japan, particularly at the local level, but most are rather small. Many are primarily
concerned with birds, notably cranes, ducks, geese and swans, and as such have a considerable
interest in wetlands. Some of the major national organizations are as follows:
- Nature Conservation Society of Japan
- Wild Bird Society of Japan
- Yamashina Institute for Ornithology
- Japanese Association for Preservation of Birds

- Japan Swan Society
- IWRB Japan Committee
- ICBP Japanese Section
- WWF Japan
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WETLANDS
The site descriptions are divided into two sections: wetlands of international importance for
waterfowl (sites 1 to 73), and other important wetlands (sites 74 to 86).
Wetlands of International Importance for Waterfowl
The site descriptions are taken from a report prepared for this Directory by the IWRB Japan
Committee. The Committee has selected 73 sites for inclusion in the Directory on the basis of the
following criteria: (a) wetland habitats supporting large populations of water birds; (b) wetland
habitats supporting significant numbers of rare species of water birds; and (c) characteristic habitats
with a special value for water birds in Japan. Twenty-four of the most important wetlands, classified
as "extremely important sites', are given full treatment in the site accounts (sites 1-24). The other 49
wetlands, classified as "very important sites", are given an abbreviated treatment (sites 25-73). The
report of the IWRB Japan Committee is being published in full in Japanese. The number of sites and
format will be similar to the English version, but the report will include more detailed information on
the sites, as well as site illustrations.
Wetland name: Sarobetsu
Country: Japan
Coordinates: 45°05'N, 141°41'E;
Location: Toyotomi-Cho, Horonobe-Cho, Teshio-Gun, 30km south of Wakkana, near the northern
tip of Hokkaido.
Area: 20,000 ha.
Altitude: l-8m.
Biogeographical Province: 2.14.5.
Wetland type: 11, 14, 15 & 22.
Description of site: A complex of 13 small, fresh to slightly brackish lakes including Kabutonuma
(145 ha), Penkenuma (186 ha) and Pankenuma (348 ha), extensive marshes and peat bogs behind a
belt of coastal dunes with numerous ponds and covered in coniferous forest. The wetlands were
formed by coastal regression, and are fed by several slow-flowing rivers and streams, local run-off
and snow melt. The average depth of the lakes is 0.8-1.5m, and the maximum l.3-5.0m. The pH
values at Penkenuma and Pankenuma range from 6.2 to 6.9. The lakes and marshes are frozen over
from December to April. There is an island of higher ground (8.5-13.4 m.a.s.l.) in the centre of the
wetland.
Climatic conditions: Cold temperate climate with an average annual rainfall of 1,241 mm, and a
mean annual temperature of 5.6°C (mean January temperature 1.1°C).
Principal vegetation: The lake and pond vegetation is dominated by Nuphar japonicum, Trapa
natans and Potamogeton distinctus; the marsh vegetation by are Phragmites communis, Juncus
setchuensis, Scirpus lacustris, Typha latifolia, Eriophorum vaginatum, Drosera anglica and
Sphagnum palustre. There are coniferous forests on the adjacent coastal sand dunes.
Land tenure: Partly state owned and partly private.
Conservation measures taken: Included within a National Park.
Conservation measures proposed: There is a proposal to create a National Wildlife Protection Area
for migratory birds.
Land use: Commercial fishing; agriculture and some residential use in surrounding areas.
Disturbances and threats: None at present, but there is a plan to construct a treatment plant for
high-level radioactive waste in the surrounding area.
Economic and social values: No information.

Fauna: An extremely important staging area for migratory waterfowl of a wide variety of species;
also a breeding area for large numbers of Anas falcata, A. platyrhynchos, Aythyafuligula and
Mergus albellus, and small numbers of Podiceps grisegena. The marshes alsoprovide
breeding
habitat for many passerines including Motacilla flava, Saxicola torquata ,Locustella lanceolata,
Emberiza aureola and E. schoeniclus. Rough-legged Buzzards, Gyr Falcons and Snowy Owls (Buteo
lagopus, Falco rusticolus and Nyctea scandiaca) are regularly recorded as winter visitors.
The fish fauna includes Carassius sp, Misgurnus anguillicaudatus, Cyprinus carpio,
Hypomesusolidus, Chaenogobius urotaenia, Salanx microdon and Gastersteus aculeatus. Reptiles
include Elaphe climacophora, F. quadrivirgala, Takydrômu lachydroriwides, and amphibians
include Hyla japonica, Rana chensinensis and Hynobius retardatus. Twenty-three species of
mammals have been recorded including the Brown Bear Ursus arctos. The invertebrate fauna
includes the shellfish Anodonta woodiana, Corbicula sandai, Radix japonica and Cristaria plicata
spatiosa.
Special floral values: No information.
Research and facilities: Regular waterfowl censuses have been carried out.
References: Environment Agency (1972-1984); Hokkaido (1981); Hokkaido Development Bureau
(1972); Wild Bird Society of Japan (1982-85, 1982-86 & 1984).
Criteria for inclusion: 1b, 2b, 3b.
Source: IWRB Japan Committee.
Wetland name: Lake Kuccharo
Country: Japan
Coordinates: 45°10'N, l42°20'E;
Location: Hamatonbetsu-Cho, 50 km southeast of Wakkanai, near the northern tip of Hokkaido.
Area: 2,177 ha (lake 1,402 ha; marshes 775 ha).
Altitude: Sea level.
Biogeographical Province: 2.14.5.
Wetland type: 11 & 14.
Description of site: A slightly brackish lake of 1,402 ha and some 775 ha of surrounding fresh to
brackish marshes on the coastal plain of northern Hokkaido. The lake is divided into two
parts, the southernmost and slightly smaller part being connected to the sea by a channel. The
average depth of the lake is 1m, and the maximum 2.5m. In recent years, the depth of the lake has
been decreasing as a result of an increased silt load in the rivers feeding the lake. Salinities range
from 0.23 to 2.71 p.p.t., and pH values from 4.9 to 6.5. The lake and marshes are frozen over from
late December to early March.
Climatic conditions:
Cold temperate climate with an average annual precipitation of 1,200
mm and a mean annual temperature in the range 4.9-6.5°C; the annual snowfall is 1-1.5m.
Principal vegetation:
The dominant vegetation in the lake is Potamogeton crispus; the
principal marsh vegetation is Phragmites communis, Typha latifolia, Scirpus lacustris
and Juncus setchuensis, with stands of Alnus japonica. There are patches of forest in surrounding
areas.
Land tenure: Mainly state owned.
Conservation measures taken: The wetland is protected in a National Wildlife Protection Area of
2,803 ha, established in March 1983 and in effect until March 2003. The reserve includes a Special
Protection Area of 1,607 ha, in effect for the same period of time. This Special Protection Area is
also an Hokkaido Prefecture Park.
Land use: Commercial fishing, sport fishing, pleasure boating and other outdoor recreation.
Agriculture and residential areas in surrounding areas.
Disturbances and threats: Water pollution.

Economic and social values: The lake supports a small commercial fishery, and is popular for
outdoor recreation.
Fauna: Situated near the northernmost tip of Hokkaido, Lake Kuccharo constitutes an extremely
important staging area for migratory swans, ducks and other waterfowl crossing La Perouse Strait to
and from Sakhalin. The lake is particularly important for swans which visitthe area from September
to November on their way south, and again in March and April on their way north. Approximately
3,000 Cygnus columbianus and C. cygnus occur, the former making up about 70-80% of the total.
Some 30,000 or more ducks visit the lake in mid-October, but most stay only a short time. Anas
penelope is the most numerous species.Other migrants and winter visitors include Haliaeetus
pelagicus and Falco peregrinus.Breeding species include Ardea cinerea, Pandion haliaetus,
Haliaeetus albicilla and a wide variety of passerines such as Erithacus calliope, Acrocephalus
bistrigiceps, Locustella ochotensis and Emberiza spodocephala. The fish fauna includes Hypomesus
olidus, Platichihys stellatus, Cyprinus carpio, Tribolodon hakonensis, Ammodytes personatus,
Eleginus gracilis and Gasterosteus aculeatus. Shellfish include Cipangopaludina japonica, Anodonta
woodiana, Corbicula japonica and Mya japonica.
Special floral values: No information.
Research and facilities: Regular waterfowl censuses have been carried out, and a Bird Banding
Station has been established by the Environment Agency.
References: Environment Agency (1972-1984); Hokkaido (1980a); Karpowicz (1985); Wild Bird
Society of Japan (1982-85, 1982-86 & 1984).
Criteria for inclusion: l b, 2c, 3a, 3c.
Source: IWRB Japan Committee.
Wetland name: Lake Furen
Country: Japan
Coordinates: 43°18'N, 145°14'E;
Location: Nemuro-Shi and Bekkai-Cho, Notsuke-Gun, 20 km west of Nemuro, eastern Hokkaido.
Area: 7,869 ha (lake 5,219 ha, estuarine marshes 2,650 ha).
Altitude: 0-1m.
Biogeographical Province: 2.14.5.
Wetland type: 02, 06, 08, 11 & 22.
Description of site: A large, brackish, tidal lagoon (Lake Furen) with a broad connection to the sea,
and extensive fresh to brackish marshes and peat bogs along the rivers and streams entering the lake,
particularly along the Furen River. The maximum depth of the lagoon is 11m, and there is a tidal
variation of about lm. Extensive mudflats with shallow pools are exposed at low tide. Inland from the
lagoon, the marshes give way to a wet grassland and shrub community. Most of the lake and the
marshes are frozen over from late December to late March.
Climatic conditions: Cold temperate climate with an average annual rainfall of 1,077.3 mm, a mean
annual temperature of 5.7°C, an average of 112.6 foggy days per year, and an average of only one
hour of sunshine a day.
Principal vegetation: Brackish marshes dominated by Scirpus lacustris, and reed-beds of Phragmites
communis; a mixed grass/shrub community inland from the marshes.
Land tenure: Most of the area is state owned; the rest is partly owned by Nemuro City and partly
under private ownership.
Conservation measures taken: The wetland is within a Prefecture Wildlife Protection Area of 6,462
ha. A Special Protection Area of 937 ha was established within this reserve in July 1973 and is in
effect until July 1993. A Prefecture Park has also been established.
Conservation measures proposed: The Nemuro Local Government is proposing to establish a
National Wildlife Protection Area and to create a bird park in the Shunkunitai primeval area.
Land use: Commercial and sport fishing. Agriculture and livestock rearing in surrounding areas.

Disturbances and threats: Some marshes are being converted to meadows under a new dairy
project, while others are being drained for agricultural land. Deforestation of the upper reaches of the
rivers flowing into the wetland has resulted in accelerated spring run-off, serious soil erosion in the
hills, increased siltation in the wetlands, excessive flooding in the marshes in spring and drought in
summer. The problem is particularly severe in the Shunkunitai area where land subsidence is
occurring.
Economic and social values: The lake supports a small commercial fishery and provides many
opportunities for outdoor recreation.
Fauna: An extremely important breeding and staging area for a wide variety of waterfowl and other
birds associated with wetlands. Of the 240 species recorded in the area, 119 are waterbirds. Breeding
species include Grus japonensis (21 pairs in 1985, over a quarter of the Japanese breeding pairs), and
large numbers of Tringa totanus. Very large numbers of swans,geese, ducks and shorebirds occur
during the migration seasons, particularly in autumn (August to October). Peak counts have included:
890 Anser fabali
8,000 Cygnus cygnus (in December)
790 Branta hernicla
5,170 Anas penelope
2,930 Aythya mania
Anas crecca, A. acuta and Aythya fuligula also occur in very large numbers. Fifty-one speciesof
shorebirds have been recorded, peak counts including 425 Charadrius mongolus, 3,260 Tringa
brevipes and 900 Calidris rujicollis. In view of the constant movement of birdsthrough the area, it is
clear that the total number of birds using the site is far in excess of the peak counts.The endangered
Swinhoe's Egret Egretta eulophotes has occurred at the lake, and the rare Blakiston's Fish-Owl
Ketupa blakistoni breeds in the surrounding forests. Other unusual species in the marshes include the
buntings Emberiza pallasi and Plectrophenax nivalis.
Fishes include Oncorhynchus keta, 0. mason and Clupea pallasi, and shellfish include Corbicula
sandal.
Special floral values: No information.
Research and facilities: Regular waterfowl censuses have been carried out, the breeding cranes and
migrant swans have been studied in some detail, and a Bird Banding Station has been established by
the Environment Agency.
References: Archibald (1987); Environment Agency (1972-1984); Hokkaido (l980b); Karpowicz
(1985); Special Committee for Crane Conservation (1986); Wild Bird Society of Japan (1982-85,
1982-86 & 1984).
Criteria for inclusion: lb, 2a, 2b, 3a, 3c.
Source: IWRB Japan Committee.
Wetland name: Kushiro Marsh
Country: Japan
Coordinates: 43°03'N, l44°24'E;
Location :north of Kushiro City, eastern Hokkaido.
Area: 29,084 ha (including a Ramsar Site of 5,012 ha and 22,678 ha of moorland).
Altitude: l.5-5m.
Biogeographical Province:2.14.5.
Wetland type: 11, 13, 15 & 22.
Description of site: An extensive marshy floodplain with several small freshwater lakes, formed
during a period of coastal regression and separated from the sea by a belt of coastal dunes some
13-1.6 km wide. The wetland has developed along the Kushiro River, which runs through the middle
of the marshes, and along the Akan River in the west; it is surrounded by high ground on three sides,
but open to the south. The Kushiro River is a slow meandering stream flowing for a distance of 67

km through the marshes, and with many oxbow lakes and ponds, particularly along its lower reaches.
The principal lakes are Shirarutoronuma (337 ha), Toroko (620 ha) and Takkobunuma (137 ha).
There are extensive reed-beds, sedge marshes and peat bogs throughout the floodplain, and the whole
area is underlain by peat soils of predominantly low quality. The marshes are fed by the Kushiro and
Akan Rivers, local run-off, snow melt and a number of springs, water levels rising somewhat with the
spring thaw. Some of the springs are warm and maintain small areas of open water throughout the
winter. The average depth of the lakes is 2m, and pH values are in the range 6.9-7.6.
Climatic conditions: Cold temperate climate with an average annual rainfall of 1,124 mm and a
mean annual temperature of 5.9°C. The weather in spring and summer is often cold and humid owing
to the influence of sea fogs, but autumn and winter tend to be fine and dry. Snow is frequent in
winter, with a maximum of 1.23m falling at one time, and the temperature often falls below -20°C.
Principal vegetation: The marsh vegetation is dominated by reed-beds of Phragmites communis
with extensive areas of sedges Carex augustinowiczii, C. caespitosa and C.schmidtii.Other common
species include Calamagrostis langsdorffii, Alnus japonica and Sanguisorba tenuifolia var. alba.
Land tenure: At least 48.3% of the area is state owned and 37.6% privately owned. Ownership of
the Ramsar Site is mainly state (4,878 ha) with some private (134ha).
Conservation measures taken: 5,012 ha were listed under the Ramsar Convention at the time of
accession on 17 June 1980. This area is located at the centre of the marsh where all the rivers
converge, and includes about 17% of the total marsh habitat. It was first designated as a Special
Protection Area in 1935 under the Law concerning Wildlife Protection and Hunting. The Ramsar Site
is now a National Wildlife Protection Area, administered by the Environment Agency. 3,833 ha of
this reserve were designated as a Special Protection Area from March 1979 to October 1998.
The Wildlife Protection Area is also protected as a Special Natural Monumentunder the law for the
Protection of Cultural Properties. Land reclamation, tree and bamboo felling and building of
structures are strictly controlled, and hunting and fishing are prohibited. Under the management plan,
trained managers are stationed at the site throughout the year, and are based at the specially
constructed management office and observation tower. Officials in charge of wildlife protection
undergo an annual training session at the Training Institute for Environmental Pollution Control
(Environment Agency). Several artificial feeding stations have been established for the wintering
cranes (Grus japonensis) in the surrounding area, and large quantities of food have been provided
every year since 1952. The Wild Bird Society of Japan has established a sanctuary to protect a
wintering area of the cranes at Tsurui Village on the northern edge of Kushiro Marsh, and the marsh
itself has recently been protected in the Kushiro-Shitugen National Park, established by the
Environment Agency.
Conservation measures proposed: There is a proposal to create a National Park at the wetland.
Land use: None at the wetland; land in adjacent areas is used for agriculture, forestry, livestock
raising and residential purposes.
Possible changes in land use: Straightening of rivers and conversion of marshes to agricultural land.
Disturbances and threats: Much of the wetland remains in a relatively undisturbed state. However,
the clearing of forests for agriculture and the straightening and deepening of rivers in the catchments
area are having a detrimental effect on the wetlands downstream. Spring run-off has been
accelerated, resulting in increased soil erosion in the hills, increased siltation in the marshes,
excessive flooding in spring and drought in summer. Reafforestation programmes to prevent further
soil erosion have not followed quickly enough to protect the marshes, and some 1,568 ha of marshes
have been destroyed since 1972 along the Ninishibetsu River alone. Increased road building and
urban sprawl around Kushiro have also resulted in the loss of wetland habitat. The high density of
power lines in the Kushiro area continues to cause mortality to cranes, even though markers have
been attached to the power lines to render them more readily visible.
Economic and social values: The crane feeding stations attract large numbers of visitors to the area
every year.

Fauna: Kushiro Marsh is one of the largest and most important natural wetlands remaining in Japan.
The shallow marshes are particularly important as a breeding and wintering area for the Red-crowned
(Japanese) Crane Grus japonensis. The entire Japanese population breeds in eastern Hokkaido and
the great majority of the birds winter in the Kushiro area. In 1985, 384 cranes were located during the
annual mid-winter census, mainly concentrated around the artificial feeding stations. Many of the
cranes leave the area in spring and migrate to breeding grounds in Nemuro District and elsewhere in
eastern Hokkaido, but the remainder disperse to breeding territories throughout the Kushiro Marshes.
Thirty-seven breeding territories were located in the 1970s, and about 21 pairs have bred in recent
years (over a quarter of the Japanese breeding pairs). Other breeding birds include Podiceps
grisegena, Botaurus stellaris, Ixobrychus sinensis, I. eurhythmus, Ardea cinerea and Gallinago
hardwickii. Large numbers of swans, geese, ducks and shorebirds occur during the migration seasons,
and some swans and ducks remain throughout the winter. One recent mid-winter count recorded
eleven species of Anatidae including 1,070 Cygnus cygnus, 740 Aythya fuligula and small numbers
of Aiws platyrhynchos, Bucephala clangula and Mergus merganser. Many species of raptors have
been recorded; Haliaeetus albicilla, Buteo buteo, Circus aeruginosus, Accipiter gentilis and Falco
subbuteo breed, and Haliaeetus pelagicus, Buteo lagopus and Circus cyaneus occur in winter. In all,
over 150 species of birds have been recorded at the wetland.Twenty-six species of mammals have
been recorded, including Vulpes vulpus, Nyctereutes procyonoides, Mustela nivalis and Tamias
sibiricus. Amphibians include Salamandrella keyserlingii, Hynobius retardatus, Rana chensinensis
and Hyla (arborea) japonica; and reptiles include Takydromus tachydromoides, Eumeces latiscutatus,
Elaphe quadrivirgata, E. conspicillata and E. climacophora. Thirty-two species of fishes have been
recorded, including Cyprinus carpio, Carassius carass, Hucho perryi, Tribolodon hakonensis,
Pungitius tymensis and Lampetra reissneri. Shellfish include Anondonta woodiana, Cristaria plicata
apatiosa and Unio margaritifera, and at least 46 species of dragonfly (Odonata) and 84 species of
butterfly (Lepidoptera) are known to occur.
Special floral values: No information.
Research and facilities: A detailed survey of the wetland was carried out in 1978 as part of anational
wildlife survey; an annual census of, the cranes has been made each winter since 1952 by the
Hokkaido Educational committee and there is an annual mid-winter census of theAnatidae conducted
with the help of volunteers. Crane habitat has been studied by the Environment Agency in order to
assess how best to conserve the site and promote the effective conservation of the cranes, and several
studies have been carried out on the breeding status and ecology of the cranes e.g. by Archibald
(1987) and Masatomi (l980a & l980b).
References: Anon (1982); Archibald (1987); Environment Agency (1972-1984); Hokkaido Board of
Education (1981); IUCN Conservation Monitoring Centre (1987); Karpowicz (1985); Kushiro City
Museum (1975); Masatomi (l981a & l981b); Masatomi, Momose et al. (1986); Miura (1981); Special
Committee for Crane Conservation (1986); Wild Bird Society of Japan (1982-85, 1982-86 & 1984).
Criteria for inclusion: lb. 2a, 2b, 3c.
Source: IWRB Japan Committee.
Wetland name: Lake Utonai
Country: Japan
Coordinates: 42°42'N, 141°43'E;
Location: 10 km northeast of Tomakomai City, Hokkaido.
Area: 510 ha.
Altitude: 1-5m.
Biogeographical Province: 2.14.5.
Wetland type: 12, 14 & 15.
Description of site: A shallow freshwater lake of 243 ha surrounded by marshes with some small
patches of forest, an extensive freshwater marsh with several ponds to the east of the lake, and

marshes along the associated rivers and streams extending to the base of the nearby hills. The average
depth of the lake is lm, the maximum depth 1.5m, and the pH value 6.8-7.5. Extensive mudflats are
exposed at low water levels, and the lake and marshes are frozen over from December to March.
Climatic conditions: Cold temperate climate with an average annual rainfall of 1,269 mm, and a
mean annual temperature of 7.3°C.
Principal vegetation: The lake vegetation is dominated by Vallisneria asiatica, Trapa natans,
Nuphar japonicum, Zizania latifolia, Scirpus lacustris and Hippuris vulgaris; the dominant marsh
vegetation is Carex brownii, Phragmites cotnmunis, Miscanthus arenicola and Miscanthus sp.
Land tenure: Principally state and Tomakomai City.
Conservation measures taken: The wetland is protected in a National Special Wildlife Protection
Area of 510 ha, established in March 1982 and in effect until October 1991. The Wild Bird Society
of Japan has established and manages a bird sanctuary, the Utonaiko Sanctuary (established in May
1981).
Land use: Outdoor recreation; there is a youth hostel and tourist hotel by the lake, and facilities for
pleasure boating. There are plantations of conifers in surrounding areas.
Disturbances and threats: A flood control project on the Chitose River (involving the construction
of a canal) and the designation of an area to the north of the lake for the development of light
industry could pose serious threats to the wetland in the future.
Economic and social values: The lake is of considerable value for outdoor recreation.
Fauna: An extremely important breeding and staging area for a wide variety of waterfowl. Large
numbers of swans, geese and ducks stop over at the wetland in October and November, and again in
late March and early April. Peak migration counts have included about 2,000 Anser albifrons, A.
fabalis, and 1,000 cygnus cygnus, C. columbianus. Some 300-400 C. cygnus and a small number of
ducks and Ardea cinerea remain throughout the winter, this being the northernmost wintering site for
the latter in Japan. Twenty-seven species of shorebirds have been recorded on migration; over 900
shorebirds including 120 Tringa erythropus have been recorded at the peak of the autumn migration.
Breeding birdsinclude Anas falcata, A. platyrhynchos, A. poecilorhyncha, Mergus merganser
(probable), Circus aeruginosus, Gallinago hardwickii, Acrocephalus bistrigiceps, Emberi:a aureola
and Emberiza spodocephala. A wide variety of raptors have been observed including Haliaeetus
albicilla, H. pelagicus, Circus cyaneus, Falco peregrinus and F. subbuteo.
Other fauna includes the fishes Cyprinus carpio, Tribolodon hakonensis, Anguiiia japonica and
Carassius sp, the shellfish Unio margaritifera and Cristaria plicata spatiosa, and a variety of
shrimps.
Special floral values: No information.
Research and facilities: Regular waterfowl censuses have been carried out. Observation facilities
have been provided by the Wild Bird Society of Japan, and there are several professional managers in
residence at the Sanctuary.
References: Environment Agency (1972-1984); Hokkaido (1980c); Karpowicz (1985); Tazawa &
Anzai (1982); Wild Bird Society of Japan (1982-85, 1982-86, 1984 & 1985).
Criteria for inclusion: lb. 2c, 3a, 3c.
Source: IWRB Japan Committee.
Wetland name: The Rokkasho Lakes
Country: Japan
Coordinates: 40°43'-40°57'N, l41°20'E;
Location:near Rokkasho Village, 25-50 km NNW of Hachinohe, Aomori Prefecture, Honshu.
Area: 8,053 ha (total area of eight lakes).
Altitude: 0-6m.
Biogeographical Province: 2.15.5.
Wetland type: 08, 11, 14, 19 & 20.

Description of site: A group of eight lakes and their associated marshes, including four natural
freshwater lakes (Ichiyanaginuma, Tamoginuma, Uchinuma and Anenuma), two brackish lakes
(Obuchinuma and Ogawara), a freshwater lake formed by the damming of a tidal basin
(Takahokonuma), and an area of freshwater marshes and wet farmland which is all that remains of
Lake Hotokenuma since it was reclaimed for agriculture. The lakes extend for 30 km in a north-south
chain parallel to the coast. The four northernmost lakes were formed by natural dams, the others from
coastal lagoons. There are rice paddies along the rivers entering the lakes, and in many places the
paddies extend to the lake shores. The average depth of some of the lake is as follows: Ogawara
10.5m (maximum 24m), Anenuma 1.3m and Tamoginuma 3.3m. The lakes are frozen over in
January and February.
Climatic conditions: Temperate climate with an average annual rainfall of 1,520 mm, and a mean
annual temperature of 9.4°C.
Principal vegetation: The dominant lake vegetation is Zizania latifolia; the marshcommunities are
dominated by Phragmites communis, Typha latifolia, Scirpus lacustrisand S. fluviatilis. The
surrounding hills are covered with mixed deciduous forest.
Land tenure: State, private, semi-public corporations, etc.
Conservation measures taken: Shooting has been prohibited in the Obuchinuma Lake area until
October 1988.
Conservation measures proposed: The Aomori-ken Chapter of the Wild Bird Society of Japan is
currently campaigning for the purchase of land at the breeding site of Megalurus pryeri.
Land use: Sport fishing, recreational boating and a bathing resort at Lake Ogawara; commercial
fishing and fish culture at other lakes. Agriculture and residential areas in surrounding areas.
Possible changes in land use: A large-scale Development Plan has been prepared for the region
Disturbances and threats: Salinities are decreasing as the flow of sea water into the lakes is being
reduced by dams.
Economic and social values: The lakes support an important fishery, and provide many
opportunities for outdoor recreation.
Fauna: The lakes and marshes constitute an extremely important staging and wintering areas for
migratory waterfowl. Waterfowl recorded at Lake Ogawara and Lake Obuchinuma during the annual
mid-winter counts of 1985 included:
600 Cygnus cygnus
182 Anas penelope
91 Anas platyrhynchos
38 Anas poecilorhyncha
and 213 unidentified swans and other waterfowl. Many more waterfowl stop over at the lakes during
the migration seasons. Forty species of shorebirds have been recorded including the rare
Limnodromus semipalmatus, and counts of 500-1,000 Charadrius alexandrinus, C. mongolus and
Arenaria interpres have been obtained at the peak of the migration season. Breeding birds include
Ixobrychus eurhythmus, Megalurus pryeri and Emberiza yessoensis. Many species of raptors are
regularly observed in the area, including Haliaeetus albicilla and Falco peregrinus.
The lakes have a rich fish fauna, including Hypomesus olidus, Tribolodon hakonensis, Carassius sp,
Platichthys stellatus, Tridentiger obscurus, Chaenogobius urotaenia urotaenia, C.
annularis,Acanthogobus flavimanus, Hypophthalmichthys moritrix, Ctenopharyngodon idella, Salanx
microdon, Mugil cephalus, Plecoglossus altivelis, Pungitius sinensis, Misgurnus anguillicaudatus,
Paralichthys olivaceus and Hypomesus japonicus. Thirty-eight species of fishes have been recorded
in Lake Ogawarako alone. The rich invertebrate fauna includes the shellfish Corbicula japonica, C.
leana and Cristaria plicata spatiosa, and a wide variety of crabs, shrimps and aquatic insects.
Special floral values: No information.
Research and facilities: Regular waterfowl censuses have been carried out.

References: Environment Agency (1972-1984); Aomori Board of Education (1971); Wild Bird
Society of Japan (1982-85, 1982-86 & 1984).
Criteria for inclusion: 1b, 2a, 2b, 2c, 3b.
Source: IWRB Japan Committee.
Wetland name: Izunuma and Uchinum Lakes
Country: Japan
Coordinates: 380 43'N, 141°07'E;
Location:Wakayanagi and Tsukidate, Hasama-Cho, Miyagi Prefecture, 50 km NNE of Sendai,
Honshu.
Area: Ramsar Site 559 ha (Lake Izunuma 289 ha, Lake Uchinuma 98 ha).
Altitude: Izunuma 7m, Uchinuma 12m.
Biogeographical Province: 2.15.5.
Wetland type: 11, 13, 14 & 19.
Description of site: Two shallow lakes with surrounding marshes; Izunuma (289 ha), a slightly
brackish lake with a maximum depth of 1.3m., and Uchinuma (98 ha) to the south, a freshwater lake
with a maximum depth of 1 m. The two lakes are connected at their western ends by a channel half a
kilometer in length. They were formed through the alluvial banking process of the Hasama River, but
frequent land reclamation works carried out at the wetland since the late 19th century have
contributed to the present shape of the lakes. There are extensive marshes around the lakes and
adjacent rice paddies which extend to the base of the nearby hills. The area of rice paddies has
recently decreased as land has been taken for road construction and housing developments. Lake
Izunuma is fed by five rivers and streams, Uchinuma by three. The water level in the lakes varies
according to requirements for irrigation, and the lakes freeze over in February.
Climatic conditions: Temperate climate with an average annual rainfall of 1,052 mm, a mean
February temperature of -0.3°C, and a mean July temperature of 24.6°C.
Principal vegetation: The dominant lake vegetation includes Hydrilla verticillata, Utricularia
japonica, Trapella sinensis, Nymphaea tetragona, Potamogeton distunctus, Trapa natans var.
quadrispinosa, T. incisa, Nelumbo nucifera and Myriophyllum verticillatum; the marsh communities
are dominated by Phragmites communis, Zizania latifolia and Scirpus wichurai. Rice fields in
surrounding areas.
Land tenure: Mainly state owned.
Conservation measures taken: A Prefecture Wildlife Protection Area of 520 ha was established in
November 1966, and in September 1967 this area was further designated as a Natural Monument
under the Cultural Properties Preservation Law. In August 1973, a slightly larger area of 559 ha was
designated as a Prefecture Nature Conservation Area. Subsequently, in November 1982, this area was
incorporated in a newly designated National Wildlife Protection Area of 1,450 ha. The latter includes
a 920 ha Special Protection Area which will remain in force until October 2002. The Nature
Conservation Area of 559 ha, which includes both lakes and their surrounding marshes, was listed
under the Ramsar Convention in September 1985.
Conservation measures proposed: Management plans include a project for the recovery of the
Nelumbo nucifera vegetation.
Land use: Commercial fishing, sport fishing, other forms of outdoor recreation such as
bird-watching, and conservation education. There is a sewage disposal plant, rice cultivation and
some private housing in surrounding areas.
Disturbances and threats: The increase in road construction and housing development, and
consequent loss of rice paddies, are reducing the extent of feeding habitat for the wintering geese.
Water pollution has caused a problem, and this is being investigated by the Environment Agency.

Economic and social values: The lakes support a small commercial fishery, provide opportunities
for outdoor recreation and conservation education, and attract large numbers of visitors every year to
view the waterfowl.
Fauna: The lakes, marshes and surrounding rice paddies constitute an extremely important breeding,
staging and wintering area for a wide variety of water birds. The wetlands are particularly important
for wintering White-fronted Geese Anser albifrons and Bean Geese A. fabalis. The annual mid-winter
count of January 1986 included:
13,225 Anser albifrons
4,602 A. fabalis
458 Cygnus cygnus
5,332 Anas acuta
1,747 Anas platyrhynchos
187 Mergus merganser
The flocks of A. albifrons and A. fabalis are much the largest concentrations of these species in
Japan. For the past ten years or more this has been the only regular wintering site in Japan for Branta
canadensis, although the number of birds involved has been very small. Other species of geese
observed in winter include Anser erythropus, A. caerulescens and Branta bernicla. Various raptors
also occur in winter, including Haliaeetus pelagicus, H. albicilla, Buteo buteo, Accipiter gentilis,
Circus aeruginosus and Falco peregrinus.
Breeding birds include Tachybaptus ruficollis, Anas poecilorhyncha, Porzana fusca, Gallinula
chioropus, Fulica atra and a variety of wetland passerines such as Acrocephalus orientalis, A.
bistrigiceps and Cisticola juncidis. The wetland is important as a staging area for migrating herons,
notably Botaurus stellaris, and shorebirds, notably Pluvialis dominica, Tringa hypoleucos and
Gallinago gallinago. During the autumn migration season, the reed-beds are used as a roost by large
numbers of Sand Martins Riparia riparia. In all, about 200 species of birds have been recorded at the
wetland.
Twenty species of fishes are known to occur, including Gnathopogon elongatus, Biwia zezera,
Pseudorasbora parva, Carassius sp, Rhodeus ocellatus and Channa gargus.
Special floral values: No information.
Research and facilities: The avifauna of the area has been well documented, and there have been
numerous censuses of the wintering waterfowl, particularly the geese. Observation facilities have
been constructed.
References: Environment Agency (1972-1984); IUCN Conservation Monitoring Centre (1987);
Karpowicz (1985); Miyagi Chapter of WBSJ (1982); Nature Conservation Society of Japan (1973);
Wild Bird Society of Japan (1982-85, 1982-86 & 1984).
Criteria for inclusion: 1b, 2c, 3a, 3c.
Source: IWRB Japan Committee.
Wetland name: Lake Kasumigaura and Ukishima Marsh
Country: Japan
Coordinates: 35°57'N, l40°28'E;
Location: near Sakuragawa Village, Ibaraki Prefecture, 60 km northeast of Tokyo, Honshu.
Area: 16,878 ha (Lake Kasumigaura 16,868 ha including Ukishima Marsh 60 ha).
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 11 & 14.
Description of site: A large freshwater lake, the second largest freshwater lake in Japan, with some
fringing marshes but now mostly surrounded by concrete banks, and Ukishima Marsh (60 ha), an
alluvial marsh formed at the mouth of a river at the south end of the lake and extending like a tongue
into the river mouth. A road runs along, the concrete riverbank and crosses the marsh on a bridge.

Areas adjacent to the marsh are mainly under cultivation for rice. The lake is fed by 33 rivers and
streams, and drains southwest in a single channel. The average depth of the lake is 3.4m, the
maximum 7m, and the pH 9.0. The water level fluctuates considerably according to demand for
agricultural, industrial and domestic use.
Climatic conditions: Temperate climate with an average annual rainfall of 1,281 mm, a mean annual
temperature of 14.3°C, and a minimum temperature of -12.1°C.
Principal vegetation: Extensive reed-beds of Phragmites communis, with a rich growth of marsh
grasses in early spring; rice paddies in surrounding areas.
Land tenure: Mainly state owned with some private and joint ownership.
Conservation measures taken: Four Prefecture Wildlife Protection Areas have been established:
Takahama (460 ha), Lake Kasumigaura (5,290 ha), Ushibori (1,120 ha) and
Ukishima (300 ha).
Land use: Commercial fishing, carp culture, sport fishing and pleasure boating, including sailing,
motor-boating and sight-seeing cruises. Cultivated land, particularly rice fields, and residential
housing in surrounding areas.
Disturbances and threats: The lake is actively managed for carp production, and this has caused
considerable water pollution. There is also some pollution from domestic sewage.
Economic and social values: The lake supports an important fishery and provides many
opportunities for outdoor recreation.
Fauna: The lake is an extremely important wintering area for waterfowl, and the associated marshes,
particularly Ukishima, provide breeding areas for many marsh-nesting birds. A total of 41,360
waterfowl were observed during the annual mid-winter count of 1986 including:
4,574 Anas platyrhynchos
3,297 A. crecca
1,297 A. penelope
952 A. poecilorhyncha
398 Fulica atra
Up to 100 Anser albifrons have occurred at the lake. Breeding species include Ixobrychus eurythmus,
I. sinensis, Porzana fusca, Acrocephalus (arundinaceus) orientalis, A. bistrigiceps and Emberiza
yessoensis. The many raptors recorded in the area include Pandion haliaetus, Haliaeetus pelagicus,
H. albicilla, Accipiter gentilis, Circus aeruginosus, C. cyaneus, C. melanoleucos and Falco
peregrinus.
Special floral values: No information.
Research and facilities: Regular waterfowl censuses have been carried out.
References: Environment Agency (1972-1984); Wild Bird Society of Japan (1982-85, 1982-86 &
1984).
Criteria for inclusion: 1b, 2c, 3a.
Source: IWRB Japan Committee.
Wetland name: Inner Bay of Tokyo
Country: Japan
Coordinates: 35020'-35042'N, 139038-l40008'E;
Location:on the south-central coast of Honshu, almost completely surrounded by the conurbation of
Tokyo, Yokahama and Chiba, Tokyo Metropolis and Chiba and Kanagawa Prefectures.
Area: c.l,850 ha of mudflats and marshes in a total bay area of c.85,000 ha.
Altitude: 0-2m.
Biogeographical Province: 2.2.2.
Wetland type: 01, 02, 05, 06, 08 & 15.

Description of site: The inner part of Tokyo Bay and the remaining associated marshes. Reclamation
in Tokyo Bay, the most intensively developed bay in Japan, has resulted in the disappearance of most
of the natural coastline in the inner bay area with the exception of the estuary and shore of the Obitsu
River in the east. Within the reclaimed area, there still remains a natural tidal mudflat surrounded by
concrete banks in the housing district of Yatsu, and an artificial lagoon with tidal mudflats has been
created in the waterfowl reserve at Shinhama. There is a small artificial pond created for waterfowl in
Oi Bird Park, and an artificial tidal mudflat extends beyond the reclaimed land at Kasai. To the west,
near the mouth of the Tama River, small marshes persist on sand banks in the river and along the
concrete riverbank. All other coastal areas and reclaimed lands have been used as building sites for
factories, warehouses and other port facilities. The maximum tidal rise and fall at Harumi on the
northwest shore of the bay is about 2m.
The most important areas for wildlife are as follows:
a)
The Estuary of the Obitsu River: 35°24'N, 139054'E; on the northeast shore of the bay, near
Egawa, Kisarazu City, Chiba Prefecture; 43 ha of marsh and about 460 ha of tidal mudflats. A small
area of estuarine marshes adjacent to a large area of intertidal mudflats which extend for 10 km either
side of the estuary and up to two km offshore at low tide.With a total area of 1,200 ha, this is now the
largest area of mudflats in Tokyo Bay. There are some rice paddies inland from the marsh.
b) Yatsu Tidal Mudflat: 35°40'N, 140°01'E; at the north end of the
bay, near
Narashino
City, Chiba Prefecture; 50 ha. A small tidal mudflat surrounded by a concrete bank and
connected to Tokyo Bay by a narrow channel. There is a small area of brackish marshes with
reed-beds around the edge of the mudflat. The times of the tides differ by approximately two hours
from those of Tokyo Bay.
c)
Gyotoku (Shinhama Waterbird Reserve): 35°40'N, 139°55'E; at the north end of the bay, near
Ichikawa City, Chiba Prefecture; 83 ha including 9 ha of mudflats at low tide. A tidal saltwater
lagoon with surrounding mudflats exposed at low tide, a freshwater pondand a small freshwater
marsh, created on reclaimed land. The lagoon is connected to Tokyo Bay by a narrow channel. The
maximum depth of water is 6m, and the average tidal rise and fall
is 10 cm (maximum 138
cm).
d) Kasai Beach: 35°38'N, 139°52'E; on the northwest shore of the bay, at Edogawa-Ku,
Tokyo Metropolis; 442.5 ha. A narrow sandy beach and adjacent tidal mudflat created artificially off
an area of reclaimed land. At low tide, the mudflat extends 0.5 km offshore, and a muddy shoal is
exposed about two km further out in the bay.
e) The Estuary of the Tama River: 39°32'N, 139°45'E; on the west shore of the bay, on the
boundary of Tokyo Metropolis and Kanagawa Prefecture;
approximately five km of
river. A small area of brackish marshes, mainly reed-beds, on the sand and mud banks near the
mouth of the Tama River, and adjacent mudflats exposed at low
tide. There are roads along the concrete river banks and a bridge crosses the river upstream. The river
flows through urban areas, and there is a large airport (Haneda) adjacent to the river mouth.
Climatic conditions:
Temperate climate with the average annual rainfall ranging from1,289 mm
at Yatsu and Gyotoku to 1,536 mm at the Obitsu Estuary, and mean annual temperatures ranging
from 14.TC at Yatsu and Gyotoku to 15.6CC at Kasai and the Tama Estuary.
Principal vegetation: The dominant marsh vegetation in the Obitsu Estuary and at Yatsu Tidal
Mudflat is Phragmites comniunis.
Land tenure: Mainly state and public ownership.
Conservation measures taken: No-Shooting Areas have been established at the Obitsu River
Estuary and Yatsu Tidal Mudflat, and in part of the Kasai Beach area. A Prefecture Wildlife
Protection Area of 56 ha was established at Gyotoku (the Shinhama Waterbird Reserve) in November
1979 and will be in force until October 1989. A Wildlife Protection Area (Tokyo Metropolis and

Kanagawa Prefecture) of 5,310 ha was established at the Tama River Estuary in September 1986 and
will be in force until October 1996.
Conservation measures proposed: A proposal to create a Prefecture Wildlife Protection Area of
approximately 200 ha at the Obitsu River Estuary has met with local opposition. Proposals
have also been made to create a National Wildlife Protection Area and Wild Bird Park at Yatsu Tidal
Mudflat, and to create a Wild Bird Park at Kasai Beach.
Land use: Outdoor recreation, mainly bird-watching and sport fishing. Surrounding areas are almost
entirely industrial and residential, although there is still some cultivation of rice along
the estuary of the Obitsu River.
Disturbances and threats: The entire area is threatened by pollution from domestic and industrial
waste. A plan exists to construct a bridge across Tokyo Bay at the Obitsu River.
Economic and social values:No information.
Fauna: The inner area of Tokyo Bay remains an extremely important staging and wintering area for
migratory waterfowl, despite the fact that it is in a megalopolis. The bay is particularly
important for wintering ducks; over 47,900 were counted during the annual mid-winter census of
1986, including 40,900 Aythya mania, 4,230 Anas acuta and 2,740 A. penelope. Only a part of the
bay was covered during the census, and it is thought that many more ducks winter in the area. The
bay is also very important as a staging area for migratory shorebirds. In autumn 1983, over 2,650
shorebirds were recorded at the five wetlands described above. These included
1,820 Charadrius alexandrinus, 250 C. mongolus and 220 Pluvialis squatarola. A large number of
Calidris alpina overwinter in the Bay, and approximately 6,000 have been counted at the Obitsu
Estuary. C. alexandrinus breeds along the river banks and on reclaimed land. Other species which
breed in the area include Nycticorax nycticorax and Egretta garzetta at Shinhama, and Himantopus
himantopus at Gyotoku, now the only known breeding site for this species in Japan. A variety of
birds of prey are regular in the area, such as Pandion haiiaetus, Circus aeruginosus, C. cyaneus,
Falco columbarius, F. peregrinus and the owls Asio flammeus and A. otus.
Rare or unusual species which have been observed include Tadorna ferruginea, Haematopus
ostralegus, Tringa guttifer, Limnodromus semipalmatus, L. scolopaceus, Calidris mauri,
Eurynorhynchus pygmeus and Larus saundersi.
Special floral values: None known.
Research and facilities: Very sophisticated observation facilities have been provided at the
Shinhama Water bird Reserve and at Oi Bird Park, and numerous surveys and censuses of the
waterfowl populations have been carried out.
References: Environment Agency (1972-1984); Tokyo Environmental Pollution Bureau (1974);
Wild Bird Society of Japan (1982-85, 1982-86 & 1984).
Criteria for inclusion: 2c, 3a, 3c.
Source: IWRB Japan Committee.
Wetland name: Kahokugata Lake and Reclamation Area
Country: Japan
Coordinates: 36°39'N, 136°40'E;
Location: Uchinada, Tsubata and Unoki-Machi, 5 km north of Kanazawa City, Ishikawa Prefecture,
Honshu.
Area: 2,315 ha (lake 817 ha, reclaimed land 1,498 ha). Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 16, 19 & 20.
Description of site: An area of reclaimed land and fresh to brackish marshes around a brackish lake.
The original lake of about 2,400 ha was reduced to 817 ha by a reclamation project, which was
initiated in 1963 and created 1,498 ha of farmland (pastures, rice paddies and arable land) by 1970.
There are scattered patches of marsh around the lake, and areas of mudflat along the western

(seaward) shore. The lake is fed by six small rivers, and drains into the Sea of Japan via a channel
through the intervening forested dunes. The average depth of the lake is 2m, the maximum depth
6.5m, the salinity 0.79 p.p.t. and the pH 7.6.
Climatic conditions: Temperate climate with an average annual rainfall of 2,415 mm and a mean
annual temperature of 13.4°C.
Principal vegetation: The aquatic vegetation includes Typha angustata, Hydrocharis morsusranae,
Potamogeton oxyphyllus, P. crispus, Hydrilla varticillata and Phragmites communis. There are large
areas of rice fields and some pastures on the reclaimed land, and plantations of Acacias and Black
Pines in the adjacent sand dunes.
Land tenure: The lake is state owned; the reclamation area is mostly under private ownership.
Conservation measures taken: A Prefecture Wildlife Protection Area of 442 ha was established at
the lake in November 1983 and will be in force until October 1993. A No-Shooting Area has also
been established.
Land use: Commercial and sport fishing in the lake; grazing of domestic livestock and agriculture,
principally cultivation of rice, on the reclaimed land.
Disturbances and threats: Areas of marsh on the reclaimed land are being converted to pasture land
for dairy farming.
Economic and social values: The lake supports a small commercial fishery.
Fauna: An extremely important staging area for migratory waterfowl, particularly shorebirds, and an
important wintering area for Anatidae and some shorebirds. Thirty-nine species of shorebirds have
been recorded in the area including large numbers of Tringa erythropus and Calidris alpina, and
several rare species such as Philomachus pugnax, Limnodromus scolopaceus and Calidris
ptilocnemis. Many C. alpina overwinter, and some Vanellus vanellus breed. Over 21, 20 waterfowl
were recorded during the annual mid-winter census in 1986,including:
200 Cygnus columbianus
16,000 Anas platyrhynchos
1,050 A. poecilorhyncha
1,100 A. crecca
150 A. penelope
237 Mergus merganser
91 M. albellus
A number of species which are uncommon in Japan, for example Botaurus stellaris, Ardeola
bacchus, Ardea purpurea, Anas formosa, Haliaeetus pelagicus, H. albicilla, Buteo lagopus and Falco
peregrinus, occur in the area, particularly in winter, and Circus aeruginosus is known to breed.
The fish fauna includes Carassius sp, Cyprinus carpio, Tridentiger obscurus and Chaenogobius
annularis.
Special floral values: No information.
Research and facilities: Regular waterfowl censuses have been carried out, and observation facilities
have been constructed by the Prefecture Government.
References: Environment Agency (1972-1984); Nakamura (1975); Wild Bird Society of Japan
(1982-85, 1982-86 & 1984).
Criteria for inclusion: 2b, 2c, 3a.
Source: IWRB Japan Committee.
Wetland name: Katano-Kamoike Pond
Country: Japan
Coordinates: 36°19'N, 136°17'E;
Location:Katano-Cho, Kaga City, 40 km southwest of Kanazawa, Ishikawa Prefecture, Honshu.
Area: 9.6 ha.
Altitude: 5-l0m.

Biogeographical Province: 2.2.2.
Wetland type: 15 & 19.
Description of site: A small freshwater pond, associated marshes and rice paddies surrounded by low
wooded hills. In summer, the pond covers about 2.3 ha. Fresh water flows into the pond via a channel
from the nearby Shimofukuda Reservoir. After the rice harvest in autumn, the pond is dammed; the
surrounding marshes and rice paddies are partially flooded, the surface area increases to about 7 ha,
and the pond reaches a maximum depth of 2.5m. The water level is lowered again in spring for the
next rice crop. In recent years, many of the rice fields have been abandoned and have reverted to
marsh.
Climatic conditions: Temperate climate with an average annual rainfall of 2,320 mm and a mean
annual temperature of 14.4°C.
Principal vegetation: The pond vegetation includes Nuphar japanicum, Nymphaea tetoragona,
Zizania latifolia, Oryza sativa and Trapa natans. There are 1.6 ha of reed-beds (Phragmites
cummunis) and several hectares of rice paddies. Pines have been planted on the sandy hills to the east
of the lake, to act as a windbreak, and there is mixed woodland of pines, Chinquapin sp and Machilus
thunbergii on the other hills around the wetland.
Land tenure: Privately owned.
Conservation measures taken: A Prefecture Special Wildlife Protection Area of 10 ha was
established in November 1988 for ten years. The wetland and part of the surrounding hills have been
included in a sanctuary (Nature Centre) of 9.6 ha established in 1984 by the Kaga City Government.
This is the third such sanctuary to be established in Japan.
Conservation measures proposed: There is a plan to enlarge the sanctuary to incorporate more of
the surrounding areas.
Land use: Bird-watching at the Nature Centre, and rice cultivation in summer. Agriculture, mainly
rice cultivation and orchards, and duck hunting, using a traditional netting technique, in surrounding
areas.
Disturbances and threats: The amount of foraging habitat for waterfowl has been decreasing; there
is a plan to modify the nearby river to accelerate drainage, and residential areas in the vicinty are
expanding. In the adjacent hill ranges, licenced duck hunters belonging to a local duck-hunting
association use a traditional netting technique to trap waterfowl.
Economic and social values: A popular area for outdoor recreation, particularly bird-watching.
Fauna: An extremely important wintering area for ducks and the third most important wintering area
for geese in Japan. The first waterfowl arrive in late September, and most leave in late March. Peak
mid-winter counts have included over 950 Anser albifrons, 240 A. fabalis, 9,000 Anas platyrhynchos
and large numbers of A.formosa, A. poecilorhyncha and A. penelope.The numbers of waterfowl
usually increase during the open hunting season when the sanctuary provides an important refuge
from hunting. Of the 149 species of birds recorded in the sanctuary, 90 are waterbirds. The sanctuary
is rich in raptors which prey on the waterfowl, notably Haliaeetus pelagicus, H. albicilla, Accipiter
gentilis and Circus aeruginosus.
Special floral values: No information.
Research and facilities: The avifauna has been well documented, and regular waterfowl censuses
have been carried out. Observation facilities have been provided by the Kaga City Government, and
the Wild Bird Society of Japan maintains a professional manager at the site.
References: Wild Bird Society of Japan (1982-85, 1982-86 & 1984).
Criteria for inclusion: lb. 2a, 2b, 3b.
Source: IWRB Japan Committee.
Wetland name: Lake Hamana
Country: Japan
Coordinates: 34°45'N, 137035'E;

Location: 10 km west of Hamamatsu, Hamamatsu and Kosei Cities, Shizuoka Prefecture, Honshu.
Area: 6,605 ha.
Altitude :Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 06 & 08.
Description of site: A large saline coastal lagoon with a surrounding belt of marshes (except in the
south) and some intertidal mudflats, particularly near the mouth of the wide tidal channel which
connects the lagoon to the sea. A number of eel culture ponds have been constructed on the shores of
the lake, especially along the southern (seaward) side. Concrete embankments with roads on top
almost encircle the lake, and the tidal channel is crossed by several roads and railway lines. The lake
is fed by 13 small rivers and streams; it has an average depth of 4.8m, a maximum depth of 16.6m, a
salinity of 16.6 p.p.t., and a pH of 8.4. The lake basin is bounded to the north and west by low hill
ranges.
Climatic conditions: Temperate climate with an annual rainfall of 1,800-2,040 mm and a mean
annual temperature of 16.3°C.
Principal vegetation: The dominant aquatic plants are Phragmites communis, P. japonica, Zizania
latifolia, Scirpus lacustris, Typha latifolia, Zostera marina and Myriophyllum sp. There are some
rice fields in surrounding areas.
Land tenure: Mainly state owned.
Conservation measures taken: The lake is included within a Prefecture Park.
Land use: Commercial fishing; aquaculture for eels and oysters; outdoor recreation including sport
fishing, bathing, motor-boating and pleasure cruising. Rice cultivation, aquaculture and residential
housing in surrounding areas.
Disturbances and threats: "Red tides" have occurred on a small scale in the western part of the
lake.
Economic and social values: The lake supports a commercial fishery and is very popular for outdoor
recreation.
Fauna: An extremely important staging area for migratory shorebirds and a very important wintering
area for ducks. Thirty-seven species of shorebirds have been recorded, the
commoner species including Calidris ruficollis, C. alpina, C. ferruginea, C. alba, Arenaria interpres
and Vanellus cinereus. Twenty species of ducks were recorded during the annual
mid-winter census of 1986, including:
over 31,100 Aythya manila
7,000 A. ferina
4,350 A. fuligula
5,870 Anas acuta
1,440 A. falcata
2,280 A. platyrhynchos
1,810 A. penelope
1,160 A. clypeata
Other species of regular occurrence include Sterna hirundo, S. albifrons 5 many gulls (Larus spp),
Pandion haliaetus, Haliaeetus albicilla and Falco subbuteo. Some 159 species of fishes have been
recorded including Anguilla japonica, Acanthogobius flavitnanus, Konosirus punctatus, Plecoglossus
altivelis and Tridentiger obscurus. The invertebrate fauna of the lake is rich in shrimps, crabs,
shellfish and aquatic insects.
Special floral values: No information.
Research and facilities: The avifauna is well documented, and annual mid-winter
waterfowlcensuses have been carried out.
References: Environment Agency (1972-1984); Wild Bird Society of Japan (1982-85 & 1982-86).
Criteria for inclusion: lb. 3a, 3c.

Source: IWRB Japan Committee.
Wetland name: Shiokawa Tidal Flats
Country: Japan
Coordinates: 34°41'N, 137017'E;
Location: Sugiyama-Cho, 10 km west of Toyohashi City, Atsumi-Gun, Aichi Prefecture, Honshu.
Area: c.280 ha.
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 02 & 06.
Description of site: An area of estuarine intertidal mudflats in the shape of a lagoon, surrounded by a
concrete embankment which protects the adjacent reclaimed land. The mudflats are connected to the
sea via a tidal channel crossed by a road bridge near the mudflats. There are several eel culture ponds
along the inner coast of the mudflats, some uncultivated grassy areas with shallow ponds adjacent to
the tidal channel, and extensive rice paddies in surrounding areas.
Climatic conditions: Temperate climate with an average annual rainfall of 1,867 mm and a mean
annual temperature of 15.4°C.
Principal vegetation: Little vegetation on the mudflats; some freshwater marshes and rice paddies in
surrounding areas.
Land tenure: State owned.
Conservation measures taken: The wetland has been designated as a No-Shooting Area from
November 1986 to October 1996.
Conservation measures proposed: A proposal has been made for the establishment of a National
Wildlife Protection Area as a reserve for migratory birds.
Land use: None at the mudflats; aquaculture for eels, agriculture (mainly rice but also some other
crops), and industrial development in surrounding areas.
Disturbances and threats: Reclamation of land for agricultural and industrial development poses a
threat to the wetland.
Economic and social values: No information.
Fauna: The mudflats and adjacent sea area constitute one of the most important staging and
wintering areas for waterfowl, particularly ducks and shorebirds, on the Pacific coast of central
Japan. During the peak of the migration season, the shorebirds present at any one time can include
between 2,000 and 9,000 Calidris alpina, between 500 and 2,000 Charadrius alexandrinus, Calidris
ruficollis, and between 100 and 500 Vanellus cinereus, Pluvialis dominica, P. squatarola,
Charadrius mongolus. Numenius phaeopus, Tringa erythropus, T. nebularia, T. glareola,
Heteroscelus brevipes and Calidris acuminata. Fifty-one species of shorebirds have been recorded,
including such rarities as Recurvirostra avosetta and Calidris mauri. Some 1,000-2,000 Calidris
alpina overwinter in the area, and Charadrius alexandrinus and Glareola maldivarum breed.
Wintering concentrations of Anatidae are spectacular; over 71,500 ducks were recorded during the
annual mid-winter count of 1982, including:
55,000 Aythya mania
6,265 A. ferina
5,660 Anas acuta
1,200 A. poecilorhyncha
1,190 A. crecca
1,140 A. platyrhynchos

650 Aythya fuligula
Large numbers of gulls (Larus spp) visit the area in winter, and Sterna hirundo is a common passage
migrant in spring and autumn. Haiiaeetus pelagicus and Faico peregrinus have occurred.
Special floral values: No information.
Research and facilities: Regular censuses are made of the ducks and shorebirds.
References: Environment Agency (1972-1984); Society for the Protection of Shiokawa Flats (1975);
Wild Bird Society of Japan (1982-85, 1982-86 & 1984).
Criteria for inclusion: 2c, 3a, 3c.
Source: IWRB Japan Committee.
Wetland name: Shonai-Fujimae Tidal Flats and other areas in Inner Ise Bay
Country: Japan
Coordinates: 35°04'N,136°50'E;
Location: Shonai-Fujimae Tidal Flats: 35°04'N,136°50'E; Minatu-ku, in the port area of Nagoya,
12.5 km southwest of the city centre. Nabeta Reclamation Area: 35°02'N, 136°46'E; Kisozaki-mura,
15 km southwest of Nagoya. Aichi Prefecture, Honshu.
Area: Shonai-Fujimae Tidal Flats, c.300 ha including 120 ha of mudflats; Nabeta Reclamation Area,
374 ha.
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 01, 02, 06, 15 & 20.
Description of site: Several patches of intertidal mudflats in the lower estuaries of the Shonai and
Nikko Rivers, in the port area of Nagoya City at the head of Ise Bay. The maximum tidal range is
about three metres. These are the only natural tidal mudflats which now remain in the Kiso River
Delta area; as recently as the 1950s there were several thousand hectares of mudflats but almost all
have been reclaimed for industrial development around Nagoya Port. Nabeta Reclamation Area is an
area of wet farmland with some freshwater marshes, adjacent to the northern edge of Ise Bay. The
area was reclaimed from the bay in 1963.
Climatic conditions: Temperate climate with an average annual rainfall of about 1,850 mm, a mean
annual temperature of 15.2°C, and a minimum temperature of -6.9°C.
Principal vegetation: No information.
Land tenure: Partly state and partly public ownership.
Conservation measures taken: A Prefecture Wildlife Protection Area of 220 ha was established in
the Shonai Estuary in November 1980 and will be effective until October 1990. A No-Hunting Area
of 250 ha was established in the Nikko Estuary in November 1984; this includes Fujimae Tidal Flats.
Shooting is prohibited on the Nabeta Reclamation Area.
Conservation measures proposed: A proposal has been made to upgrade the existing No-Hunting
Area to a Bird Protection Area.
Land use: None at the tidal flats; Nagoya Port industrial area, a container berth, a shipyard and a
recreation zone in surrounding areas. Possible changes in land use: Nagoya City Government has
drawn up a project to use 105 ha of Fujimae Tidal Flats as a garbage dump and eventually reclaim the
land for development. Approval for the project is expected in 1987 or 1988, and dumping is
scheduled to begin in 1990. A major campaign to oppose this project was launched in 1987 by the
Nagoya Council for the Conservation of Tidal Flats, and several alternative solutions to the problem
of garbage disposal have been put forward.
Disturbances and threats: The dumping of garbage as proposed by Nagoya City Government would
effectively eliminate the tidal flats of Fujimae and the Shonai Estuary, and thereby destroy an
important feeding area for migratory shorebirds. A serious pollution problem is likely to arise with
the dumping, and the natural water purification functions of the mudflat ecosystem would be lost.

Economic and social values: The tidal mudflats serve a valuable function in water purification and
provide a nursery for fisheries. The mudflats are the best bird-watching locality in Nagoya City, and
are within easy reach of millions of people, so their potential for conservation education and
scientific research is very great.
Fauna: The tidal flats are an extremely important feeding and roosting area for migratory waterfowl,
notably Phalacrocorax carbo (maximum count 1,668), herons and egrets (8 species, maximum 616),
ducks (19 species, maximum 29,466), shorebirds (34 species, maximum 10,167) and gulls and terns
(10 species, maximum 3,772). The concentrations of shorebirds are amongst the highest found in
Japan, and in late April in recent years, the site has held 10-15% of the Pluvialis squatarola, Limosa
lapponica, Calidris ruficollis and C. alpina recorded in Japan at that time (based on censuses at over
500 localities).
Nabeta Reclamation Area is a breeding area for Circus aeruginosus, a staging area for migratory
shorebirds, and a wintering area for ducks, notably Anas formosa. Apparently several thousand A.
formosa once wintered in this area, but numbers have decreased greatly in recent years.
Special floral values: None known.
Research and facilities: Detailed studies have been carried out on the birds of the area, and regular
censuses have been made. Observation facilities have been provided by Nagoya City Government at
the Shonai River, and an observation centre has been established by Aichi Prefecture Government at
Nabeta Bird Park.
References: Aichi Society for the Study of Bird Protection (1980); Anon (1977); Wild Bird Society
of Japan (1982-85).
Criteria for inclusion: 3a, 3c.
Source: Atsuo Tsuji (Nagoya Council for the Conservation of Tidal Flats) and IWRB Japan
Committee.

Wetland name: The Confluence of the Kiso Rivers
Country: Japan
Coordinates: 35°05'-35°15'N, 136°40'E;
Location: 20 km west of Nagoya, on the boundaries of Gifu, Aichi and Mie Prefectures, Honshu.
Area: Approximately 13 km of rivers.
Altitude: 0-3m.
Biogeographical Province: 2.2.2.
Wetland type: 11, 13 & 18.
Description of site: A network of river channels, streams, riverine marshes and marshy grassland
extending from the confluence of two large rivers in the north downstream for about 13 km to their
confluence with a third river in the south. For about 10 km of this stretch, the main river is split into
two parallel channels with fringing riverine marshes. There are extensive marshy pastures between
and on either side of the river channels, and large areas of rice paddies with scattered dwellings
along both sides of the wetland. A road bridge crosses the rivers upstream of the marshes, and the
rivers eventually flow into Ise Bay, a further 13 km to the south.
Climatic conditions: Temperate climate with an average annual rainfall of 1,858 mm and a mean
annual temperature of I 5.2°C (minimum -6.9°C).
Principal vegetation:The dominant vegetation throughout the wetland is reed-bedsof Phragmites
communis.
Land tenure: Mainly state owned.
Conservation measures taken: None.
Land use: Grazing of domestic livestock in the marshes; rice cultivation and housing estates in the
surrounding areas.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: An extremely important wintering area for Anatidae. Over 7,900 ducks were recorded during
the annual mid-winter census of 1982, including:
2,490 Anas platyrhynchos
2,250 A. acuta
1,610 A. crecca
1,140 A. poecilorhyncha
190 A. formosa
140 Aythya fuligula
The numbers do, however, vary from season to season, and many
more ducks are
known tovisit the area at times. Other common wintering species include Phalacrocorax carbo,
Ardea cinerea and Larus ridibundus. The marshes support a breeding population of Acrocephalus
(arundinaceus) orientalis, and the buntings Emberiza rustica and E. schoeniclus occur in winter.
Many species of raptors have been recorded; Haliaeetus albicilla, Circus cyaneus, C.aeruginosus,
Accipiter gentilis and Falco peregrinus are regular, and Haliaeetus pelagicus and Buteo lagopus
have occurred.
Special floral values: No information.
Research and facilities: Regular waterfowl censuses are carried out in winter.
References: Wild Bird Society of Japan (1982-85, 1982-86 & 1984).
Criteria for inclusion: 1b, 2a, 3b.
Source: IWRB Japan Committee.

Wetland name: Lake Biwa
Country: Japan
Coordinates: 35°15'N, 135°05'E;
Location:otsu, Hikone, Kusatsu and Omihachiman City, Shiga
Prefecture, 60km northeast of Osaka, Honshu.
Area: 67,380ha.
Altitude: 86m.
Biogeographical Province: 2.2.2.
Wetland type: 14.
Description of site: A large freshwater lake and associated marshes, the largest freshwater lake in
Japan and one of the few lakes of preglacial origin. It lies in the centre of a large basin and was
formed by upwarping around the perimeter. Most of the lake is oligotrophic, but the southern (lower)
basin is eutrophic. The lake has two islands, one in the north and a second near the southeast shore,
and there are extensive marshes along the eastern shore. The lake is fed by some 120 rivers and
streams, and drains southwest via a large river into Osaka Bay.
Most of the basin is now cultivated, particularly to the east of the lake; there are large urban areas in
the south, and scattered towns and villages elsewhere except in the mountainous regions to the north
and along parts of the western shore. Tourist resorts and recreation facilities are dotted along the
shoreline. The average depth of the lake is 41.2m, the maximum depth 103.6m, the salinity 0.0084
p.p.t., and the pH 7.0-8.5.
Climatic conditions: Temperate climate with an average annual rainfall of 1,834 mm and a mean
annual temperature of 15.0°C.
Principal vegetation: The dominant lake and marsh vegetation includes Phragmites communis,
Zizania tatifolia, Typha latifolia, Hydrilla varticillata, Ceratophyllum demersum, Eichhornia
crassipes, Trapa natans and Nymphoides peltata.
Land tenure: State owned.
Conservation measures taken: The lake has been designated as a Park by the State, but is not a
National Park in its strict sense. It has also been declared a Prefecture Wildlife Protection Area
(69,546 ha) for the period November 1981 to October 1991.
Land use: Commercial fishing, fish culture, water supply for irrigation, and outdoor recreation
including sport fishing, motor-boating, pleasure cruising and bathing. Agriculture, private housing
and tourism in surrounding areas.
Disturbances and threats: Intensive exploitation of the resources of the lake and surrounding areas,
and pollution from domestic sewage and general rubbish, have seriously affected water quality and
the fishery resource. The problem is particularly serious in the southern basin where eutrophication is
taking place. "Red tides" have occurred in recent years.
Economic and social values: The lake supports an important commercial fishery and is extremely
popular for outdoor recreation.
Fauna: An extremely important breeding and wintering area for a wide variety of resident and
migratory waterfowl. Tachybaptus ruficollis is a common resident, and there is a breeding colony of
Phalacrocorax carbo on the island near the north end of the lake. Acrocephalus (arundinaceus)
orientalis breeds in the marshes, and there are recent reports of breeding Botaurus stellaris and
Circus aeruginosus. Large numbers of waterfowl winter at the lake; in the winter of 1971/1972,
60,000-70,000 birds were present, including about 1,750 Tachybaptus ruficollis, 45,000 ducks and
65 Anser fabalis. In 1986, 142 Cygnus columbianus, 260 Anser fabalis and large numbers of Fulica
atra were recorded during the annual mid-winter census. A large number of Larus ridibundus also
overwinter in the region. Fifty-two species of fish including many endemic species and subspecies
have been recorded inthe lake. These include Salmo masou macrostomus, S. myhiss irideus,
Plecoglassus altivelis, Parasilurus asotus, Anguilla japonica, Chaenogolius urotaenia isaza, C.

urotaenia urotaenia and Carassius spp. Other interesting fauna includes Sinotaia histrica,
Semisulcospira liberttina, and a number of endemic invertebrates.
Special floral values: Several species of plants are endemic to the lake.
Research and facilities: A great deal of limnological work has been carried out at the lake, and the
fauna and flora, including the plankton, have been well documented.
References: Environment Agency (1972-1984); Japanese Association for the Preservation of Birds
(1980); Luther & Rzoska (1971); Wild Bird Society of Japan (1982-85, 1982-86 & 1984).
Criteria for inclusion: 1a, 2b, 2d, 3a.
Source: IWRB Japan Committee.

Wetland name: Lake Shinji and Lake Nakaumi
Country: Japan
Coordinates: Lake Shinji 35°26'N, l32°52'E; Lake Nakaumi 35°28'N, l33°ll'E; Matsue,
Location:Sakaiminato, Yonago and Yasugi Cities, Shimane Prefecture, west and east of Matsue City
respectively, Honshu.
Area: Lake Shinji 7,889 ha; Lake Nakanoumi 9,926 ha.
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 08.
Description of site: Two large brackish lakes situated some seven km apart and almost completely
surrounded by concrete banks especially in the urban area between the two lakes. There are patches
of marshes scattered along the concrete banks. A channel flows through Lake Shinji into Lake
Nakaumi and from there into the sea. Lake Nakaumi has two islands, and iseffectively divided into
two parts by a road built on a causeway which crosses the lake via the two islands. Shinji is fed by
35 small rivers and streams, and Nakaumi by 37; the latter drains northeast via a short channel (five
km) into the Sea of Japan. Lake Shinji has an average depth of 4.2m (maximum 5.7m), a salinity of
2.7 p.p.t. and a pH of 8.6; Lake Nakaumi has an average depth of six metres (maximum nine metres),
a salinity of 11.0 p.p.t. and a pH of 8.4.
Climatic conditions: Temperate climate with an average annual rainfall of 1,993 mm and a mean
annual temperature of 14.9CC (average minimum -8.7°C).
Principal vegetation: The dominant aquatic vegetation is Phragmites communis, Zizania latifolia,
Typha angustata and Potamogeton malaianus.
Land tenure: Mainly state owned.
Conservation measures taken: A Prefecture Wildlife Protection Area of 8,800 ha has been
established at Lake Shinji for the period November 1982 to October 1992, and a National Wildlife
Protection Area has been established at Lake Nakaumi for the period November 1984 to October
1994.
Land use: Commercial fishing, aquaculture, sport fishing and other outdoor recreation at the lakes;
agriculture, tourism and urban and residential development in surrounding areas.
Disturbances and threats: There is a considerable amount of water pollution from domestic
sewage. There are plans to change both lakes from brackish water to fresh water, and to reclaim
some parts of the wetlands for development.
Economic and social values: The lakes support a commercial fishery and provide many
opportunities for outdoor recreation.
Fauna: One of the most important wintering areas for migratory waterfowl in western Honshu. Over
56,000 waterfowl were recorded on Lake Nakaumi during the annual mid-winter census of 1986,
including:

160 Cygnus columbianus
15,520 Aythya fuligula
7,720 A. ferina
4,100 A. mania
800 Anas poecilorhyncha
Only half of the area was counted and it can be assumed that many more waterfowl overwinter at
these lakes. In 1981, 626 Cygnus columbianus were recorded in the area. Many species of raptors
have been observed including Haliaeetus albicilla, Buteo hemilasius, B. lagopus, Circus cyaneus, C.
aeruginosus and Falco peregrinus. Eighty-one species of fishes are known to occur in Lake
Nakaumi, and 23 in Lake Shinji. These include Cyprinus carpio, Carassius sp and Saianx microdon.
The rich invertebrate fauna includes a wide variety of crabs, shrimps, shellfish and aquatic insects.
Special floral values: No information.
Research and facilities: The avifauna of the lakes has been well documented, and mid-winter
waterfowl censuses are carried out annually.
References: Environment Agency (1972-1984); Shimane (1974); Wild Bird Society of Japan
(1982-85, 1982-86 & 1984).
Criteria for inclusion: 3a, 3c.
Source: IWRB Japan Committee.
Wetland name: Ajisu Reclamation Area
Country: Japan
Coordinates: 34°00'N, l3l°22'E;
Location:Ajisu-Machi,Yoshigi-Gun,Yamaguchi
Prefecture,40 km east of Shimonoseki, Honshu.
Area: 286 ha.
Altitude: Sea level.
Biogeographical Province:2.2.2.
Wetland type: 02, 06, 18 & 19.
Description of site: An area of marshy grassland between two small estuaries, and the intertidal
mudflats of the estuaries and the adjacent coast. In 1964, the marshes between the two estuaries were
reclaimed for agricultural purposes, but the land has never been cultivated because the drainage
scheme resulted in a shortage of water. Land on the hillsides beyond the wetland is cultivated for
rice. The maximum tidal variation in the estuaries is 3m.
Climatic conditions: Temperate climate with an average annual rainfall of 2,000 mm and a mean
annual temperature of 15.3°C (minimum -11.3°C).
Principal vegetation: Marshy grassland between the estuaries; rice paddies on the adjacent hills.
Land tenure: Owned by Yamaguchi Prefecture.
Conservation measures taken: None.
Land use: The harvesting of shellfish, sport fishing and bird-watching at the wetland; cultivation of
rice and other crops in adjacent areas.
Possible changes in land use: There are plans to contruct factories and leisure facilities in the area.
Disturbances and threats: The proposed industrial and recreational development would result in a
loss of wetland habitat.
Economic and social values: No information.
Fauna: The reclaimed land, tidal mudflats and neighbouring coastal areas constitute an extremely
important staging and wintering area for a wide variety of migratory waterfowl, particularly ducks
and shorebirds. Fifty-three species of waterfowl have been recorded including 11 species of Anatidae
and 28 species of shorebirds. The Anatidae include Cygnus columbianus, Anas falcata, Mergus
serrator, and the shorebirds, Glareola maldivarum, Tringa erythropus and Eurynorhynchus
pygmeus. Other interesting species recorded in the area include Podiceps nigricollis, Botaurus

stellaris, Ixobrychus sinensis, Pandion haliaetus, Buteo hemilasius, Circus cyaneus, Falco
peregrinus, Grus monacha, Lanius sphenocercus and Remiz pendulinus.
Special floral values: No information.
Research and facilities: Bird censuses have been carried out. References: Wild Bird Society of
Japan (1982-85 & 1982-86). Criteria for inclusion: 3a.
Source: IWRB Japan Committee.
Wetland name: The Estuary of the Yoshino River
Country: Japan
Coordinates: 34°05'N, l34°36'E;
Location:north of Tokushima City, Tokushima Prefecture, Shikoku.
Area: c.500 ha (4 km long and 1.0-1.36 km wide).
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 02, 06 & 08.
Description of site: The estuarine system of the Yoshino River, with extensive intertidal mudflats,
sand banks and brackish marshes along a 4 km stretch upstream from the river mouth. In the north,
the riverbanks have been concreted over, and there is a road bridge over the river. In the south, the
riverbanks abutt on arable land, rice fields, marshes and a golf course. There is heavy traffic of
fishing boats near the mouth of the river.
Climatic conditions: Warm humid temperate climate.
Principal vegetation: The dominant marsh vegetation is Phragmites communis.
Land tenure: Mainly state owned.
Conservation measures taken: A Prefecture Wildlife Protection Area of 500 ha has been
established for the period November 1985 to October 1995.
Land use: There is a fishing port on the estuary, and local people harvest shellfish at low tide.
Residential areas, cultivation of rice and other crops, and a golf course in adjacent areas.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The estuarine mudflats are an extremely important staging and wintering area for migratory
shorebirds and ducks, and the sand banks provide nesting habitat for Charadrius alexandrinus and
Sterna albifrons. Twenty-four species of shorebirds were recorded during an autumn census in 1984,
including 50 Charadrius alexandrinus and 35 C. mongolus; 14 species were recorded during the
annual spring count in 1985, including 640 Calidris alpina, 51 Numenius phaeopus and 36 Pluvialis
squatarola. A variety of rare and unusual species have been observed including Haematopus
ostralegus, Tringa guttifer and Eurynorhynchus pygmeus. Over 4,500 ducks were present during the
annual mid-winter count of 1986, including 2,760 Anas Penelope, 340 A. platyrhynchos and 230 A.
poecilorhyncha. Other unusual visitors have included Egretta eulophotes, Branta bernicla and
Chlidonias leucoptera. The marshes
support large breeding populations of Acrocephalus (arundinaceus) orientalis and Cisticolajuncidis.
Special floral values: No information.
Research and facilities: The avifauna has been well documented, and regular waterfowl censuses
have been carried out.
References: Wild Bird Society of Japan (1982-85, 1982-86 & 1984). Criteria for inclusion: 1b. 3a.
Source: IWRB Japan Committee.
Wetland name: The Estuary of the Zuibaiji River and Hakata Bay
Country: Japan
Coordinates: 33°36'N, 130°l5'E;
Location:Nishi-Ku, 15 km west of Fukuoka City, Fukuoka Prefecture, Kyushu.

Area:Zuibaiji Estuary c.l20 ha.
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 01, 02, 06 & 08.
Description of site: The estuarine system of the Zuibaiji River at the west side of Hakata Bay, with
extensive mudflats in a tidal lagoon near the narrow river mouth. The estuary is surrounded by
concrete banks, but there are some brackish marshes upstream along the river. The land adjacent to
the estuary is a mainly rice paddy with several small ponds, and there are residential areas near the
river mouth. The maximum tidal rise and fall is two metres. There are other important wetlands in
the Hakata Bay area, such as Wajiro and the Muromi River Estuary.
Climatic conditions: Warm temperate climate with an average annual rainfall of 1,694 mm and a
mean annual temperature of 16.3°C.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: The estuary is included in a Prefecture Wildlife Protection Area of
26,708 ha, which was established in November 1986 as a waterfowl reserve and will be in force until
November 1996.
Land use: The cultivation of rice and lotus blossoms; residential areas nearby.
Disturbances and threats: There is a plan to reclaim some land in the eastern part of Hakata Bay.
Economic and social values: A popular area for bird-watching.
Fauna: Situated near the northern tip of Kyushu, the tidal mudflats provide an extremely important
resting and feeding area for migratory waterfowl, particularly shorebirds, arriving from the Asian
mainland. Hakata Bay is also one of the few areas with good tidal mudflats on the coast of the Sea of
Japan. Shorebirds observed during the 1984 annual autumn count included:
42 Charadrius alexandrinus
58 Tringa glareola
20 Xenus cinereus
26 Calidris ruficollis
In spring 1985, the count included 86 Tringa glareola, 97 Phalaropus lobatus and 429
Calidrisalpina. Some 200 species of birds have been recorded in the area, including many which are
rare or unusual in Japan such as Egretta eulophotes, Ardea purpurea, Ciconia nigra, Platalea minor,
Threskiornis melanocephalus, Tadorna tadorna, T. ferruginea, Haliaeetus albicilla, Grus monacha,
Amaurornis phoenicurus, Gallicrex cinerea, Larus saundersi, Chlidonias hybrida and Emberiza
pallasi.
Special floral values: No information.
Research and facilities: The avifauna has been well documented and regular waterfowl censuses
have been carried out.
References: Anon (1979); Environment Agency (1972-1984); Shiraishi et al. (1985); Wild Bird
Society of Japan (1982-85, 1982-86 & 1984).
Criteria for inclusion: 1b, 2b, 2c, 3b.
Source: IWRB Japan Committee.
Wetland name: Ariake Bay
Country: Japan
Coordinates: 33°00'N, 130°15'E;
Location: 50 km south of Nagasaki, Fukuoka, Kumamoto Prefecture,Kyushu.

Area: 180,000 ha (maximum of 30,800 ha of tidal mudflats).

Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 01, 02, 06 & 08.
Description of site: A large shallow sea bay with many estuaries and the largest area of intertidal
mudflats in Japan. The mudflats extend in fingers for up to 7 km out from the estuaries of the many
rivers entering the bay. The total area of mudflats continues to decrease as more and more land is
retained within concrete banks and reclaimed for agriculture. There are still some patches of natural
salt marsh on the shore of the bay, but now also many residential areas, particularly near the
estuaries. The average depth of water in the bay is 20m (maximum of 130m), and the maximum tidal
variation is 5-7m.
Climatic conditions: Warm temperate climate with an average annual rainfall of 1,932 mm, a mean
annual temperature of 15.9°C, and an average minimum temperature of 10.9°C.
Principal vegetation: The dominant marsh vegetation is reed-beds of Phragmites communis.
Land tenure: The sea areas and intertidal mudflats are state owned; reclaimed land is mainly under
private ownership.
Conservation measures taken: None.
Conservation measures proposed: There is a proposal to establish a National Wildlife Protection
Area as a reserve for migratory waterfowl.
Land use: Commercial fishing in the bay; agriculture and residential areas on adjacent land.
Disturbances and threats: The construction of reservoirs and constant reclamation of coastal
marshes and inshore mudflats for agricultural land not only reduces the extent of feeding habitat for
waterfowl but also seriously reduces the areas above high water mark suitable as high tide roosts for
shorebirds.
Economic and social values: The bay supports an important commercial fishery.
Fauna: The bay and its intertidal mudflats are so extensive that it has not been possible to carry out
censuses of waterfowl over the whole area. However, censuses at the readily accessible sites have
demonstrated the extreme importance of the area as a resting and feeding site for migratory
shorebirds, and as a wintering area for ducks. Shorebird numbers are at their highest from August to
October and in April and May. Counts made at a high tide roost on reclaimed land at Kokuzo in the
north, at the height of the migration season, have included:
over 310 Limosa limosa
1,160 L. lapponica
740 Numenius phaeopus
5,130 Calidris tenuirostris
4,020 C. alpina
Counts at a roost on reclaimed land at Yamato in the northeast have included:
450 Limosa limosa
800 Heteroscelus brevipes
700 Xenus cinereus
3,000 Calidris tenuirostris
No less than 54 species of shorebirds (eight Charadriidae and 46 Scolopacidae) have been observed
on reclaimed land at Yokoshima in the east. The 1986 annual mid-winter count of Anatidae on
reclaimed land at Kokuzo included 1,865 Anas Penelope and 463 A. crecca. In view of the very
limited coverage of the counts, the actual numbers of waterfowl present must be substantially higher.
Interesting wintering species include Tadorna tadorna, Larus saundersi and a few L. ichthyaetus.
Other unusual species recorded in the area include Ardea purpurea, Ciconia (ciconia) boyciana,
Platalea leucorodia, P. minor and Threskiornis melanocephalus.
There are many indigenous species of fish, including Boleophathalmus pectinirostris,
Odontamblyops rubicundus, Periophthalmus cantonensis, Coilia mystus, Acanthogobius hasta,

Trachidermus fasciatus and Areliscus joyneri. The very rich invertebrate fauna includes many
indigenous species of shrimps and crabs.
Special floral values: No information.
Research and facilities: The avifauna has been well documented and regular waterfowl censuses
have been carried out.
References: Environment Agency (1972-1984); Hayashi & Kawaji (1976); Wild Bird Society of
Japan (1982-85, 1982-86 & 1984).
Criteria for inclusion: 1b, 2a, 2c, 3a, 3c.
Source: IWRB Japan Committee.
Wetland name: Izumi
Country: Japan
Coordinates: 32°05'N, 130°20'E;
Location:near Noda-Machi and Takaono-Machi, west of Izumi City, 60 km NNW of Kagoshima,
Kagoshima Prefecture, Kyushu.
Area: 210 ha.
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 06, 08, 11, 15, 17 & 19.
Description of site: A large area of rice paddies, bean fields and grassland with scattered farms on
reclaimed land in the estuaries of three rivers, the Takaono, Noda and Eguchi. Izumi City lies to the
east, and there are hill ranges to the south. The reclaimed area is divided into an eastern and a
western section by the Noda River. The eastern section at Arasaki is intensively cultivated and has
several ponds surrounded by small reed-beds. A road runs along the coast to the north and along the
Noda River. There are intertidal mudflats and brackish marshes in the estuaries.
Climatic conditions: Warm temperate climate with an average annual rainfall of 1,785 mm and a
mean annual temperature of 16.7°C. The winters are mild (mean temperature from November to
February 8.90C) and rather dry (average rainfall 272 mm).
Principal vegetation: Rice fields, bean fields, grassland and some reed-beds.
Land tenure: Izumi City owns 1.5 ha of land; the remainder is privately owned.
Conservation measures taken: The wetland is included within a Prefecture Special Wildlife
Protection Area of 842 ha, created for the period November 1984 to October 1987 to protect the
wintering habitat of Grus monacha and G. vipio. The area is also included within a Special Natural
Monument of 245 ha. Approximately 50 ha of rice paddies are leased each winter by the Agency of
Cultural Affairs to provide a secure roosting area for the cranes. Artificial feeding stations were
established in 1962/63 with the support of Izumi City and Takaono and Noda Towns, and in recent
years over 50,000 kg of food, mainly wheat, has been distributed each winter. It has been estimated
that this respresents more than half of the total consumption of the cranes (Ohsako, 1987). Some
compensation has been paid to farmers for crop damage, and some soil restoration work has been
carried out.
Conservation measures proposed: A proposal has been made for the establishment of a National
Wildlife Protection Area at the site.
Land use: Crane-watching and agriculture (mainly cultivation of rice) at the wetland; agriculture
and residential housing in surrounding areas.

Disturbances and threats: An increase in traffic and general human disturbance are causing
problems for the cranes. The problem of crop damage by the cranes has been raised several times by
the local farmers, and in 1983 the farmers demanded higher rents for the winter feeding areas.
Economic and social values: The wintering population of cranes attracts large numbers of visitors
every year.
Fauna: The reclaimed land is an extremely important wintering area for the Hooded Crane Grus
monacha and White-naped Crane Grus vipio, and is the most important wintering area for the former
in the world. The total number of cranes wintering at the site has increased from less than a thousand
in the 1950s to about 2,300 in the early 1970s, 4,775 in 1979/80, and an average of 7,100 in the six
winters 1981/82 to 1986/87 (maximum 8,138 in 1983/84). The rapid increase in numbers since 1962
has been attributed to the artificial feeding. Much the most numerous species is G. monacha (average
of 5,980 in 1981/82 to 1986/87; maximum 7,036 in 1983/84), but there are also over a thousand G.
vipio (average of 1,120 in 1981/82 to 1986/87, maximum 1,448 in 1978/79). The cranes begin to
arrive in late October and reach a peak in late December. Most of the G. vipio leave in the second
half of February, and the G. monacha in early March. The Common Crane G. grus occurs almost
annually in very small numbers (maximum eight), and G. canadensis, G. japonensis, G.
leucogeranus and Anthropoides virgo have been recorded as vagrants. Ornithologists are concerned
that the population of cranes now exceeds the optimum level for the area, and are considering ways
of encouraging some of the birds to move elsewhere. The reclaimed land and tidal mudflats are also
important for other migratory waterfowl, particularly shorebirds, and several rare or unusual species
have been observed such as Threskiornis melanocephalus, Platalea minor, Tadorna ferruginea and
Calidris minuta.
Special floral values: No information.
Research and facilities: Numerous studies have been carried out on the cranes, and there have been
regular censuses since the 1920s. In recent years, the annual counts have been carried out by the
Izumi Board of Education and the Wild Bird Society of Japan. A Bird Banding Station has been
established at Izumi by the Environment Agency, and over 120 cranes were banded between 1979
and 1987.
References: Kagoshima Board of Education (1978); Kanouichi & Morioka (1976); Karpowicz
(1985); Koga (1981); Nishida (1981); Ohsako (1987); Ozaki (1987); Wild Bird Society of Japan
(1982-85, 1982-86 & 1984).
Criteria for inclusion: 2a, 3b.
Source: IWRB Japan Committee.
Wetland name: Manko Tidal Mudflat
Country: Japan
Coordinates: 26°13'N, 127°41'E;
Location: near Tomishiro Village, west of Naha City, near the
southwestern tip of Okinawa Island, Okinawa Prefecture, Ryukyu Islands.
Area: 50 ha (including 40 ha of intertidal mudflats).
Altitude: Sea level.
Biogeographical Province: 2.41.13.
Wetland type: 02 & 06.
Description of site: An area of estuarine intertidal mudflats, about I km upstream from the coast, at
the confluence of two rivers which flow through an urban area. The mudflat is surrounded by a
concrete bank with a road on top, except in the south where a public garden adjoins the mudflat and
some vegetation remains along the river bank. The maximum tidal variation is 2m, and only a
narrow river channel remains at low tide.
Climatic conditions: Humid subtropical climate with an average annual rainfall of 2,203 mm and a
mean annual temperature of 22.1°C.

Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: The wetland was included in a National Wildlife Protection Area of
250 ha established for a ten year period from November 1987 to October 1997.
Land use: None at the wetland; residential areas, a public garden and the ruins of a castle in
surrounding areas.
Possible changes in land use: There is a proposal to construct a road by-pass and bridge through the
wetland.
Disturbances and threats: Road construction would affect some of the wetland habitat and cause a
considerable amount of disturbance.
Economic and social values: No information.
Fauna: Located on Okinawa Island in the Ryukyu chain, Manko Mudflat is of great importance as a
staging and wintering area for migratory waterfowl, particularly shorebirds. During the 1986 annual
mid-winter count, 17 species of shorebirds were recorded including:
331 Pluvialis dominica
93 P. squatarola
123 Charadrius alexandrinus
191 C. mongolus
47 Numenius arquata
48 Tringa nebularia
502 Calidris ruficollis
810 C. alpina
Many more shorebirds occur during the peak of the migration seasons. Other waterfowl recorded
during the 1986 mid-winter count included:
21 Egretta alba
55 Ardea cinerea
2 Ciconia (ciconia) boyciana
253 Anas crecca
46 Larus ridibundus
and smaller numbers of three other Anas species, and seven Larus saundersi and Chlidonias hybrida.
A variety of rare or unusual species have been recorded such as Ardea purpurea, Platalea
leucorodia, P. minor and Recurvirostra avosetta.
Special floral values: No information.
Research and facilities: The avifauna has been well documented, and several waterfowl censuses
have been carried out.
References: Environment Agency (1972-1984); Wild Bird Society of Japan (1982-85, 1982-86 &
1984); Yonashiro (1974).
Criteria for inclusion: lb. 2a, 2c, 3b.
Source: IWRB Japan Committee.
Wetland name: Ampal Estuary and Mangroves
Country: Japan
Coordinates: 24°23'N, 124°9'E;
Location: near Nagura, northwest of Ishigaki City, on the west coast of Ishigaki Island, Okinawa
Prefecture, Ryukyu Islands.
Area: c.250 ha.
Altitude: 0-l0m.
Biogeographical Province: 2.4 1.13.
Wetland type: 02, 06 & 07.

Description of site: A small estuarine system with mangrove forests, intertidal mudflats and
associated brackish marshes on the west coast of Ishigaki Island, near the western end of the Ryukyu
archipelago. There is a narrow strip of alluvial land at the mouth of the estuary, and there are two
road bridges over the river. There are fern marshes along the river, and rice paddies behind the
mangrove forest. The maximum tidal variation is about two metres.
Climatic conditions: Humid subtropical climate with an average annual rainfall of 2,195 mm, a
mean annual temperature of 23.6°C, and an average minimum temperature of 5.9°C.
Principal vegetation: Mangrove forest with Bruguiera conjugata and Rhizophora mucronata.
Land tenure: Mainly state owned.
Conservation measures taken: The wetland is included within a Prefecture Wildlife Protection
Area of 1,058 ha, established as a reserve for migratory birds for a ten-year period from November
1985 to November 1995.
Land use: Gathering of shells at low tide (for recreation); cultivation of rice and other agriculture in
surrounding areas.
Disturbances and threats: Construction of drainage ditches. Economic and social values: No
information.
Fauna: Situated on a small offshore island on a major migratory route, the wetland provides an
extremely important staging area for a wide variety of migratory waterfowl such as herons, ibises,
rails and shorebirds. It is also a wintering area for Bubulcus ibis, Egretta garzetta and several species
of shorebirds, notably Numenius phaeopus and Tringa totanus. Large numbers of wagtails, mainly
Motacilla flava, use the mangroves for roosting. Resident species include Ixobrychus cinnamomeus,
Amaurornis phoenicurus and Gallicrex cinerea. Many rare or unusual species have been observed
including Botaurus stellaris, Ardea purpurea, Ciconia (ciconia) boyciana, Threskiornis
melanocephalus and Halcyon chloris.The rich invertebrate fauna includes numerous fiddler crabs
Uca lactea lactea, U. vacans vacans and U. chlorophthalma crassipes.
Special floral values: One of the largest stands of mangrove forest in Japan.
Research and facilities: Regular waterfowl censuses have been carried out, and the avifauna has
been well documented.
References: Shimabukuro (1980); Wild Bird Society of Japan (1982-85, 1982-86 & 1984).
Criteria for inclusion: 1b, 2b, 2c, 3b.
Source: IWRB Japan Committee.
Wetland name: Sarufutsu Marsh and Poronuma Pond
Country: Japan
Coordinates: 45°l6'N, 142°12'E;
Location: Sarufutsu-mura, Soya-gun, 40 km ESE of Wakkana,
Hokkaido.
Area: 190 ha.
Altitude: Less than 5m.
Biogeographical Province: 2.14.5.
Wetland type: 14.
Description of site:A small freshwater lake and associated marshes on the coastal plain near the
northern tip of Hokkaido.
Conservation measures taken:A Prefecture Wildlife Protection Area (190 ha) from March 1988 to
1998.
Fauna: A very important breeding and staging area for migratory waterfowl.
Source: IWRB Japan Committee.
Wetland name: Lake Komuke
Country: Japan

Coordinates: 44°16'N, 143°29'E;
Location:15 km southeast of Monbetsu City, Hokkaido.
Area: c.1, 400 ha.
Altitude: Sea level.
Biogeographical Province: 2.14.5.
Wetland type: 08.
Description of site: A coastal lagoon and marshes on the north coast of Hokkaido.
Conservation measures taken: None.
Fauna: A very important breeding and staging area for migratory waterfowl.
Source: IWRB Japan Committee.
Wetland name: Lake Tofutsu
Country: Japan
Coordinates: 43°56'N, 144°25'E;
Location: Abashiri City and Koshimizu-cho, Shari-gun, 105 km north of Kushiro, Hokkaido.
Area: 2,051 ha.
Altitude: Sea level.
Biogeographical Province: 2.14.5.
Wetland type: 14.
Description of site: A freshwater lake of 900 ha and associated marshes on the coastal plain of
northeastern Hokkaido. A main highway and railroad pass close to the lake on the seaward side. The
lake freezes over in winter.
Conservation measures taken: First designated as a Wildlife Protection Area in 1963. A Prefecture
Wildlife Protection Area of 2,051 ha was established in October 1982 for twenty years; this includes
a Special Reserve of 900 ha established in March 1983 and also in force until 2002.
Fauna: A very important staging area for migratory waterfowl, particularly swans, and a breeding
area for many species. Up to 4,000 Cygnus cygnus and a small number of C. columbianus stop over
at the lake from late October to mid December and again in April. In recent years, some 40-100 C.
cygnus have overwintered along nearby rivers and streams with open water. One pair of Grus
japonensis occurs in the marshes.
Research and facilities: Some research has been carried out on the swans.
References: Tamada (1981).
Source: IWRB Japan Committee.
Wetland name: Notsuke Peninsula and Odaito Bay
Country: Japan
Coordinates: 43°35'N, l45°l8'E;
Location:Bekkai-cho, Notsuke-gun, 95 km northeast of Kushiro,
Hokkaido.
Area: c.8, 500 ha.
Altitude: 0-5m.
Biogeographical Province: 2.14.5.
Wetland type: 01, 03, 05, 06 & 08.
Description of site: A shallow sea bay with associated coastal marshes and several low-lying
islands, almost enclosed by a crescent-shaped sandy peninsula; on the east coast of Hokkaido.
Conservation measures taken: None.
Fauna: A very important breeding area for Grus japonensis (5 pairs) and Tringa totanus, and a
wintering area for Cygnus cygnus and auks (Alcidae).
Source: IWRB Japan Committee.

Wetland name: Kiritappu Marsh
Country: Japan
Coordinates: 43°05'N, 145°06'E;
Location:Hamanaka-cho, Akkeshi-gun, 55 km east of Kushiro, Hokkaido.
Area: Several hundred ha.
Altitude: Sea level.
Biogeographical Province: 2.14.5.
Wetland type: 01, 03 & 08.
Description of site: An area of coastal marshes around a shallow sea bay with several low-lying
offshore islands.
Conservation measures taken: A temporary Shooting Preserve.
Fauna: A very important breeding area for Grus japonensis and a staging area for migratory
shorebirds.
Source: IWRB Japan Committee.
Wetland name: Yudo and Chobushi Lakes
Country: Japan
Coordinates: 42°38'N, 143°34'E;
Location:Toyokoro-cho, Nakagawa-gun, 80 km southwest of Kushiro, Hokkaido.
Area: 4,122 ha (Yudo 3,855 ha, Chobushi 267 ha).
Altitude: 0-5m.
Biogeographical Province: 2.14.5.
Wetland type: 14.
Description of site: A group of small freshwater lakes and associated marshes on the southeast coast
of Hokkaido.
Conservation measures taken: Prefecture Wildlife Protection Areas have been established at Yudo
(3,855 ha) from October 1972 to 1992, and at Chobushi (267 ha) from October 1986 to September
2006.
Fauna: A very important staging area for migratory waterfowl, and a breeding area for Grus
japonensis (3 pairs).
Source: IWRB Japan Committee.
Wetland name: Hachirogata Reclamation Area
Country: Japan
Coordinates: 40°00'N, 140°00'E;
Location: Ogata-mura, Minamiakita-gun, 35 km NNW of Akita, Akita Prefecture, Honshu.
Area: 135 ha.
Altitude: Sea level.
Biogeographical Province: 2.15.5.
Wetland type: 15 & 20.
Description of site: A small area of freshwater marshes in a large area of wet farmland with
numerous drainage ditches and canals, formed as a result of the reclamation of Hachirogata Lake
(17,229 ha) in the early 1960s. Extensive areas of marshes appeared as the lake was being drained,
but these have since been converted to agricultural land.
Principal vegetation: Marshes with Phragmites communis, Mischanthus sinensis,

Imperatacylindrica and Scirpus triqueter; agricultural land, mainly rice paddies, in surrounding areas.
Conservation measures taken: A National Wildlife Protection Area of 135 ha, including a Special
Reserve of 48 ha, was established in March 1977 and will be in force until 1996.
Fauna: An important breeding area for the very local Japanese Marsh Warbler Megalurus pryeri (53
singing birds in 1973), and a very important staging and wintering area for geese. During the
mid-1970s, up to 4,000 Anser albifrons and 1,000 A. fabalis visited the area on migration, and
Branta canadensis has been recorded.
Research and facilities: Regular waterfowl censuses have been carried out, and some studies were
made on the Megalurus pryeri population in the mid 1970s.
References: Nishide (1975); Stoutjesdijk (1982); Yokota et al. (1976).
Source: IWRB Japan Committee.
Wetland name: Omono River at Jumonji-cho
Country: Japan
Coordinates: 39°l0'N, 140°32'E;
Location: Jumonji-cho, Hiraka-gun, 65 km southeast of Akta, AkfaPrefecture, Honshu.
Area: 151 ha.
Altitude: 65m.
Biogeographical Province: 2.15.5.
Wetland type: 13.
Description of site: Riverine marshes and meadows along the middle reaches of the Omono River in
north-central Honshu. Conservation measures taken: A Prefecture Wildlife Protection Area (151 ha)
from November 1982 to October 1992.
Fauna: A very important staging area for migratory swans and ducks.
Source: IWRB Japan Committee.
Wetland name: Estuary of the Mogami River
Country: Japan
Coordinates: 38°53'N, 139°52'E;
Location:south of Sakata City, 90 km SSW of Akita, Yamagata
Prefecture, Honshu.
Area: 1,732ha.
Altitude: Sea level.
Biogeographical Province: 2.15.5.
Wetland type: 02, 05, 06 & 08.
Description of site: The estuarine marshes of the Mogami River, a small river rising in the highlands
of northern Honshu. Sandy beaches along the adjacent coast.
Conservation measures taken:
A Prefecture Wildlife Protection Area (1,732 ha) from
November 1983 to October 1993.
Fauna: A very important staging area for migratory swans and ducks.
Source: IWRB Japan Committee.
Wetland name: Keshounuma Pond
Country: Japan
Coordinates: 38°38'N, l40°58'E;

Location:north of Furukawa City, 45 km north of Sendai, Miyagi Prefecture, Honshu.

Area: 351 ha.
Altitude: c.70m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A small freshwater lake and associated marshes on the plain of the Kitakami
valley, 15 km southwest of Lake Izunuma (site 7).
Conservation measures taken: A Prefecture Wildlife Protection Area (351 ha) from November
1980 to October 1990.
Fauna: A very important wintering area for waterfowl which also use the nearby Lake Izunuma.
Source: IWRB Japan Committee.
Wetland name: Gamo Beach
Country: Japan
Coordinates: 38°15'N, 141001'E;
Location: east of Gamo-Sendai City, Miyagi Prefecture, Honshu.
Area: 7,790 ha.
Altitude: Sea level.
Biogeographical Province: 2.15.5.
Wetland type: 01 & 08.
Description of site: An area of coastal marshes and the shallow inshore waters of Sendai Bay, near
the city of Gamo-Sendai.
Conservation measures taken: A National Wildlife Protection Area (7,790 ha).
Fauna: A very important staging area for migratory shorebirds and a wintering areafor Branta
bernicla.
Source: IWRB Japan Committee.
Wetland name: Torinoumi Lagoon
Country: Japan
Coordinates: 38°02'N, 140°55'E;
Location:Watari-cho,Watari-gun, 20 km south of Sendai City, Miyagi Prefecture, Honshu.
Area: 180 ha.
Altitude: Sea level.
Biogeographical Province: 2.15.5.
Wetland type: 02 & 08.
Description of site: A small estuarine system with associated marshes on the southwest shore of
Sendai Bay.
Conservation measures taken: A Prefecture Wildlife Protection Area (180 ha) from November
1986 to October 2006.
Fauna: A very important staging area for migratory shorebirds. Source: IWRB Japan Committee.
Wetland name: Abukuma River in Fukushima City
Country: Japan
Coordinates: 37°46'N, 140°30'E;
Location: in Fukushima City, 65 km southwest of Sendai, Fuskushima Prefecture, Honshu.
Area: 768 ha.
Altitude: c.270m.
Biogeographical Province: 2.15.5.
Wetland type: 13.
Description of site: The riverine marshes of the Abukuma River c.60 km upstream from the river
mouth.

Conservation measures taken: A Prefecture Wildlife Protection Area (768 ha) from November
1970 to October 1990.
Fauna: A very important wintering area for swans and ducks.
Source: IWRB Japan Committee.
Wetland name: Lake Inawashiro
Country: Japan
Coordinates: 37°30'N, 140°05'E;
Location: Aizu-Wakamatsu and Koriyama Cities, 25 km WNW of
Koriyama, Fukushima Prefecture, Honshu.
Area: 10,933 ha.
Altitude 514m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A large freshwater lake and associated marshes on a plateau in the hills of
north-central Honshu; fed by local run-off and overflow from the Urabandai Lakes (site 81) to the
north. The lake is a caldera lake, formed during volcanic activity about one million years ago. There
is a rich growth of aquatic plants along the north shore (13 km), and sandy and pebble shores around
most of the rest of the lake. The lake drains west into the Agano-Gawa River.
Conservation measures taken: The Lake Inawashiro Wild Swan Conservation Association was
founded in 1965 to protect the wintering swans, and artificial feeding stations have beenestablished.
A Prefecture Wildlife Protection Area of 10,933 ha was established in October 1984 and will be in
force until 2004.
Fauna: A very important wintering area for wan and ducks. 400.680 Cygnus columbianusand up to
33 Cygnus cygnus overwintered on the lake in the mid 1970s.
Research and facilities: Detailed studies have been carried out on the wintering swans.
References: Ohmori (1981).
Source: IWRB Japan Committee.
Wetland name: Kujukuri Bay
Country: Japan
Coordinates: 35020'N, 140-23'E to 35°40'N, 140°30'E;
Location:Ichinomiya-cho to Asahi City, Chiba
Prefecture, 60 km east of Tokyo, Honshu.
Area: c.50 km of coastline; area of wetlands unknown.
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 01, 02 & 08.
Description of site:About 50 km of the shoreline of a large sea bay, with several small estuarine
systems, associated coastal marshes, and adjacent agricultural land.
Conservation measures taken:A Prefecture Wildlife Protection Area of 184 ha was established in
the southern part in November 1979 and will be in force until October 1989.
Fauna:A very important staging area for migratory shorebirds and an important wintering area for
ducks.
Source: IWRB Japan Committee.
Wetland name: Watarase Marshes
Country: Japan
Coordinates: 36°14'N, 139°4l'E;
Location: Fujioka-cho, Shimotsuga-gun, Tochigi Prefecture, 60 km north of Tokyo, Honshu.

Area: Several hundred ha.
Altitude: c.15m.
Biogeographical Province: 2.2.2.
Wetland type: 14.
Description of site: A group of small freshwater lakes and ponds with associated marshes on the
densely populated plains, north of Tokyo.
Conservation measures taken: None.
Fauna: A very important staging area for migratory shorebirds, and an important wintering area for
ducks except during the hunting season.
Source: IWRB Japan Committee.
Wetland name: Yamada and Nishida Ponds
Country: Japan
Coordinates: 36°05'N, 139°23'E;
Location: Namegawa-cho, Hiki-gun, Saitama Prefecture, 60 km northwest of Tokyo, Honshu.
Area: 802 ha.
Altitude: 20m.
Biogeographical Province: 2.2.2.
Wetland type: 15.
Description of site: An area of freshwater ponds and marshes in a forest park on the densely
populated plains northwest of Tokyo.
Conservation measures taken: A Prefecture Wildlife Protection Area (802 ha) from November
1979 to October 1989.
Fauna: A very important wintering area for ducks. Source: IWRB Japan Committee.
Wetland name: Shinobazu Pon
Country: Japan
Coordinates: 35°42'N, 139°47'E;
Location: Taito-ku, Tokyo Metropolitan Area, Honshu.
Area: 55 ha (including 16 ha of open water).
Altitude: c.15m.
Biogeographical Province: 2.2.2.
Wetland type: 17.
Description of site: A small artificial lake with extensive lotus beds and associated marshes in a
park in the northern part of central Tokyo City, adjacent to Ueno Water Park.
Conservation measures taken: Prefecture Wildlife Protection Area (55 ha) from March 1986 to
2006.
Fauna: A very important wintering area for ducks, including several thousand Aythya fuligula and
large numbers of Anas penelope, A. acuta and Aythya ferina. Several rare Anatidae have been
recorded including Anas americana, Aythya collaris and A. baeri. Large numbers of Phalacrocorax
carbo are resident in the area, and breed at a colony in Ueno Water Park. Other common winter
visitors include Tachybaptus ruficollis and Egretta alba.
References: Brazil (1984).
Source: IWRB Japan Committee.
Wetland name: Fukushimagata, Toyanogata, Sagata and Lake Hyoko
Country: Japan

Coordinates: 37°49'-37°54'N, 138°53'-139°15'E;
Location: near Niigata City, Niigata Prefecture, Honshu.
Area: 988 ha (Fukushimagata 163 ha, Toyanogata 264 ha, Sagata and Mitaraigata 251 ha, Lake
Hyoko 390 ha).
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 14 & 15.
Description of site: Several small freshwater lakes and ponds and their associated marshes in the
combined delta area of the Shinano-Gawa, Agano-Gawa and several smaller rivers, near Niigata
City. The wetlands include: Fukushimagata and Toyanogata lakes and marshes (37°54'N, 13915'E;
427 ha), 15 km east of Niigata; Sagata and Mitaraigata lakes and marshes (37°49'N, 138°53'E; 251
ha), 15 km southwest of Niigata; and Lake Hyoko (37°50'N, 13915'E, 310 ha), 15 km southeast of
Niigata. In a densely populated area of cultivated plains.
Conservation measures taken: Four wildlife protection areas have been established: the
Fukushimagata National Wildlife Protection Area (163 ha) effective from November 1984 to
October 1994; the Toyanogata Prefecture Wildlife Protection Area (264 ha) effective from October
1983 to November 1993; the Sagata and Mitaraigata National Wildlife Protection Area (251 ha)
effective from March 1983 to October 1990; and the Lake Hyoko Prefecture Wildlife Protection
Area (310 ha) effective from October 1979 to November 1989. Artificial feeding stations have been
established for the swans at Lake Hyoko.
Fauna: A very important wintering area for waterfowl, particularly ducks and swans. Several
hundred Cygnus cygnus spend the winter at Lake Hyoko, and several hundred Anser fahalis winter at
Fukushimagata.
Research and facilities: There is a Bird Banding Station at Fukushimagata, administered by the
Environment Agency.
References: Kakizawa (1981); Karpowicz (1985).
Source: IWRB Japan Committee.
Wetland name: Lake Kamo
Country: Japan
Coordinates: 38°04'N, 138°27'E;
Location: south of Ryotsu City, Sado Island, Niigata Prefecture.
Area: 486 ha.
Altitude: Sea level.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A freshwater lake and associated marshes at the northern end of the central plain
of Sado Island.
Conservation measures taken: A Prefecture Wildlife Protection Area (486 ha) from November
1988 to 1998. Fauna: A very important wintering area for ducks. Source: IWRB Japan Committee.
Wetland name: Nanao Bay
Country: Japan
Coordinates: 37°05'N, 137°01'E;
Location: Kashima-gun, 40 km north of Takaoka, Ishikawa Prefecture, Honshu.
Area: Area of bay c.17,500 ha; area of wetlands unknown.
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 01 & 08.

Description of site: A large shallow sea bay with associated coastal marshes on the east side of the
Nanao Peninsula.
Conservation measures taken: A small part of the area is protected in a Prefecture Wildlife
Protection Area of 170 ha, established in November 1983 and in force until October 1998.
Fauna: A very important wintering area for a wide variety of waterfowl including Cygnus
columbianus and Branta canadensis, a rare visitor to Japan.
Source: IWRB Japan Committee.
Wetland name: Takamatsu Beach
Country: Japan
Coordinates: 36°46'N, l36°42'E;
Location: Takamatsu-cho, Ishikawa Prefecture, 25 km west of Takaoka, Honshu.
Area: 585 ha.
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 02, 06 & 08.
Description of site: A small estuarine system and area of coastal marshes and intertidal mudflats
north of the town of Takamatsu.
Conservation measures taken: A Prefecture Wildlife Protection Area of 585 ha including a 10 ha
Special Reserve, established in November 1986 and in force until October 1996.
Fauna: A very important staging area for migratory shorebirds.
Source: IWRB Japan Committee.
Wetland name: Lake Kitakata
Country: Japan
Coordinates: 36°16'N, 136°14'E;
Location:Awara-cho, 20 km north of Fukui, Fukui Prefecture, Honshu.
Area: 230 ha.
Altitude: Less than 5m.
Biogeographical Province: 2.2.2.
Wetland type: 14.
Description of site: A small freshwater lake and associated marshes on the northern coastal plain of
central Honshu.
Conservation measures taken: A Prefecture Wildlife Protection Area (230 ha) from November
1980 to October 1990.
Fauna: A very important wintering area for ducks including Anas formosa, Aythya fuligula and
Mergus albellus.
Source: IWRB Japan Committee.
Wetland name: The Mikata Lakes
Country: Japan
Coordinates: 35°36'N, 135°54'E;
Location: Mikata-cho, 20 km WSW of Tsuruga, Fukui Prefecture, Honshu.
Area: 1,049 ha.
Altitude: c.l0m.
Biogeographical Province: 2.2.2.
Wetland type: 14.
Description of site:A group of small freshwater lakes and associated marshes set amidst hills on the
rugged north coast of central Honshu.

Conservation measures taken: Two Prefecture Wildlife Protection Areas have beenestablished,
Kanko (305 ha, including a Special Reserve of 290 ha) from November 1985 toOctober 2005, and
Mikatasuigetsu (744 ha) from November 1985 to October 1995.
Fauna: A very important wintering area for ducks.
Source: IWRB Japan Committee.
Wetland name: Estuary of the Tenryu River
Country: Japan
Coordinates: 34°48'N, 137°48'E;
Location:Ryuyo-cho, east of Hamamatsu City, Shizuoka Prefecture, Honshu.
Area: Unknown.
Altitude:0-5m.
Biogeographical Province: 2.2.2.
Wetland type: 02, 13 & 15.
Description of site:The estuarine and delta system of the Tenryu River on the south coast of
Honshu, with numerous river channels and canals, marshy areas and wet arable land.
Conservation measures taken:A Prefecture Wildlife Protection Area of 3,219 ha was established in
November 1980 and will be in force until October 1990.
Fauna:A very important staging area for migratory shorebirds and wintering area for ducks.
Source: IWRB Japan Committee.
Wetland name: Estuary of the Kushida River
Country: Japan
Coordinates: 34°36'N, 136°33'E;
Location: north of Matsuzaka City, 65 km SSW of Nagoya, Mie
Prefecture, Honshu.
Area: Several hundred ha.
Altitude: Sea level.
Biogeographical Province: 2.15.5.
Wetland type: 01, 02 & 08.
Description of site: The estuarine system of the Kushida River, its associated marshes and the
adjacent shallow sea bay.
Conservation measures taken: None.
Fauna: A very important staging area for migratory shorebirds.
Source: IWRB Japan Committee.
Wetland name: Ogura Reclamation Area
Country: Japan
Coordinates: 34°54'N, 135046'E;
Location: at Uji City, 10 km south of Kyoto city, Kyoto Prefecture, Honshu.
Area: Unknown.
Altitude: 20m.
Biogeographical Province: 2.15.5.
Wetland type: 15 & 20.
Description of site: An area of wet farmland with numerous drainage ditches and some freshwater
marshes, formed by the drainage of a small lake.
Conservation measures taken: Shooting is prohibited.
Fauna: A very important inland staging area for migratory shorebirds.
Source: IWRB Japan Committee.

Wetland name: Zugaike Pond
Country: Japan
Coordinates: 34°47'N, 135°24'E;
Location: at Itami City, Hyogo Prefecture, north of Kobe-Osaka, Honshu.
Area: Unknown.
Altitude: Less than 50m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A small feshwater lake with associated marshes on the northern edge of the
Kobe-Osaka urban area.
Conservation measures taken: None.
Fauna: A very important wintering area for ducks.
Source: IWRB Japan Committee.
Wetland name: Kinkai Marshes
Country: Japan
Coordinates: 34°38'N, 134°10'E;
Location: at Ushimado City, Oku-gun, Okayama Prefecture, 25 km east of Okayama, Honshu.
Area: Unknown.
Altitude: Sea level.
Biogeographical Province: 2.15.5.
Wetland type: 06 & 08.
Description of site: An area of coastal marshes and tidal mudflats on the north shore of the
Seto-Naikai Straits.
Conservation measures taken: None.
Fauna: A very important staging area for migratory shorebirds.
Source: IWRB Japan Committee.
Wetland name: Lake Kojima and Abe Pond
Country: Japan
Coordinates: 34°34'N, 133°56'E;
Location: 10 km south of Okayama City, Okayama Prefecture, Honshu.
Area: 1,000 ha.
Altitude: 0.5-0.8m.
Biogeographical Province: 2.2.2.
Wetland type: 15 & 17.
Description of site: A man-made lake formed by the damming of small estuaries and Kojima Bay in
the early 1960s, and a small freshwater pond and associated marshes. The lake is eutrophic, with an
average depth of 1.63m and maximum depth of 8m.
Climatic conditions: Temperate climate with an average annual rainfall of about 1,900 mm, and a
mean annual temperature of about 15°C.
Conservation measures taken: A Prefecture Wildlife Protection Area of 1,000 ha was established
in November 1982 and will be in force until October 1992.
Land use: Fishing, water supply for irrigation, and public recreation; cultivation of rice in
surrounding areas.
Disturbances and threats:Eutrophication and water pollution in the lake as a result of inflow of
sewage and industrial waste.
Economic and social values: The lake supports a small fishery and provides opportunities for
outdoor recreation.
Fauna: A very important wintering area for ducks.

Research and facilities:A considerable amount of limnological research has been conducted at the
lake, especially in relation to the changes in salinity and productivity following the
initial damming of Kojima Bay.
References: Luther & Rzoska (1971).
Source: IWRB Japan Committee.
Wetland name: Yashiro Rice Fields
Country: Japan
Coordinates: 34°01'N, 131°54'E;
Location: 10km ESE of Tokuyama City,Yamaguchi Prefecture, Honshu.
Area: Several hundred ha.
Altitude: 300m.
Biogeographical Province: 2.2.2.
Wetland type: 19.
Description of site: An area of terraced paddy fields crisscrossed by streams in a network of long
narrow valleys in the Yashiro Basin, in wooded hills near the Seto Naikai Straits at the western tip of
Honshu.
Conservation measures taken: A small Wildlife Protection Area has been established at Kumage
town, areas of rice paddy have been purchased and are used as artificial feeding places, an
observation tower has been constructed, and roosting areas have been purchased and are managed for
the cranes. The Hooded Cranes themselves have been designated as a Natural Monument.
Conservation measures proposed: A proposal has been made to enlarge the conservation area and
improve conditions for the cranes through active management.
Disturbances and threats: The loss off rice paddies to forestry, the use of modern farm machinery
and improved drainage have reduced the suitability of the area for cranes. Economic and social
values: The cranes attract large numbers of visitors every year. Fauna: A very important wintering
area for the Hooded Crane Grus monacha, the birds arriving in late October and leaving again in
early March. From only ten birds in 1870, the wintering population gradually increased to a peak of
355 in 1940. Since then, the numbers have declined to about 60 in the mid 1980s (ten year averages:
144 in the 1950s, 104 in the 1960s, and 101 in the 1970s).
Research and facilities: The cranes have been studied in great detail for the past forty years, and N.
Kawamura has been conducting research on their territorial and flocking behaviour since 1960.
References: Kawamura (1981, 1987a & l987b); Nishida (1981).
Source: IWRB Japan Committee.
Wetland name: Estuary of the Saba River
Country: Japan
Coordinates: 34002'N, 131°29'E;
Location:south of Houfu City, 50 km east of Shimonoseki, Yamaguchi Prefecture, Honshu.
Area: Unknown.
Altitude: Sea level.
Biogeographical Province: 2.15.5. Wetland type: 01, 06 & 08.
Description of site: A small sea bay with intertidal mudflats and associated marshes, on the north
shore of the Seto-Naikai Straits.
Conservation measures taken: Shooting is prohibited.
Fauna: A very important staging area for migratory shorebirds and a wintering area for ducks.
Source: IWRB Japan Committee.

Wetland name: Estuary of the Atsusa River
Country: Japan
Coordinates: 33°57'N, 131°13'E;
Location:Sanyo-cho, Onoda and Atsusa-gun, 25 km east of Shimonoseki, Yamaguchi Prefecture,
Honshu.
Area: Unknown.
Altitude: Sealevel.
Biogeographical Province: 2.15.5.
Wetland types :01, 02, 06 & 08.
Description of site: The estuarine system of the Atsusa River and adjacent sea bay, on the north
shore of the Seto-Naikai Straits.
Conservation measures taken: None.
Fauna: A very important staging area for migratory shorebirds and wintering area for ducks.
Source: IWRB Japan Committee.
Wetland name: Chidori-hama Marshes
Country: Japan
Coordinates: 34 02'N, 131001'E;
Location: 10 km northeast of Shimonoseki City, Yamaguchi Prefecture, at the extreme western tip
of Honshu.
Area: Unknown.
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 06 & 08.
Description of site: An area of coastal marshes and adjacent intertidal mudflats.
Conservation measures taken: None.
Fauna: A very important staging area for migratory shorebirds, and a very important wintering area
for ducks.
Source: IWRB Japan Committee.
Wetland name: Estuary of the Kamo River
Country: Japan
Coordinates: 33°56'N, 133°09'E;
Location: west of Saijo City, Ehime Prefecture, on the north coast of Shikoku.
Area: 56 ha.
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 02 & 06.
Description of site: The small estuarine system of the Kamo River and associated intertidal
mudflats, on the south shore of the Seto-Naikai Straits.
Conservation measures taken: A Prefecture Wildlife Protection Area (56 ha) from November 1982
to October 1992.
Fauna: A very important staging area for migratory shorebirds, and a wintering area for ducks.
Source: IWRB Japan Committee.
Wetland name: Kurose Reservoir
Country: Japan
Coordinates: 33°52'N, 133°09'E;
Location: 10 km southwest of Saijo City, Ehime Prefecture, Shikoku.

Area: 390 ha.
Altitude: Unknown.
Biogeographical Province: 2.2.2.
Wetland type: 17.
Description of site: A small freshwater reservoir with associated marshes in the hills of northern
Shikoku. Conservation measures taken: A Prefecture Wildlife Protection Area of 390 ha,
including aSpecial Reserve of 150 ha, was established in November 1983 and will be in force
untilOctober 1993.
Fauna: A very important wintering area for ducks.
Source: IWRB Japan Committee.

Wetland name: Sukumo Bay
Country: Japan
Coordinates: 32°54'N, 132°43'E;
Location: east of Sukumo City, Kochi Prefecture, at the southwestern tip of Shikoku.
Area: 1,552 ha.
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 01, 06 & 08.
Description of site: A large sea bay with intertidal mudflats and associated marshes.
Conservation measures taken: A Prefecture Wildlife Protection Area (1,552 ha) from November
1984 to October 1994.
Fauna: A very important staging area for migratory shorebirds, and a very important wintering area
for ducks. Source: IWRB Japan Committee.
Wetland name: Sone Bay
Country: Japan
Coordinates: 33°49'N, 130°58'E;
Location:Kokuraminami-ku, 10 km southeast of Kitakyushu City, Fukuoka Prefecture, Kyushu.
Area: Unknown.
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 01, 02 & 06.
Description of site: A small sea bay and estuarine system on the northeast coast of Kyushu.
Conservation measures taken: None.
Fauna: A very important staging area for migratory shorebirds.
Source: IWRB Japan Committee
Wetland name: Jimi River
Country: Japan
Coordinates: 33°36'N, 131°14'E;
Location:at Nakatsu City, 40 km southeast of Kitakyushu City, Oita Prefecture, Kyushu.
Area: Unknown.
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 02 & 06.
Description of site: A small estuarine system with associated intertidal mudflats on the north shore of
Kyushu.
Conservation measures taken: None.
Fauna: A very important staging area for migratory shorebirds.
Source: IWRB Japan Committee.
Wetland name: Lake Ezu
Country: Japan
Coordinates: 32°46'N, 130°45'E;
Location: at Kumamoto City, Kumamoto Prefecture, Kyushu.
Area: Unknown.
Altitude: c.40m.

Biogeographical Province: 2.2.2.
Wetland type: 14.
Description of site: A small freshwater lake with associated marshes on the outskirts of Kumamoto
City. Conservation measures taken: None.
Fauna: A very important wintering area for ducks. Source: IWRB Japan Committee.
Wetland name: Yatsushiro Bay
Country: Japan
Coordinates: 32°35'N, 130°35'E;
Location: Yatsushiro City, 25 km southwest of Kumamoto City,
Kumamoto Prefecture, Kyushu.
Area: Unknown.
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 01 & 06.
Description of site: A large shallow sea bay with extensive intertidal mudflats on the west coast of
Kyushu.
Conservation measures taken: None.
Fauna: A very important staging and wintering area for migratory shorebirds.
Source: IWRB Japan Committee.
Wetland name: Estuary of the Ichinose River
Country: Japan
Coordinates: 32°02'N, 131°30'E;
Location: Shintomi-cho, 18 km NNE of Miyazaki City, Miyazaki
Prefecture, Kyushu.
Area: 350 ha.
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 02 & 06.
Description of site: A small estuarine system with associated intertidal mudflats on the east coast of
Kyushu.
Conservation measures taken: A Prefecture Wildlife Protection Area (350 ha) from March 1982 to
1992.
Fauna: A very important staging area for migratory shorebirds.
Source: IWRB Japan Committee.
Wetland name: Miike Pond
Country: Japan
Coordinates: 31°57'N, 130°51'E;
Location: near Ebino City, Miyazaki Prefecture, and south-central Kyushu.
Area: Unknown.
Altitude: Unknown.
Biogeographical Province: 2.2.2.
Wetland type: 14.
Description of site: A small freshwater lake and associated marshes.
Conservation measures taken: Protected within a National Wildlife Protection Area of 12,123 ha
established in November 1978 and in force until October 1989; the Protection Area includes a Special
Reserve of 1,927 ha.
Fauna: A very important wintering area for ducks.

Source: IWRB Japan Committee.
Wetland name: Estuary of the Manose River
Country: Japan
Location: 31°27'N, 130°18'E; Kaseda City, 30 km southwest of Kagoshima, Kagoshima Prefecture,
Kyushu.
Area: Unknown.
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 02.
Description of site: The small estuarine system of the Manose River on the southwest coast of
Kyushu. Conservation measures taken: None.
Fauna: A very important staging area for migratory shorebirds.
Source: IWRB Japan Committee.

Wetland name: Oura Reclamation Area
Country: Japan
Coordinates: 31°24'N, 130°13'E;
Location:Oura-cho, Kawabe-gun, 40 km southwest of Kagoshima,
Kagoshima Prefecture, Kyushu.
Area: 275 ha.
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 20.
Description of site: An area of wet farmland reclaimed from a shallow sea bay in 1972.
Conservation measures taken: None.
Fauna: A very important staging area for migratory shorebirds.
Source: IWRB Japan Committee.
Wetland name: Ose Mudflats
Country: Japan
Coordinates: 28°26'N, l29°43'E;
Location: at Kasari-cho, Amami-Oshima Island, Kagoshima Prefecture, Ryukyu Islands.
Area: Unknown.
Altitude: Sea level.
Biogeographical Province: 2.4 1.13.
Wetland type: 06.
Description of site: A small area of intertidal mudflats at the east end of Amami-Oshima Island.
Conservation measures taken: None.
Fauna: A very important staging area for migratory shorebirds.
Source: IWRB Japan Committee.

Wetland name: Kijoka Rush Fields
Country: Japan
Coordinates: 26°42'N, 128°09'E;

Location: at Ogimi-mura, Kunigami-gun, Okinawa Island, Okinawa
Prefecture, Ryukyu Islands.
Area: Unknown.
Altitude: Sea level.
Biogeographical Province: 2.4 1.13.
Wetland type: 08.
Description of site: An area of rushes on the northwestern shore of Okinawa Island.
Conservation measures taken: None.
Fauna: A very important staging area for migratory shorebirds and egrets.
Source: IWRB Japan Committee.
Wetland name: Shioya Mudflats
Country: Japan
Coordinates: 26°40'N, 128°06'E;
Location:southeast of Ogimi-mura, Kunigami-gun, Okinawa Island, Okinawa Prefecture, Ryukyu
Islands. Area: 250 ha.
Altitude: Sea level.
Biogeographical Province: 2.41.13.
Wetland type: 01 & 06.
Description of site: A small sea bay with intertidal mudflats, on the northeastern shore of Okinawa
Island.
Conservation meacurec taken: A Prefecture Wildlife Protection Area (250 ha) from November1984
to October 1994.
Fauna: A very important staging area for migratory shorebirds and egrets.
Source: IWRB Japan Committee.
Wetland name: Yonaha Bay
Country: Japan
Coordinates: 24045'N, 125°17'E;
Location: south of Hirara City, Miyako Island, Okinawa Prefecture, Ryukyu Islands.
Area: 1,300 ha.
Altitude: Sea level.
Biogeographical Province: 2.4 1.13.
Wetland type: 01 & 06.
Description of site: An area of intertidal mudflats in a shallow sea bay with offshore coral reefs, on
the west coast of Miyako Island.
Conservation measures taken: A Prefecture Wildlife Protection Area (1,300 ha) from March 1981
to 2001.
Fauna: A very important staging and wintering area for migratory shorebirds.
Source: IWRB Japan Committee.

OTHER IMPORTANT WETLANDS
No comprehensive account of the other important wetlands in Japan has been received. The following
site descriptions are taken from the Project Aqua Source Book of Inland Waters proposed for

Conservation (Luther & Rzoska, 1971), and a wetland data sheet provided by Norman Winfrid
Moore. The Project Aqua report listed 19 sites in Japan. Two of these were, in fact, the same group of
lakes described under different names (the Urabandai Lake Group and the Goshiki-Numa Lake
Group). Of the eighteen actual sites described, two are very important for waterfowl and are included
in the first section of this inventory (sites 16 and 54). Eleven of the remainder are described below.
The other five sites, Suwa-Ko, Kizaki-Ko, Yoshino River, Lake Shinmiyo and Chimikeppu-Ko, are
probably no longer of any real conservation importance.
Wetland name: Lake Chinishibetsu-Numa
Country: Japan
Coordinates: 44°02'N, 145°05'E;
Location: in the central mountain range of the Shiretoko Peninsula, 65 km east of Abashiri,
Hokkaido.
Area: 25 ha.
Altitude: 700m.
Biogeographical Province: 2.14.5.
Wetland type: 14.
Description of site: A small freshwater lake formed by a natural barrier created by the nearby
Tencho volcano. The lake is dystrophic and has a maximum depth of 2. 1 m; a pH value of 7.2 has
been recorded.
Principal vegetation: The phytoplankton consists chiefly of Characium limneticum,Chlorobotrys
limneticus, Gloeocystis planktonica and Cosmocladium constrictum.
Land tenure: State owned.
Conservation measures taken: Protected within the Shiretoko National Park (39,731 ha) established
in 1964.
Land use: None.
Disturbances and threats: None; the lake is well protected in the National Park.
Economic and social values: The lake is a splendid example of an alpine lake, the natural conditions
of which have not been affected by human agencies because of its remoteness; it thus offers excellent
opportunities for scientific research.
Fauna: No information.
Special floral values: No information.
Research and facilities: Hirano (1962) has conducted a limnological study of the lake and has
described the phytoplankton.
References: Hirano (1962); Luther & Rzoska (1971).
Criteria for inclusion: lb.
Source: See references.
Wetland name: Lake Mashu
Country: Japan
Coordinates: 43°35'N, 144°33'E;
Location: 65 km north of Kushiro, Hokkaido.
Area: 2,000 ha.
Altitude: 351m.
Biogeographical Province: 2.14.5.
Wetland type: 14.
Description of site: An oligotrophic caldera lake of the Mashu volcano, with an average depth of
137.5m, and a maximum depth of 212m. The water of the lake is unusually clear; in 1931, the Secchi
transparency measured 41.6m, but this has since decreased somewhat.
Principal vegetation: No information.

Land tenure: State owned.
Conservation measures taken: Protected within the Akan National Park (90,538 ha) established in
1934.
Land use: Fishing for introduced trout and other outdoor recreation.
Disturbances and threats: Stocking with exotic species of fish has interferred with the natural
ecosystem of the lake; otherwise the lake is well protected in the National Park.
Economic and social values: A beautiful lake with high scenic values, popular for tourist recreation.
Fauna: No information.
Special floral values: No information.
Research and facilities: A considerable amount of work has been done on the limnology and fish
stocks of the lake.
References: Luther & Rzoska (1971).
Criteria for inclusion: lb.
Source: See references.
Wetland name: Lake Akan
Country: Japan
Coordinates: 43°27'N, 144°06'E;
Location: 55 km NNW of Kushiro, Hokkaido.
Area: 1,180 ha.
Altitude: 419m.
Biogeographical Province: 2.14.5.
Wetland type: 14.
Description of site: An oligotrophic (somewhat mesotrophic) lake formed by a barrier created by the
Akan volcanoes; the average depth is 17.8m and the maximum 36.6m.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: Protected within the Akan National Park (90,538 ha) established in
1934.
Land use: Fishing and other outdoor recreation.
Disturbances and threats: Overfishing and excessive visitation by tourists have resulted in a marked
decline in the population of the endemic subspecies of trout and in the occurrence of Cladophora
balls.
Economic and social values: A popular area for tourist recreation.
Fauna: The lake is the original home of a land-locked race of the trout Oncorhynchus nerka, which
has beeen successfully introduced into many other oligotrophic lakes in Japan. The lakewas noted for
the rgnce of 1rge ball of Cladophora (Aegagrophila saWert) in the littoralregion, but these have
decreased greatly in recent years.
Special floral values: None known.
Research and facilities: A considerable amount of limnological research has been carried out at the
lake.
References: Luther & Rzoska (1971).
Criteria for inclusion: lb. 2d.
Source: See references.
Wetland name: Lake Shikaribetsu
Country: Japan
Coordinates: 43°17'N, l43°08'E;
Location:40 km north of Obihiro, Hokkaido.
Area: 344 ha.

Altitude: 797m.
Biogeographical Province: 2.14.5.
Wetland type: 17.
Description of site: A small oligotrophic lake, up to 99m deep, in the hills of central Hokkaido. The
lake has been dammed to provide electricity for the Hokkaido Electric Company.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: Protected within a National Park.
Land use: Generation of electricity, fishing and outdoors recreation.
Disturbances and threats: None known.
Economic and social values: Outdoors recreation within a National Park.
Fauna: The lake has an interesting fish fauna including the charr Salvelinus malma.
Special floral values: No information.
Research and facilities: A considerable amount of research has been carried out on the limnology
and fish fauna of the lake.
References: Luther & Rzoska (1971).
Criteria for inclusion: lb, 2b.
Source: See references.
Wetland name: Lake Shikotsu
Country: Japan
Coordinates: 42°45'N, 141°20'E;
Location: near Chitose City, 30 km south of Sapporo, Hokkaido.
Area: 7,720 ha.
Altitude: 248m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A typical caldera lake; oligotrophic and extremely deep (363m) with its bottom
below sea-level. The lake does not freeze over in winter.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: Protected within the Shikotsu-Toya National Park (98,332 ha)
established in 1949.
Land use: Fishing and outdoor recreation; also used to generate electricity for the Oji Paper Mill.
Disturbances and threats: There may be some problems from excessive tourist exploitation.
Economic and social values: Outdoor recreation in the National Park.
Fauna: The trout Oncorhynchus nerka is abundant.
Special floral values: No information.
Research and facilities: A considerable amount of research has been carried out on the limnology
and fish fauna of the lake.
References: Luther & Rzoska (1971).
Criteria for inclusion: lb.
Source: See references.
Wetland name: Lake Osoresan
Country: Japan
Coordinates: 41019'N, 141°05'E;
Location:in Tohoku District, 60 km NNE of Aomori, Aomori Prefecture, near the northermost tip of
Honshu. Area: 250 ha.
Altitude: 214m.

Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: An oligotrophic crater lake of the Osoresan volcano; up to 15.8m deep and
remarkably acidic, with a ph value of 3.5 and an unusual milky green colour. There are many
suiphureous hot springs in the northern littoral region of the lake.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Recreation; national forests in surrounding areas.
Disturbances and threats: Deforestation in the area around the lake has caused some problems.
Economic and social values: A sacred place for pilgrimage, and a popular area for outdoor
recreation. Fauna: The lake has a very abundant planktonic fauna, chiefly crustaceans, and the fish
Leuciscus hakuensis is common.
Special floral values: No information.
Research and facilities: A considerable amount of limnological research has been carried out at the
lake. References: Luther & Rzoska (1971).
Criteria for inclusion: lb.
Source: See references.
Wetland name: Lake Kata-Numa
Country: Japan
Coordinates: 38044'N, l40°43'E;
Location: in Miyagi Prefecture, 55 km NNW of Sendai, Honshu.
Area: 10 ha.
Altitude: 306m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: An oligotrophic crater lake of the Narugo volcano, with an average depth of
3.0m, a maximum depth of 16.2m, and a milky yellowish green colour. The lake is possibly the most
acidic lake in the world, with a pH of only 1.8.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Sulphur mining from the lake, and tourist recreation.
Disturbances and threats: There is a possibility that the sulphur mining activities are having a
detrimental effect on the natural conditions of the lake.
Economic and social values: A popular area for outdoor recreation, and as one of the most acidic
lakes in the world, a site of outstanding scientific interest.
Fauna: A diatom Pinnularia braunii var. amphicephala occurs in the bottom mud.
Special floral values: No information.
Research and facilities: A considerable amount of limnological research has been carried out at the
lake. References: Luther & Rzoska (1971).
Criteria for inclusion: la, 2d.
Source: See references.

Wetland name: The Urabandai Lakes
Country: Japan
Coordinates: 370 37' -76044'N, 1400 02'-1400 09'E;
Location: in Fukushma Prefecture, 40 km northwest of
Koriyama, Honshu.
Area: c.2,000 ha.
Altitude: 784-1,160m.
Biogeographical Province: 2.15.5.
Wetland type: 14 & 15.
Description of site: A group of 80 or more small lakes and ponds formed by the
damming effect of landslides or on the irregular surfaces of the landslides on the lower
slopes of Bandai Volcano, in the north-central highlands of Honshu. The landslides
occurred as a result of an eruption of Bandai Volcano in July 1888. Much the largest
lakes are Lake Hibara (1,080 ha, maximum depth 31m) and Lake Akimoto (c.350 ha,
maximum depth 34.5m). Most of the other lakes are well under 50 ha in extent and less
than 15m deep. All are oligotrophic and acidic, with pH values ranging from 2.8 to 6.9,
and most are colourful, with waters tinged milky green, yellowish green, blue green,
cobalt blue or brownish red.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: The lakes are protected within the Bandai-Asahi
National Park (189,582 ha) established in 1950.
Land use: Outdoor recreation.
Disturbances and threats: None known.
Economic and social values: Popular for tourist recreation, and of considerable value
for scientific research, particularly for studies on succession in volcanic lakes since
their origin, and studies on production processes in acidotrophic lakes.
Fauna: The lakes support a very simple fauna characteristic of acidic lakes.
Special floral values: No information.
Research and facilities: A considerable amount of limnological research has been
conducted at several of the lakes.
References: Luther & Rzoska (1971).
Criteria for inclusion: 1a.
Source: See references.
Wetland name: The Oku-Nikko Lakes
Country: Japan
Coordinates: 36°45'N, 139°25'E;
Location: in Tochigi Prefecture, 45 km WNW of Utsunomiya, Honshu.
Area: c.1, 500 ha.
Altitude: 1,084-2,174m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: About ten small lakes and ponds formed by landslides on the
slopes of Shirane Volcano (2,573m). Much the largest lake is Chuzenji-ko (1,163 ha),

which is 176m deep. Some of the lakes are oligotrophic, some mesotrophic and some
eutrophic.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: The lakes are protected within the Nikko National Park
(140,698 ha) established in 1934.
Land use: Fishing and outdoors recreation at the two largest lakes, Chuzenji-ko and
Yuno-ko.
Disturbances and threats: None known.
Economic and social values: A popular area for tourist recreation.
Fauna: No information.
Special floral values: No information.
Research and facilities: There is a Fishery Station at the lakes, and a considerable
amount of research has been conducted on the limnology and fish fauna.
References: Luther & Rzoska (1971).
Criteria for inclusion: lb.
Source: See references.
Wetland name: Ikedadani Dragonfly Sanctuary
Country: Japan
Coordinates: 32°59'N, 132°55'E;
Location: on the western edge of Nakamura City, Kochi Prefecture, near the southern
tip of Shikoku.
Area: c.50 ha including surrounding woodland.
Altitude: Unknown (less than 100m).
Biogeographical Province: 2.2.2.
Wetland type: 15 & 19.
Description of site: A complex of paddy fields (in use and abandoned), freshwater
marshes, small streams and two man-made ponds in two connecting valleys. The
wetland is fed by local run-off and has a maximum depth of 1 m.
Climatic conditions: Warm, humid, temperate climate.
Principal vegetation: The rich aquatic vegetation includes species of Typha, Iris and
Nymphaea. The surrounding hills are covered in secondary mixed forest.
Land tenure: Part of the wetland is owned by Tombo No Kai (The Dragonfly Society
of Japan) and the rest is owned by several private owners; surrounding areas are
privately owned.
Conservation measures taken: The part owned by Tombo No Kai is protected and
managed as a Dragonfly Sanctuary. Management to date has included the excavation of
ponds in abandoned rice paddies, and reintroduction of Libellula angelina, one of the
rarest dragonflies in Japan. A leaflet about the Sanctuary has been prepared, pathways
are being constructed, and special efforts are being made to encourage visitors without
causing damage to the habitat.
Conservation measures proposed: The Dragonfly Society hopes eventually to acquire
the whole of the area. There is a plan to build a car park on the edge of the site, and a
proposal has been made for the construction of an Exhibition Centre and Children's
Study Area. Rice paddies in the Sanctuary will be converted into ponds and marshes for

the dragonflies, and a programme for the reintroduction of Nannophya pygmaea is
planned.
Land use: Some rice-growing in a part of the area; fishing, forestry and urban
development in adjacent areas.
Possible changes in land use: The Sanctuary includes the whole of the catchment area
of the wetlands within it; this is crucial for the dragonflies, which depend on both the
wetlands and the surrounding woodlands. However, urban development in adjacent
areas would cause air pollution, which might affect the Sanctuary.
Disturbances and threats: There is excessive disturbance from visitors, despite the
efforts that have been taken to prevent this.
Economic and social values: The wetland provides exceptional opportunities for
conservation education and scientific research. The establishment of the Dragonfly
Sanctuary has been supported by the City of Nakamura Government as a boost to
tourism.
Fauna: The area is primarily important for its outstanding dragonfly fauna. 64 species
have been recorded, i.e. almost one third of the total Japanese fauna. Particularly
noteworthy are Oligoaeschna pryeri, Aeschnophlebia longistigma, A. anisoptera,
Epitheca marginata and Libellula angelina, the latter recently reintroduced into the
area. Other fauna includes the killi fish, a species which has now almost disappeared
from Japanese paddy fields, and seven species of amphibians. Several species of herons
and egrets (Ardeidae) feed in the area, and the Ruddy Crake Porzana fusca breeds.
Special floral values: The Sanctuary contains a very rich aquatic flora of a type, which
is becoming increasingly rare in Japan.
Research and facilities: Several studies have been made on the dragonfly fauna.
References: Sugimura (1985).
Criteria for inclusion: 2a, 2b.
Source: Norman Winfrid Moore.
Wetland name: Lake Onami
Country: Japan
Coordinates: 31°55'N, 13051'E;
Location: in Kagoshima Prefecture, 48 km NE of Kagoshima, Kyushu.
Area: 25 ha.
Altitude: 1,239m.
Biogeographical Province: 2.2.2.
Wetland type: 14.
Description of site: A small crater lake near the summit of Onami Volcano, one of the
Kirishima volcanoes in south-central Kyushu. The lake is surrounded by a steep crater
wall and has a very restricted drainage basin. It is extremely oligotrophic, and has a
maximum depth of 11.6m.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: Protected within the Kirishima-Yaku National Park
(54,012 ha) established in 1934.
Land use: Tourist recreation.

Disturbances and threats: None known; the lake is well protected in the National
Park.
Economic and social values: A popular area for tourist recreation, and of considerable
limnological interest. Fauna: No information.
Special floral values: No information.
Research and facilities: Several studies have been conducted on the limnology of the
lake.
References: Luther & Rzoska (1971).
Criteria for inclusion: 1a.
Source: See references.

Wetland name: Lake Ikeda
Country: Japan
Coordinates: 31°14'N, 130°34'E;
Location: in Kagoshima Prefecture, 40 km south of Kagoshima, near the southern tip
of Kyushu.
Area: 1,100 ha.
Altitude: 66m.
Biogeographical Province: 2.2.2.
Wetland type: 14.
Description of site: A small caldera lake, up to 233m deep, on a hilly peninsula at the
southern tip of Kyushu. The lake is subtropical in character, with meromictic
stratification and full circulation only during severe winters.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: Protected within the Kirishima-Yaku National Park
(54,012 ha) established in 1934.
Land use: Fishing and outdoors recreation.
Disturbances and threats: None known.
Economic and social values: Popular for outdoor recreation, and of considerable
limnological interest. Fauna: No information.
Special floral values: No information.
Research and facilities: Some limnological investigations have been made at the lake.
References: Luther & Rzoska (1971).
Criteria for inclusion: lb.
Source: See references.
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DEMOCRATIC PEOPLE'S REPUBLIC OF KOREA
INTRODUCTION
Area: 121,248 sq.km.
Population: 16,651,000 (1977).
Summary of Wetland Situation
Most of the Democratic People's Republic of Korea is mountainous, and the only large
wetland areas are situated along the west coast around the northeastern shore of Korea Bay,
and in the southwest near the Imjin and Han estuaries. Here there are numerous estuarine
systems with extensive intertidal mudflats, many small offshore islands, and large areas of
saltpans. Inland, there is a broad coastal plain with many small lakes and water storage
reservoirs, large areas of rice paddies and extensive reed marshes. The marshy coastal plain
is especially well developed around the estuaries of the Chongchon-Gang, Taedong and
Imjin Rivers.
Much of the country's east coast on the Sea of Japan is mountainous, and wetlands are
confined to a few small delta and estuarine systems. Several of the estuaries have been
naturally dammed to form saline lakes, which are gradually decreasing in salinity.
There are over a hundred natural lakes in the country, but most are very small, and the
largest, Sobon-po, is only 1,612 ha in area. However, there are about 1,700 water storage
reservoirs, most of which were constructed for agricultural purposes. The largest of these are
Supung-ho (30,000 ha) and Unbong-ho (10,488 ha). Small lakes of volcanic origin in the
mountains along the Chinese border in the north are of considerable geological and
limnological interest, and there are some small mountain bogs of great botanical interest in
the northern highlands.
Despite the relative paucity of wetlands, the Democratic People's Republic of Korea
possesses a rich wetland fauna and flora. About 840 species of fishes and 14 species of
amphibians are known to occur. The avifauna of the Korean Peninsula includes some 393
species, of which no less than 145 species are waterfowl. The great majority of these occur in
the D.P.R.K. The extremely rare Crested This Nipponia nippon and Crested Shelduck
Tadorna cristata were both recorded as recently as the 1970s. There are important breeding
populations of the endangered Chinese Egret Egretta eulophotes (several hundred birds) and
Black-faced Spoonbill Platalea minor (about 30 birds) on islands off the northwest coast, and
the Scaled Merganser Mergus squamatus has recently been observed during the breeding
season in the mountains in the northeast. Between 250 and 290 Red-crowned Cranes Grus
japonensis spend the winter on the marshy plains in the south, and two other rare cranes, the
Hooded Crane C. monacha and White-naped Crane G. vipio, occur in large numbers on
passage. Other rare waterfowl which have been reported on passage or in winter include
Ciconia (ciconia) boyciana, Anas formosa, Tringa guttifer, Eurynorhynchus pygmeus and
Larus saundersi.
Considerable strides have been made in the preservation of the nation's fauna and flora.
There are now seven Nature Protection Areas covering more than 75,000 ha, as well as 15
Animal Protection Areas, six Breeding Seabird Protection Areas, 15 Plant Protection Areas

and four Aquatic Resources Protection Areas. One of the Nature Protection Areas, the 14,000
ha Paekdu Nature Protection Area in the mountains of Ryanggang Province, includes two
important lakes, while four of the Breeding Seabird Protection Areas are important for
waterfowl as well as seabirds. The four Aquatic Resources Protection Areas have been
established to protect populations of scallops, abalone, oysters and char, respectively. Many
rare species of animals and plants and their habitats have been designated as Natural
Monuments, as also have numerous features of special geological or geographical interest.
Natural Monuments were first designated in April 1946, and by early 1980, a total of 394 had
been created. Wetlands and their fauna and flora are well represented in this system. The 68
Geographical Natural Monuments include eight natural lakes, 14 waterfalls and 11 scenic
stretches of coastline, while the 48 Geological Natural Monuments include ten hot springs
and four other mineral springs. In addition, several rare species of waterfowl such as Grus
japonensis, two species of amphibians, nine large breeding colonies of herons and egrets, and
at least five important wintering areas for Grus japonensis and G. vipio have been designated
as Natural Monuments.
At the same time, considerable efforts have been made to increase public awareness to
theimportance of nature conrvtion. Various special campaigns have been launched, including
a month-long tree-planting campaign and a "Bird Month".
Wetland Research
Faunal and floral surveys have been carried out over most of the country, and vegetation
maps are being prepared province by province. A considerable amount of attention has been
given to the wintering Red-crowned Cranes, and in recent years some studies have been
carried out on other rare waterfowl, but there do not appear to have been any detailed
investigations specifically related to the nation's wetland ecosystems.
Wetland Area Legislation
In April 1946, the Government passed the necessary legislation to create Natural Monuments
and designated the first sites. Since then, relevant legislation has included the following:
Cabinet Decisions No. 29 of February 1959 and No. 17 of May 1961 concerning the
protection and breeding of useful animals and plants; Cabinet Decision No.93 of May 1961
concerning the conservation and management of scenic areas and Natural Monuments; and
Presidential Orders No. 1 of July 1973 and No. 7 of October 1976 which further strengthened
the preservation of Natural Monuments. In October 1976, a Resolution of the Council of
Ministers (Cabinet Decision No.55) designated 45 Protection Areas. Two more Protection
Areas have been designated since then, bringing the total by January 1987 to 47. Further
Natural Monuments were designated in December 1979, and in February 1980 Cabinet
Instruction No. 27 brought the total number of Natural Monuments to 394 (192 for plants, 86
for animals, 68 for geographical features and 48 for geological features).
Wetland Area Administration
The Academy of Sciences has equivalent status to a Ministry and has the power of deciding
whether areas should be afforded protection. The management of nature reserves is the
responsibility of the Department of Forest Management. The Government of the D.P.R.K. is
currently considering whether to accede to the World Heritage Convention. If it does, the
Department of Conservation in the Ministry of Culture and Arts would have responsibility
for the Convention.

Organizations involved with Wetlands
a) Governmental Organizations
- Korean Academy of Sciences
The agency which decides whether or not areas should be protected. The Institute of
Botany, Institute of Zoology, Institute of Forestry and Institute of Environmental
Protection carry out research on the country's wildlife and natural resources. The Man
and the Biosphere National Committee is based at the Academy.
- Department of Conservation, Ministry of Culture and Art
The agency responsible for the World Heritage Convention.
- Department of Forest Management
Responsible for the management of nature reserves.
- Union for Nature Conservation of the Democratic People's Republic of Korea
The Union is an umbrella organization incorporating the Animal Society, the Plant
Society, the Gardening Society and the Aquatic Resources Society. It was founded as
the Korean Gardening and Forestry Society in November 1959, and given its present
name in March 1965.
- Animal Conservation Society
b) Non-governmental Organizations
There do not appear to be any non-governmental organizations concerned with
environmental conservation or nature protection in the Democratic People's Republic of
Korea.
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WETLANDS
Site descriptions based on wetland data sheets provided by Chung Jong Ryol and colleagues.
Wetland name: Lake Chon-ji
Country: Democratic People’s Republic of Korea
Coordinates: 42°00'N, l28°04'E;
Location:on Mount Paekdu-san, on the border of the Peoples's Republic of China, Samjiyon
County, 65 km north of Hyesan, Ryanggang Province.
Area: 921 ha.
Altitude: 2,257m.
Biogeographical Province: 2.14.5.
Wetland type: 14.
Description of site: A very clear crater lake near the summit of Mount Paekdu (2,744m),
with a maximum depth of 384m. The lake is fed by local run-off and snow melt, and is
covered by thick ice in winter. It is surrounded by cliffs about 500m high. The ash deposits
around the lake have been dissected by water erosion and locally shaped into ridges by wind
action.
Climatic conditions: Cold temperate climate with an average annual rainfall of 1,200 mm,
and a mean annual temperature of -2.0°C.
Principal vegetation: Alpine tundra-line vegetation composed of open sward of grasses,
sedges and herbs, and scrub with Rhododendron aureum, R. pavifolium, Betula ploty, Salix
rotundifolia phylla, Oxytropis onertil and Abies holophylla. Forests dominated by Larix
olgensis on the lower slopes of the mountain.
Land tenure: State owned.
Conservation measures taken: The lake has been designated as a Natural Monument and is
protected in a Strict Nature Reserve within the Paekdu Nature Protection Area (14,000 ha),
established in October 1976. The Nature Protection Area also includes a Forest Reserve,
Experimental and Scientific Reserve, and Protected Landscape. A management plan has been
prepared for the Protection Area.
Conservation measures proposed: Paekdu Nature Protection Area has been nominated as a
Biosphere Reserve. A Core Zone will be established on the upper part of the mountain above
about 1,600m, and this will include the Crater Lake. A corridor for tourism and recreation
will pass through the Core Zone to the mountain summit.
Land use: None, other than tourist recreation in the Nature Protection Area. There is a
meteorological station on the nearby summit. Forests on the lower slopes of the mountain are
exploited for timber.
Disturbances and threats: None known; the lake and upper slopes of the mountain remain
in a substantially natural condition.
Economic and social values: A popular area for tourism and outdoor recreation.
Fauna: Fifty species of mammals and 138 species of birds have been recorded in the Nature
Protection Area including the endangered Scaled Merganser Mergus squamatus and the fish
Saverinus malma curilus.
Special floral values: The rich alpine tundra-like vegetation around the lake has arctic
affinities and is of considerable botanical interest.
Research and facilities: The larger fauna and flora of the Nature Protection Area have been
well documented, geological and soil surveys have been carried out, and a hydrological
survey has conducted at the lake.
References: Poore (1986).

Criteria for inclusion: 1a, 2b.
Source: Chung Jong Ryol.
Wetland name: Lake Samjiyon
Country: Democratic People's Republic of Korea
Coordinates: 41°55'N, 128010'E;
Location: below Mount Paekdu-san, Samjiyon County, 60 km north of Hyesan, Ryanggang
Province.
Area: c.150 ha.
Altitude: 1,585m.
Biogeographical Province: 2.14.5.
Wetland type: 14.
Description of site: A natural freshwater lake with associated marshes (Samjiyon) and two
other small lakes in a region of old ash fields at the lowest point in the valley between Mount
Paekdu to the north and another volcanic vent (Bukpotee) to the south. Samjiyon Lake has a
maximum depth of three metres, and is fed by local rainfall, snowmelt and several springs.
Climatic conditions: Cold temperate climate with an average annual rainfall of 922 mm, and
a mean annual temperature of 0.4°C (January average -19.75°C, July average 16.5°C).
Principal vegetation: Mixed larch and birch forests dominated by Larix olgensis, with
Piceajezoensis, Abies nephrolepis, A. holophylla and Betula tauschii; birch and pine scrub
along streams.
Land tenure: State owned.
Conservation measures taken: The lake has been designated as a Natural Monument and is
protected in the Paekdu Nature Protection Area (14,000 ha), established in October 1976. A
management plan has been prepared for the Nature Protection Area.
Conservation measures proposed: Paekdu Nature Protection Area has been nominated as a
Biosphere Reserve. The Samjiyon Lakes will be included in a large Buffer Zone of forest
managed for timber production.
Land use: Tourism and other outdoor recreation; there is a tourist hotel by the lake. The
surrounding larch forests are managed and exploited for timber.
Disturbances and threats: None known.
Economic and social values: A popular area for tourism and outdoor recreation.
Fauna: The lake is a breeding area for several species of waterfowl including Aix
galericulata, Anas platyrhynchos and Fulica atra. Other waterfowl known to occur include
Podiceps nigricollis, Botaurus stellaris, Ixobrychus eurhythmus, Bucephala clangula, the
endangered Scaled Merganser Mergus squamatus, Porzana paykulli, Gallinago solitaria and
G. stenura. Fifty species of mammals and 138 species of birds have been recorded in the
Nature Protection Area. The mammals include Canis lupus, Ursus arctos, Panthera pardus,
Cervus nippon and Moschus moschiferus. The fish Saverinus malma curilus also occurs in
the area.
Special floral values: None known.
Research and facilities: The larger fauna and flora of the Nature Protection Area have been
well documented, and geological and soil surveys have been carried out. The reserve has a
staff of about 30, and there is an abundance of accommodation for scientists and tourists.
There is no field station at present, but there are plans to construct one at Samjiyon.
References: Poore (1986); Tomek (1984).
Criteria for inclusion: 1b. 2b.
Source: Chung Jong Ryol.
Wetland name: Kanjan-Nup (Chongji) Swamp

Country: Democratic People's Republic of Korea
Coordinates: 4l°l2'N, l28°45'E;
Location: in Pegam County, 50 km ESE of Hyesan, eastern Ryanggang Province.
Area: 40 ha.
Altitude: 1,740m.
Biogeographical Province: 2.14.5.
Wetland type: 15 & 22.
Description of site: An area of marshes and peat bogs up to seven metres deep in the
Hamgyong-Sanmaek Mountains. Nearby peaks rise to 2,309m.
Climatic conditions: Cold temperate climate with very severe winters.
Principal vegetation: Montane bog vegetation including endemic species such as Pinguicula
vulgaris and Eriophotumen latifolium.
Land tenure: State owned.
Conservation measures taken: The area has been designated as a Natural Monument.
Land use: No information.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: No information.
Special floral values: A good example of a Korean mountain bog with many plant species
endemic to this very restricted habitat type.
Criteria for inclusion: 1a, 2d.
Source: Chung Jong Ryol.
Wetland name: Mayang Chosuji
Country: Democratic People's Republic of Korea
Coordinates: Approximately 42°25'N, 129°45'E;
Location: about 70 km north of Chongjin, Musan County, North Hamgyong Province.
Area: Unknown.
Altitude: c.300m.
Biogeographical Province: 2.14.5.
Wetland type: 17.
Description of site: A water storage reservoir on a tributary of the Tumen River. The
reservoir is situated in forested hills near the Chinese border, at the north end of the
Hamgyong-Sanmaek Mountains.
Climatic conditions: Temperate climate with cold winters and a rainy season in summer.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: The reservoir has been designated as a Natural Monument to
protect a land-locked population of trout. Fishing is prohibited, and the felling of trees around
the reservoir is banned by the Government.
Land use: No information.
Disturbances and threats: None known; the area is apparently well protected.
Economic and social values: No information.
Fauna: Almost certainly a breeding area for the endangered Scaled Merganser Mergus
squamatus. A pair was observed in breeding display in May 1986, and at least one other bird
was present at the same time. The reservoir contains an interesting land-locked population of
trout.
Special floral values: No information.
Research and facilities: Some avifaunal studies have been carried out in the area.
References: Chung Jong Ryol (1987).

Criteria for inclusion: 2a.
Source: See references.
Wetland name: Unggi Lakes
Country: Democratic People's Republic of Korea
Coordinates: 42020'N, l30035'E;
Location: on the border with the U.S.S.R., 10-20 km east of Unggi and 90 km northeast of
Chongjin, North Hamgyong Province.
Area: c.3,000 ha.
Altitude: 0-5m.
Biogeographical Province: 2.14.5.
Wetland type: 02, 06, 08 & 14.
Description of site: The estuarine and delta system of the Tumen River, with three fresh to
brackish lakes of 1,800, 650 and 100 ha respectively, many smaller lakes, extensive fresh to
brackish marshes, and intertidal mudflats; contiguous with a larger area of similar wetlands
in the northern part of the delta across the border in the U.S.S.R.
Climatic conditions: Temperate climate with very cold winters.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Operational Navigation Charts.
Wetland name: Changyong-Ho
Country: Democratic People's Republic of Korea
Coordinates: 4l°23'N, 129°40'E;
Location: Ryon Pyon-Ri, Oran County, 45 km south of Chongjin, North Hamgyong
Province.
Area: 816 ha.
Altitude: Sea level.
Biogeographical Province: 2.14.5.
Wetland type: 08.
Description of site: A brackish lake and associated marshes, formed by the natural damming
of a shallow sea bay on the coastal plain west of the mouth of the Oranchon River. The lake
is fed by a branch of the Oranchon River, and the water level fluctuates considerably
throughout the year. The lake reaches a maximum depth of 39m in July and August; it is at
its lowest level in January and February, reaches another high level with the spring thaw in
March and April, and then falls rapidly to another low in May and June before the onset of
the summer rains. The lake is completely covered by ice, up to 18 cm thick, from mid
December throughout the winter, the thaw commencing in late March.
Climatic conditions: Temperate climate with very cold winters and a rainy season in
summer.
Principal vegetation: No information is available on the aquatic vegetation; there are
cultivated fields (root crops and rice) and young plantations of mixed forest in adjacent areas.
Land tenure: State owned.

Conservation measures taken: The area has been designated as a Natural Monument.
Land use: Fish culture and duck farming; agriculture and forestry in surrounding areas.
Disturbances and threats: No information.
Economic and social values: The lake is of considerable scientific interest for the study of
geological phenomena such as volcanic activity, movement of the earth's crust, erosion, and
the accumulation of salt and changes in salinity in a natural inland sea-lake.
Fauna: An important breeding and staging area for migratory waterfowl, notably herons and
ducks. Breeding species include Butorides striatus, Ardea cinerea, Anas poecilorhyncha,
Gallinula chioropus and possibly Sterna hirundo. A party of six Crested Shelducks Tadorna
cristata was observed at the mouth of the Pouchon River, 40 km to the south
ofChangyong-Ho, at the end of March 1971 (0 Myong Sok, 1984). This is the last recorded
observation of this poorly known and extremely rare duck, which may now be extinct.
Special floral values: No information.
References: 0 Myong Sok (1984); Tomek (1985).
Criteria for inclusion: 1b, 3b.
Source: Chung Jong Ryol.
Wetland name: Muge-Ho
Country: Democratic People's Republic of Korea
Coordinates: 41°21'N, 129°44'E;
Location:Muge-Ri, Oran County, 48 km south of Chongjin, North Hamgyong Province.
Area: 250 ha.
Altitude: Sea level.
Biogeographical Province: 2.14.5.
Wetland type: 08.
Description of site: A brackish lake and associated marshes, formed by the natural damming
of a shallow sea bay on the coastal plain east of the mouth of the Oranchon River. The lake is
fed by a branch of the Oranchon River, and the water level fluctuates by about 3m according
to the flow in the river. The lake reaches a maximum depth of 7m during the rainy season in
July and August; at low water levels in January and February, the surface area is reduced to
182 ha. The lake is completely frozen over in winter (mid-December to late March).
Climatic conditions: Temperate climate with very cold winters and a rainy season in
summer.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: The area has been designated as a Natural Monument.
Land use: No information; agriculture, including rice-growing, and forestry in surrounding
areas.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important breeding and staging area for migratory waterfowl, notably herons and
ducks.
Special floral values: No information.
Criteria for inclusion: 1b, 3b.
Source: Chung Jong Ryol.
Wetland name: Ryonghung-Gang Estuary
Country: Democratic People's Republic of Korea
Coordinates: 39°49'N, 127°34'E;

Location: Hejug-Ri, Kumyan County, west of the cities of Hamhung and Hungnam, South
Hamgyong Province.
Area: c.10, 000 ha.
Altitude: 0-5m.
Biogeographical Province: 2.14.5.
Wetland type: 02, 06, 08, 11, 13 & 19.
Description of site: The lower reaches, riverine marshes and estuarine mudflats of the
Ryonghung River, with the cities of Hamhung and Hungnam on the eastern shore. The river
rises in the Nangnim Sanmaek Mountains to the north, and there are large areas of rice
paddies along the lower reaches extending to the estuary.
Climatic conditions: Temperate climate with very cold winters and a rainy season in
summer.
Principal vegetation: Freshwater marshes, brackish estuarine marshes and rice paddies.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed: There is a proposal to designate the estuary as a Natural
Monument.
Land use: No information; rice-growing in surrounding areas.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important staging area for migratory waterfowl, notably Red-crowned Cranes
Grus japonensis, and a wintering area for Cygnus cygnus.
Special floral values: No information.
References: Chung Jong Ryol (1987); Pak U Il (1987).
Criteria for inclusion: 2a, 3b.
Source: Chung Jong Ryol.
Wetland name: Kwan-Po
Country: Democratic People's Republic of Korea
Coordinates: 39046'N, 127°30'E;
Location: 10 km south of Hungnam City, Chongpyong
County, South Hamgyong Province.
Area: 1,064 ha.
Altitude: Sea level.
Biogeographical Province: 2.14.5.
Wetland type: 08.
Description of site: A brackish lake, 0.8-l.5m deep, and associated marshes, formed by the
natural damming of an estuarine system; the largest inland sea-lake in Korea. The lake is fed
by the Wonsuchon and Pupyorchon Rivers, which rise in the hills to the west.
Climatic conditions: Temperate climate with cold winters and a rainy season in summer.
Principal vegetation: Brackish marshes; rice paddies in surrounding areas.
Land tenure: State owned.
Conservation measures taken: The lake has been designated as a Natural Monument, as has
the nearby breeding colony of herons and egrets at Sondok-ri.
Land use: Fish culture and duck farms; agriculture (rice-growing) in surrounding areas.
Disturbances and threats: No information.
Economic and social values: The lake is of considerable scientific interest for the study of
geological phenomena such as the movement of the earth's crust, processes of erosion and
changes in salinity.

Fauna: An important breeding area for ducks, and an important staging and wintering area
for a wide variety of waterfowl. Grus japonensis and G. vipio often occur on passage. There
is a very large breeding colony of egrets Egretta spp and Grey Herons Ardea cinerea in a two
ha pine forest at Sondok-ri, not far from the lake. Several thousand birds are present at the
colony during the breeding season.
Special floral values: No information.
References: Chung Jong Ryol (1987).
Criteria for inclusion: 1b, 3b.
Source: Chung Jong Ryol.
Wetland name: Shijun-Ho
Country: Democratic People's Republic of Korea
Coordinates: 39006'N, l27°45'E;
Location: Kanwon-Ri, Tongchon County, 25 km east of Wonsan,
Kangwon Province.
Area: 230 ha.
Altitude: Sea level.
Biogeographical Province: 2.15.5.
Wetland type: 08.
Description of site: A saline lake, up to 3.5m deep, and associated marshes on the narrow
coastal plain south of Yonghung Bay, with two smaller lakes to the south. The lake is fed by
run-off from hill ranges to the south and west.
Climatic conditions: Temperate climate with cold winters and a rainy season in summer.
Principal vegetation: Brackish marshes; rice paddies to the southeast.
Land tenure: State owned.
Conservation measures taken: The lake and a nearby breeding colony of herons and egrets
(Ryonsan-ri) have been designated as Natural Monuments.
Land use: Outdoor recreation and tourism; agriculture in surrounding areas.
Disturbances and threats: No information.
Economic and social values: The lake is a popular tourist resort.
Fauna: An important wintering area for waterfowl, notably Ardea cinerea, Cygnus cygnus,
C. olor, Anser fabalis and many ducks. In summer, the lake is an important feeding area for
large numbers of Larus crassirostris from a breeding colony on a nearby offshore island.
There is a breeding colony of egrets Egretta spp and Grey Herons Ardea cinerea at
Ryonsan-ri, not far from the lake.
Special floral values: No information.
References: Chung Jong Ryol (1987); Tomek (1984).
Criteria for inclusion: 1b, 3b.
Source; Chung Jong Ryol.

Wetland name: Samil-Po
Country: Democratic People's Republic of Korea
Coordinates: 38°44'N, 128°12'E;
Location: Samil-Po-Ri, Kosong County, 80 km ESE of Wonsan, Kangwon Province.
Area: 676 ha.
Altitude: Sea level.
Biogeographical Province: 2.15.5.
Wetland type: 14, 19, 20 & 22.

Description of site: A freshwater lake, up to 4.2m deep, and associated marshes on a narrow
coastal plain with hills rising steeply to over 1,600m in the west; in a region of wet meadows,
peat bogs, old peat cuttings and rice paddies. The lake is fed by the Nam-gang River.
Climatic conditions: Temperate climate with cold winters and a rainy season in summer; the
average annual rainfall is 1,580 mm and the mean annual temperature 11°C.
Principal vegetation: Freshwater marshes; wet thickets, wet meadows and rice paddies in
surrounding areas. Land tenure: State owned.
Conservation measures taken: The lake has been designated as a Natural Monument.
Land use: Outdoor recreation and tourism; agriculture (mainly rice-growing) in surrounding
areas.
Disturbances and threats: No information.
Economic and social values: The lake is a popular tourist resort.
Fauna: An important wintering area for waterfowl, notably Grus japonensis (50-70 in recent
years) and Cygnus cygnus, and a breeding area for several species including Porzana fusca.
Special floral values: No information.
References: Chung Jong Ryol (1987); Pak U Il (1987); Tomek (1984).
Criteria for inclusion:1b, 2a.
Source: Chung Jong Ryol.
Wetland name: Chongchon-Gang Estuary
Country: Democratic People's Republic of Korea
Coordinates: 39°43'N, 125°24'E;
Location:Tongrim-Ri, Mundok County, 65 km NNW of Pyongyang, South Pyongan
Province.
Area: c.30, 000 ha.
Altitude: Sea level.
Biogeographical Province: 2.14.5.
Wetland type: 02, 06, 08, 11, 13 & 19.
Description of site:The estuarine system of the Chongchon-Gang River, with extensive
estuarine marshes and intertidal mudflats, large areas of rice paddies, and a marshy low-lying
island; at the northeastern extremity of Korea Bay.
Climatic conditions: Temperate climate with cold winters and a rainy season in summer.
Principal vegetation: Fresh to brackish marshes and rice paddies.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed:There is a proposal to establish a Natural Monument at
the wetland.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna:An important staging area for a wide variety of waterfowl, particularly the cranes
Grus monacha, G. japonensis and G. vipio. Over 1,000 G. monacha were recorded in March
1981, and large numbers were again present in the spring of 1983, 1984 and 1985. The birds
roost along the lower reaches of the Chongchon-Gang, and feed in nearby rice paddies. A
few White Storks Ciconia (ciconia) boyciana have occurred on passage and in winter in
recent years. Other rare species of waterfowl occurring on passage include Egretta
eulophotes, Platalea minor and Anser cygnoides.
Special floral values: No information.
References: Chung Jong Ryol (1987).
Criteria for inclusion: lb, 2a, 3b.

Source: Chung Jong Ryol.
Wetland name: Tegam-do, Sogam-do and Sonchonrap-to
Country: Democratic People's Republic of Korea
Coordinates: 39°25'-39°42'N, 124°24'-124°39'E;
Location:10-20 km off the northeast coast of Korea Bay, 45-85 km SSE of Shini-ju,
Chongju and Sonchon Counties, North Pyongan Province.
Area: Several hundred ha.
Altitude: Sea level to 264m.
Biogeographical Province: 2.14.5.
Wetland type: 03.
Description of site: A group of small rocky islands in the northeastern part of Korea Bay,
comprising an archipelago of ten islands (including Tegam-do and Sogam-do) in the
southeast and the two islands of Sonchonrap-to (Rap-to and Sorap-to) in the northwest.
Tegam-do is 600m long and 300 wide; Sogam-do is a rugged island with steep cliffs and
some tree and scrub cover; Rap-to is 2,000m long and 450m wide and is devoid of trees;
Sorap-to is 500m long and 250m wide and is mostly rocky.
Climatic conditions: Temperate climate with cold winters and a rainy season in summer.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: The islands have been designated as Breeding Seabird
Protection Areas to protect breeding colonies of egrets, spoonbills and seabirds (Tegam-do
Breeding Seabird Protection Area and Sonchonrap-to Breeding Seabird Protection Area).
Land use: No information.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The islands are important for their breeding Chinese Egrets Egretta eulophotes,
Black-faced Spoonbills Platalea minor and sea-birds. Some 50-60 E. eulophotes and a few
pairs of P. minor breed on Tegam-do; 40-50 pairs of E. eulophotes and several pairs of P.
minor breed on Sogam-do; some E. eulophotes breed on Sorap-to; and a few P. minor breed
on other islands in the group. The total population of E. eulophotes in the islands is estimated
at about 200-250 birds. The egrets nest in low trees or on the ground in low vegetation, and
feed on tidal mudflats amongst the islands, usually within seven or eight km of the nesting
sites. The spoonbills nest on cliff ledges. Other breeding birds include Streaked Shearwater
Caloneciris leucomelas (on Rap-to), Temminck's Cormorant Phalacrocorax filamentosus
(several thousands on Sorap-to), Oystercatcher Haematopus ostralegus, Black-tailed Gull
Larus crassirostris (tens of thousands), Rhinoceros Aukiet Cerorhinca monocerata (on
Rap-to) and White-rumped Swift Apus pacificus.
Special floral values: No information.
Research and facilities: A study has been made of the breeding Chinese Egrets.
References: Chung Jong Ryol (1987).
Criteria for inclusion: 1b, 2a.
Source: See references.
Wetland name: Taedong Estuary and Taesong-Ho
Country: Democratic People's Republic of Korea
Coordinates: 38°40'-39°00'N, l25°05'-125°30'E;
Location: in the region of Nampo, 50 km southwest of Pyongyang, South Pyongan and
South Hwanghae Provinces.
Area: c.70,000 ha.

Altitude: 0-5m.
Biogeographical Province: 2.14.5.
Wetland type: 02, 03, 06, 08, 09, 11, 13, 14 & 19.
Description of site: The estuarine and floodplain system of the Taedong River, with
extensive fresh to saline marshes, salt pans and intertidal mudflats in the estuary, and several
shallow freshwater lakes, associated marshes and large areas of rice paddies on the adjacent
plains. Taesong-Ho Lake (c.750 ha) lies on the west bank of the river some 1 5 km from the
coast. The small island of Tok-to lies off the south coast of the outer estuary.
Climatic conditions: Temperate climate with cold winters and a rainy season in summer.
Principal vegetation: Fresh, brackish and saline marshes, wet thickets and rice paddies;
agricultural land and coniferous and mixed forests in surrounding areas.
Land tenure: State owned.
Conservation measures taken: The island of Tok-to has been designated as a Breeding
Seabird Protection Area.
Land use: Outdoor recreation and tourism.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important staging area for Grus monacha, G. japonensis and shorebirds, and a
breeding area for a variety of waterfowl. Up to 300 Hooded Cranes G. monacha have been
observed along the lower reaches of the Taedong River in March and October. A few Eastern
White Storks Ciconia (ciconia) boyciana have occurred in winter in recent years. Several
pairs of Black-faced Spoonbills Platalea minor breed on the island of Tok-to, along with
Black-tailed Gulls Larus crassirostris and Rhinoceros Auklets Cerorhinca monocerata.
The coastal plains of Chosan and Onchon Counties to the north of the estuary are an
important wintering area for Great Bustards Otis tarda. Flocks of up to 40-50 birds have been
observed between mid-October and March.
Special floral values: No information.
References: Chung Jong Ryol (1987); Tomek (1984 & 1985).
Criteria for inclusion: 2a, 3b.
Source: See references.
Wetland name: Wetlands of South Hwanghae and Kaesong
Country: Democratic People's Republic of Korea
Coordinates: 37°45'-38°15'N, 125°00'-l26°30'E;
Location: in Panmun County, Kaesong City, and Yonan,
Paechon, Taetan, Pyoksong, Ongjin, Kangryong, Ryongyon and Changkjon Counties, South
Hwanghae Province.
Area: Unknown.
Altitude: 0-10m.
Biogeographical Province: 2.15.5.
Wetland type: 02, 06, 08, 11, 13, 14, 15 & 19.
Description of site: A vast area of marshy plains with scattered hill ranges, and numerous
estuaries and bays with extensive intertidal mudflats extending west from the estuarine
system of the Imjin and Han Rivers and Demilitarized Zone to the region of Changkjon on
the southeastern shore of Korea Bay. There are many small lakes and reservoirs, large areas
of reed-beds and rice paddies, and numerous hot springs, which maintain areas of open water
throughout the winter.
Climatic conditions: Temperate climate with cold winters and a rainy season in summer.
Principal vegetation: Reed-beds and rice paddies.
Land tenure: State owned.

Conservation measures taken: At least six Natural Monuments have been established; four
for wintering Grus japonensis and G. vipio (Kangryong, Panmun, Ongjin and Paechon), one
for wintering waterfowl in general (Kumya), and one to protect a large breeding colony of
Ardea cinerea (Sahyong-ri).
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An extremely important wintering area for Red-crowned Cranes Grus japonensis and
many other species of waterfowl. Between 1979/80 and 1984/85, the wintering population of
G. japonensis fluctuated between 193 and 219 individuals. The birds are concentrated in
three main regions: Panmun-gun Panmunchom-ri and Rimhan-ri (32-85 birds);
Kangryong-gun and Tongp-ri (60-113 birds); and Ongjin-gun and Ryongyon-gun (49-76
birds). White-naped Cranes G. vipio occur in large numbers on passage, and in recent years,
a flock of 20-30 birds has wintered near Kaesong in Panmun County. Hooded Cranes G.
monacha also occur on passage. A flock of 17 Eastern White Storks Ciconia (ciconia)
boyciana appeared in Kangryong County in January 1981, and 5-6 birds have wintered in
this area ever since. The estuarine marshes are very important for wintering Whooper Swans
Cygnus cygnus, flocks of as many as 300-500 birds occurring in Kangryong and Ongjin
Counties. Hundreds of Grey Herons Ardea cinerea nest in a group of thirteen old trees at
Sahyong-ri near Pyoksong. The White-tailed Eagle Haliaeetus albicilla is a regular winter
visitor. The extensive intertidal mudflats are presumably of considerable importance for
migratory shorebirds, gulls and terns.
Special floral values: No information.
Research and facilities: Some studies have been carried out on the wintering cranes.
References: Chung Jong Ryol (1987); Kim & Oesting (1981); Pak U 11 (1987).
Criteria for inclusion: 2a, 3b.
Source: See references.
REFERENCES
Chung Jong Ryol (ed.). (1987). Endangered Bird Species in the Korean Peninsula. Tokyo:
Museum of Korean Nature, Korea University, and Wild Bird Society of Japan.
Karpowicz, Z. (1985). Wetlands in East-Asia - A Preliminary Review and Inventory. ICBP
Study Report No. 6. Cambridge: International Council for Bird Preservation.
Kim, H.K. & Oesting, M.R. (1981). Cranes in Korea. In: Lewis, J.C. & Masatomi, H. (eds),
Crane Research around the World: 57-60. Baraboo: International Crane Foundation.
o Myong Sok. (1984). Wiederentdeckung der Schopfkasarka, Tadorna cristata, in der
Koreanischen Demokratischen Volksrepublik. Journal fur Ornithologie 125: 102-103.
Pak U Ii. (1987). On the distribution of the Red-crowned Crane in the Democratic People's
Republic of Korea. In: Archibald, G.W. & Pasquier, R.F. (eds), Proceedings of the 1983
International Crane Workshop: 87-88. Baraboo: International Crane Foundation.
Poore, D. (1986). Report of a Mission to the Democratic People's Republic of Korea.
Unpublished report for United Nations Educational, Scientific and Cultural Organization.
Ri Jung Wong et al.. Natural Monuments of the Democratic People's Republic of Korea.
Agricultural Ministry, D.P.R.K.
Tomek, T. (1984). Material on the breeding avifauna of the People's Democratic Republic of
Korea. Acta Zool. Cracov. 27: 19-46.
Tomek, T. (1985). Material on the breeding avifauna of the Democratic People's Republic of
Korea. Results of Expedition '83. Acta Zool. Cracov. 29: 187-218.

REPUBLIC OF KOREA
INTRODUCTION
Based on information provided by Prof. Won Pyong-Oh
Area: 99,143 sq.km.
Population: 41,600,000 (1986).
The Republic of Korea comprises the southern half of the Korean Peninsula and its
numerous offshore islands. About two-thirds of the country are hilly or mountainous,
and 81% of the land is over l00m above sea level. In general, the western and southern
slopes of the peninsula are gentle, with well developed river basins, relatively broad
coastal plains, extensive estuarine systems, and many offshore islands, while the
eastern slope is very steep, with no significant river basins or coastal plains and no
islands. Low-lying areas ideally suited to human habitation and cultivation constitute
only 3,801 sq.km (3.8%) of the national territory.
The Korean Peninsula has a humid, East Asian monsoonal climate. The winters are
generally cold and dry, with northwesterly winds bringing cold, dry air from eastern
Siberia. Mean January temperatures in most of the country are just below freezing.
Summers are warm and wet, with mean temperatures exceeding 20°C. The summer
monsoon brings abundant moisture from the ocean and produces heavy rainfall. Most
parts of the country receive between 1,000 and 1,500 mm of rain per year, about 70%
falling in the period June to September. Typhoons are frequent along the south coast
in summer and early autumn, and often bring heavy floods.
The predominant natural vegetation over most of the country is temperate,
broad-leaved deciduous forest and mixed forest, but large areas have been cleared for
agriculture and urban development. On the south coast and offshore islands of Cheju
and Ullung, the warm, wet climate supports a warm-temperate, broad-leaved
evergreen forest, while on the higher mountains in the central and eastern parts of the
country, there are coniferous and mixed forests typical of a cold-temperate climate.
With a population density of 419.3 persons per sq.km, the Republic of Korea has one
of the highest population densities in the world. The population continues to grown
rapidly, although the annual rate of increase has fallen from 2.7% during the early
1960s to 1.25% during 1980-85. In recent decades, there has been a great expansion in
urban and industrial areas, often at the expense of agricultural land. During the period
1970-1983, urban and industrial areas expanded by 80.6 sq.km., while farmland was
reduced by 109 sq.km. As a consequence, the degree to which the country was self
sufficient in food fell from 80.5% to 48.7% during the same period, and food imports
rose from 21 million to 72 million tons per year.
In an effort to solve these problems, the Government is pursuing a major programme
of land reclamation at estuaries and shallow bays on the south and west coasts.

Reclamation has a long history in Korea, the first projects dating from about the 13th
Century. By 1941, approximately 41,000 ha had been reclaimed, and by 1983, this had
risen to 91,000 ha. In recent years, the national land area has been increasing by an
average of 11,000 ha per year, and between 1983 and the year 2001, the Government
plans to increase the land area by a total of 197,900 ha. In a pre-feasibility study
carried out by the Government in 1984, 155 estuaries and bays with a total area of
418,368 ha were identified as being suitable for land reclamation projects.
Seventy-three of these sites (390,350 ha) are on the west coast and the remainder
(28,018 ha) are on the south. It is anticipated that all 155 sites will eventually be
reclaimed, resulting in the loss of 66.5% of the coastal wetlands in the south and west
of the Republic.
The Republic of Korea has emerged as one of the world's leading fishing nations, with
fleets engaged in all major oceans. However, the inland fisheries catch is rather small,
e.g. 50,000 metric tonnes in 1984. The species taken are mainly carp, eel, bach and
trout. Aquaculture is growing in importance and the production of molluscs,
particularly oysters, and sea-weeds has increased substantially. The Government has
been pursuing a long term aquaculture development programme through the
expansion of oyster and clam cultivation areas and the intensified development of both
profitable and unexploited species. Already certain tidal areas in the southern
provinces have been designated for shellfish culture.
However, there is a growing concern that pollution might affect these aquaculture
areas as a result of the reclamation works and industrial development in adjacent
areas.
Summary of Wetland Situation
Despite the ruggedness of much of its terrain, the Republic of Korea possesses a
number of very important wetlands, particularly in the larger river basins in the
northwest, and at the major estuaries on the west and south coasts. The Republic has
13,200 km of coastline (including 8,577 km around offshore islands), and about
630,000 ha of estuarine systems and shallow sea bays on the west and south coasts.
The northwest coast has one of the highest tidal ranges in the world, with neap tides of
5.5m and spring tides of 9.3m. In the southeast, the tidal range is much lower; about
0.3m at neap tides and 1.5m at spring tides. Extensive areas of mudflats are exposed at
low tide, particularly on the west coast in estuaries such as the Han, Kum and Tangjin,
and in tidal basins and bays such as the Asan, Cheon Su and Haenam. The country
possesses 3,952 km of rivers and streams, and some 18,620 small lakes and ponds.
The great majority of the latter are in the four southernmost provinces, North and
South Cholla, and North and South Kyongsang.
Only a few of the wetlands have been studied in detail, and there is an urgent need for
more survey work. Four of the most important sites for waterfowl have been
designated as Natural Monuments under the Cultural Property Preservation Law, but
no major wetland has as yet been protected in a National Park. There are, however,
three large marine national parks and a coastal national park which include some
wetland habitat.
The wetlands of the Republic of Korea support a remarkably rich variety of
waterfowl, including a number of endangered species. Of the total avifauna of about

383 species, over 140 species are waterfowl and a further 40 or so are birds of prey,
near-passerines or passerines often or always associated with wetlands. Thus almost
50% of the country's avifauna are dependent on wetland habitats. The Republic is
particularly important for wintering ducks, geese and swans (40 species), wintering
cranes (three species), and passage shorebirds (52 species). Threatened species include
one breeding species, Egretta eulophotes, four regular winter visitors Anas formosa,
Grus japonensis, G. vipio and G. monacha, two scarce winter visitors, Ciconia
(ciconia) boyciana and Larus saundersi, and four uncommon to rare passage migrants,
Platalea minor, Mergus squamatus, Tringa guttifer and Eurynorhynchus pygmeus.
The Japanese Crested This Nipponia nippon formerly occurred as a rare winter visitor
in the north, but was last recorded in 1977/78, and there are two old records (1913-14
and 1916) of the Crested Shelduck Tadorna cristata, a species which is now believed
to be extinct.
Sixteen species of waterfowl have been designated as Natural Monuments under the
Cultural Property Preservation Law, namely Egretta eulophotes, Ciconia (ciconia)
boyciana, C. nigra, Platalea leucorodia, P. minor, Nipponia nippon, Cygnus olor, C.
cygnus, C. columbianus, Anser cygnoides, Branta bernicla, Aix galericulata, Grus
japonensis, G. vipio, G. monacha and Haematopus ostralegus. The wintering grounds
for swans on Chindo Island, the wintering area for divers Gavia spp around Kojedo
Island, the wintering area for cranes in the Han River estuary, and the Nakdong
Estuary have also been designated as Natural Monuments. Other Natural Monuments
include eight breeding colonies of herons and egrets, and five sites for the freshwater
fishes Anguilla marmorata, Siniperca scherzeri, Gonoprokopterus mylodon and
Brachymystax lenok (two sites).
Most ducks and geese, the Watercock Gallicrex cinerea and 12 species of shorebirds
have been designated as game birds which may be hunted during specified open
seasons. However, in 1972, the Government proclaimed a ban on all hunting
throughout the Republic except in a few special hunting areas such as those on Cheju
Island.
On the whole, the Government of the Republic of Korea and the general public have
reacted favourably to appeals from conservation bodies for increased protection of
wetland habitats, but as yet no positive measures have been taken, and the wetlands
continue to be destroyed at an alarming rate. The major causes of loss or degradation
of wetland habitat are direct human threats such as: (a) reclamation for agriculture,
industry and urban development; (b) construction of dikes, dams, levees and sea-walls
for flood control and water supply; (c) diversion of sediments by dams, deep channels
or other structures; (d) discharge of domestic sewage, solid waste, pesticides and other
chemical pollutants into rivers and other water bodies.
In the Republic of Korea, as elsewhere, wetland loss and degradation cannot be
neglected or tolerated any longer. Every effort should now be made to conduct a
nation-wide campaign for the protection and management of the remaining wetlands,
both inland and on the coast. Such a campaign should include: (a) a campaign through
the mass media to improve public awareness of the importance of wetlands and
necessity for wetland conservation; (b) a campaign to promote the protection and
management of those wetlands of international importance for migratory waterfowl;

(c) the completion of a detailed national inventory of wetlands which can then serve as
the basis for a continuing monitoring programme; (d) a research programme on the
ecology of the wetlands and their wildlife to augment existing information on wetland
values, and to discover effective means for their protection and management.
Wetland Research
Prior to 1986, no systematic study of the wetlands of the Republic of Korea had been
attempted. Fisheries research has been undertaken by the Government Fisheries
Research and Development Agency based in Pusan, but most of this has concerned the
marine fisheries and aquaculture. A considerable amount of attention has been given
to coastal wetlands with a view to the possibilities for land reclamation, and a great
deal of wetland research has been undertaken in the Nakdong Estuary since 1980, to
determine the ecological impact of the Nakdong Barrage and to provide baseline data
for future monitoring. Most other studies on the wetlands and their wildlife have been
carried out by university staff and students, and have focused on threatened species
such as the swans and cranes. In April-June 1988, however, extensive shorebird
surveys were carried out at wetlands along the west and south coasts in a joint project
between the University of East Anglia, U.K., and Kyung Hee University in Seoul
(Long et al., 1988; Won et al., 1988).
In 1985, the Environment Administration initiated a National Survey of Natural
Ecosystems. Work began on a survey of the wetland ecosystems in 1986, and is
expected to be completed by 1990. The wetland survey is being carried out by the
Environment Administration and involves several research institutes and many
university personnel.
Wetland Area Legislation
There is no legislation which specifically relates to wetland protection. The coastal
and marine areas are covered by the national park legislation which began with the
Natural Parks Law enacted in 1967. In 1981, miscellaneous laws and decrees relating
to national parks were integrated into the Natural Parks Law, ensuring a more
favourable and more powerful national parks administration. Natural Monuments,
which may include both sites and species, are designated under the Cultural Property
Preservation Law. Areas can also be designated as National Environmental
Preservation Areas (NEPA) under the National Land Use and Management Law of
December 1982, and as National Ecological Systems Preservation Areas (NESPA)
under Article 9 of the Environmental Preservation Law of December 1981. These
confer greater protection on an area than a Natural Monument. Restrictions in
National Environmental Preservation Areas include the prohibition of house building,
cutting of trees, reclamation of land, changes in land use, livestock grazing and the
capture of wild animals. A NESPA is an area within a National Environment
Protection Area which requires special protection. No NEPAs or NESPAs have as yet
been designated to protect areas for nature conservation. However, part of the
Nakdong Estuary has been proposed as a NEPA and is scheduled for designation in
late 1988.
Wetland Area Administration

There is no ministry or office within the Government which is exclusively assigned to
the administrative work for nature conservation, and there is no organization
specifically concerned with wetlands. Four ministries are involved in nature
conservation. The Ministry of Construction was appointed as the National Park
Administration Authority, and its Division of Parks has designated 12 National Parks
since 1967. The Bureau of Cultural Property Preservation in the Ministry of Culture
and Information designates Natural Monuments. A Division of Nature Conservation
was set up within the Bureau of Local Administration in the
Ministry of Home Affairs in 1978, to handle all matters relating to nature conservation
in that Ministry. An Environment Administration was established in 1980, to deal with
matters relating to the natural environment. The Division of Environmental Ecology
within this Administration is responsible for matters relating to natural ecosystems.
Organizations involved with Wetlands
a)

Governmental Organizations

Environment Administration
The agency is sponsoring a major survey of ecosystems of Korea.
National Land Development Institute
The Institute has conducted a study of coastal wetlands suitable for reclamation.
Forest Research Institute, Ministry of Agriculture, Forestry and Fishery
The Wildlife Division in the Office of Forestry administers the laws concerning the
protection and hunting of wildlife.
Bureau of Cultural Property Preservation, Ministry of Culture and
Information
Responsible for preserving threatened species and communities, and for designating
Natural Monuments.
Division of Nature Conservation, Ministry of Home Affairs -Ministry of
Construction
The Bureau of Land Planning is responsible for planning
reclamation
projects, while the Institute for Human Settlements administers the actual
development. The Division of Parks within the Bureau of Land Planning designates
and administers National Parks. b) Non-governmental Organizations
Korea Central Council for Nature Preservation -National Parks Association of
Korea
The Association was created in 1971 to "ensure the sound development of
attractive natural scenic areas", including national, municipal and provincial parks,
natural parks and tourist sites. It publishes a quarterly bulletin entitled "National
Parks". - Korea Society for the Protection of Wild Animals The Society established a
Wetlands Research Group in 1986, and is involved in the survey of ecosystems being
coordinated by the Environment Administration.
-

Korean Association for the Conservation of Nature

Established as the Korean Commission for Conservation of Nature in 1965,
and renamed in 1974. - Institute of Ornithology
The Institute is an association of
ornithologists in academic institutions, many of whom
are involved in research

on wetlands and waterfowl. - Industrial Sites and Water Development Corporation
(ISWACO) In charge of the Nakdong Estuary Barrage and Reclamation Project. ICBP National Section c) Universities
-

Dong A University, Pusan

Particularly the Department of Biology which is conducting studies on the Nakdong
Estuary.
-

Kyeong-Nam University, Kyeongsangnam-do

Kyung Hee University, Seoul
Particularly the Department of Zoology and Natural History Museum.
Seoul National University, Seoul
Particularly the Commission for Conservation of Nature and Natural Resources in the
Department of Zoology.

WETLANDS
Site descriptions based on a report prepared for this Directory by Professor Won
Pyong-Oh of Kyung Hee University, wetland data sheets provided by Mr Hwang
Hong-Suk of the Environment Administration and Mr Theunis Piersma, and a report
entitled "A Survey of South Korean Wetlands and Staging Shorebirds: Spring 1988"
by Long et al. (1988).
Wetland name: Hwajinp'o, Song'chi, Ch'ongch'o and Kyongp'o Lakes
Country: Republic of Korea
Coordinates: Hwajinp'o 38°28'N, 128°26'E; Song'chi 38°20'N, 128°31'E; Ch'ongch'o
38012'N, 128035'E; Kyongp'o 37°47'N, 128°54'E;
Location:on the coast of the East Sea, 17-107 km south of the North Korean border,
Kangwon Province. The southernmost lake, Kyongp'o, is five km north of Kangnung.
Area: Hwajinp'o 230 ha; Song'chi 63 ha; Ch'ongch'o 135 ha; Kyongp'o 117 ha.
Altitude: 0-10m.
Biogeographical Province: 2.15.5.
Wetland type: 08 & 17.
Description of site: A series of small brackish lakes, ponds and marshes along a 100
km stretch of the narrow coastal plain in the extreme northeast of the Republic. The
largest lake, Hwajinp'o, is a reservoir built for agricultural water supply; Song'chi,
Ch'ongch'o and Kyongp'o Lakes were formed by the natural damming of small
estuaries. Other less important sites include Bongp'o Pond (10 ha), Yeongnang Pond
(101 ha), Maeho Pond (19 ha) and Hyangho Pond (104 ha). The lakes are about
l.5-2.Om deep, and all are brackish to saline (maximum salinity 34 p.p.t.).
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters and
warm wet summers. The average annual rainfall varies from 1,287 mm at Hwajinp'o
to 1,305 mm at Kyongp'o, and the mean annual temperature from 11.8°C to 12.1°C.
Principal vegetation: Marshes dominated by Typha orientalis and Phragmites
communis, with Zizania latifolia, Najas minor, Potamogeton berchtoldii and Ruppia
rostellata. Rice paddies and forested hills in adjacent areas.
Land tenure: The lakes are state owned; adjacent areas are privately owned.
Conservation measures taken: No habitat protection. The wintering swans were
designated as a Natural Monument (No.201) in 1968.
Conservation measures proposed: It is recommended that the four main lakes and
adjacent seashores be designated as Natural Monuments for the wintering swans.
Land use: Sport fishing and other forms of outdoor recreation; cultivation of rice in
adjacent areas.
Disturbances and threats: Dredging at Kyongp'o Lake by the Kangnung City
Authorities.
Economic and social values: No information.
Fauna: An important wintering area for the swans Cygnus cygnus, C. columbianus
and C. olor; some 250-350 swans visit the lakes between late October and early
March, including about 50 C. olor (maximum of 145 in January 1980). This is the
only regular wintering area for C. olor in the Republic. Fishes include Carassius
auratus, Tridentiger obscurus, Oncorhynchus masou, Moroco lagowskii, Lefua cost
ata, Rhinogobius brunneus, Chaenogobius castaneus. C. annularis, Plecoglossus
altivelis, Misgurnus anguillicaudatus and Ctenogobius gymnauchen.

Special floral values: No information.
References: Won (1981a & 1981b).
Criteria for inclusion: 1b, 3b.
Source: Won Pyong-Oh.
Wetland name: Ch'olwon Basin
Country: Republic of Korea
Coordinates: 38°l5'N, 127°13'E;
Location:on the edge of the Demilitarized Zone, 18 km north of Tongduch'on and 75
km NNE of Seoul, Kangwon Province.
Area: 500 ha.
Altitude: 190m.
Biogeographical Province: 2.15.5.
Wetland type: 11, 15 & 19.
Description of site: An area of rice paddies with scattered dry fields, uncultivated
gravelly lands and fallow lands overgrown with weeds; in a basin amongst low hills in
the upper drainage of the Imjin River. The basin is crossed by four or five streams fed
by abundant spring water and with a rich growth of aquatic vegetation. The area
includes two small reservoirs, Hak in the south and T'ogyo in the northeast, and a
small lake, Sammyong, in the west.
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters and
warm wet summers. The average annual rainfall is 1,307 mm, and the mean annual
temperature 10.5°C.
Principal vegetation: Spring-fed marshes with Cyperus exallatus, Carex spp and
Miscanthus sinensis, and rice paddies.
Land tenure: Mainly privately owned.
Conservation measures taken: No habitat protection. The Red-crowned Cranes were
designated as a Natural Monument (No.202) in 1968, and an artificial feeding
programme was carried out for the cranes from 1978-1980.
Conservation measures proposed: It is recommended that the basin be designated as
a Natural Monument for the wintering cranes.
Land use: Cultivation of rice and other crops.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: A regular wintering area for Red-crowned Cranes Grus japonensis; the cranes
were first discovered in the late 1970s and since then there have usually been between
60 and 80 birds present each winter, although 100 were recorded in February 1987.
White-naped Cranes Grus vipio have also begun to winter in the area. Six were found
in the winter of 1977/78; between seven and 35 occurred annually until 1984/85, 69
appeared in 1986/87 and 61 were present in mid-January 1988. Other waterfowl
present in mid-January 1988 included 60 Anser fabalis and three Anas
poecilorhyncha. Fishes include Zacco platypus, Z. temmincki, Coreoleuciscus
splendidus, Coreoperca herzi, Cobitis koreensis and Microphysogobio longidorsalis.
Special floral values: No information.
Research and facilities: Several studies have been carried out on the wintering
cranes.
References: Archibald (1981); Won (1981c & 1986b).
Criteria for inclusion: 2a.
Source: Won Pyong-Oh.

Wetland name: Taesong'dong and Panmunch'om Marshes
Country: Republic of Korea
Coordinates: 37°57'N, 126°42'E;
Location:in the Demilitarized Zone 40 km northwest of Seoul, Kyonggi Province.
Area: 1,700 ha.
Altitude: 32m.
Biogeographical Province: 2.15.5.
Wetland type: 11, 17 & 19.
Description of site: A complex of rice paddies and riverine marshes with two small
water storage reservoirs (of 400 ha and 200 ha respectively), on the plains north of the
Imjin River in the Demilitarized Zone. There are several springs and streams which
remain unfrozen throughout the winter, and some areas of undisturbed marsh along
the North Korean border.
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters and
warm wet summers.
Principal vegetation: Riverine marshes and rice paddies.
Land tenure: Mainly privately owned.
Conservation measures taken: No habitat protection. The Red-crowned Cranes and
White-naped Cranes were designated as Natural Monuments in 1968 (Nos.202 and
203 respectively), and some artificial feeding was carried out for the cranes between
1974 and 1978.
Land use: Cultivation of rice.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: A very important staging and wintering area for 5,000-10,000 ducks and
geese, and a wintering area for about 120 White-naped Cranes Grus vipio (maximum
172 in January 1988) and small numbers of Red-crowned Cranes Grus japonensis.
Counts of Anatidae in the autumn and winter of 1986 included:
26 Cygnus sp
2,650 Anser fabalis
1,500 A. albifrons
100 Aix galericulata
100 Anas crecca
1,000 A. platyrhynchos
2,000 A. poecilorhyncha
The wintering Red-crowned Cranes were first discovered in 1974 (36 birds). About40
wintered in the area until 1981, but numbers have since declined; only ten were
present in the winter of 1986/87, and no birds were seen in January 1988. Many birds
of prey have been recorded on passage and in winter, including Pandion haliaetus,
Haliaeetus albicilla, Buteo lagopus, Circus cyaneus, Falco columbarius and F.
peregrinus. The endangered Japanese Crested This Nipponia nippon formerly
wintered in the area; three were observed near Panmunch'om in 1966, four were
present in the same area in the winter of 1973/74, and two were found in the winter of
1977/78, but none has been seen since then, and this small population is now thought
to be extinct.
Special floral values: No information.
Research and facilities: Several studies have been carried out on the wintering
cranes.

References: Archibald (1981); Won (1981c & 1986b).
Criteria for inclusion: lb, 2a, 3b.
Source: Won Pyong-Oh.
Wetland name: Han River Estuary
Country: Republic of Korea
Coordinates: 37°42'-37°46'N, 126°39'-126°42'E;
Location: in Paju and Gimpo Counties, 30 km northwest of Seoul, Kyonggi
Province.
Area: 2,620 ha.
Altitude: 0-10m.
Biogeographical Province: 2.15.5.
Wetland type: 02, 06, 08 & 19.
Description of site: The estuarine system of the Han River from about 25 km
downstream of Seoul to its confluence with the Imjin River. The river is 2-3 km wide
and rather shallow; there are extensive salt marshes on both banks, and large areas of
mudflat are exposed at low tide. The adjacent alluvial plain and reclaimed land are
largely under cultivation for rice. Salinities range from 6.9-22 p.p.t., and the pH values
from 6.7-7.0. The tidal range is one of the highest in the world.
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters and
warm wet summers. The average annual rainfall is 1,250 mm, and the mean annual
temperature 11.2°C.
Principal vegetation: The marshes bordering the mudflats are dominated by Suaeda
japonica, Salsola komarovi, Scirpus (maritimus) fluviatilis and Imperata cylindrica
var. koenigii; the central parts of the marshes are dominated by Phragmites
(communis) longivalvis, Aster tripolium, Scirpus (maritimus) fluviatilis and
Calamagrostis epigeios. Rice paddies in adjacent areas.
Land tenure: The estuary is state owned; adjacent rice paddies are privately owned.
Conservation measures taken: That part of the Han River Estuary in Gyoha-myeon,
Paju County, was designated as a Natural Monument (No.250) for White-naped
Cranes in 1975. The protected area was extended to include Haseong-myeon in Gimpo
County on the west side of the Estuary in 1977. The Bureau of Cultural Property
Preservation provided funds for artificial feeding for the cranes at Gyoha-myeon and
Haseong-myeon in 1976.
Land use: Fishing; cultivation of rice in adjacent areas.
Disturbances and threats: The principal threat is reclamation of more salt marsh and
mudflat for agricultural land. The construction of a multi-purpose dam in the 1970s at
Paldang, 82 km upstream, and the filling and draining of parts of the marshes have
caused changes in the tidal channels and salt concentrations in the soil. This has
resulted in a great increase in the extent of Phragmites, Aster, Imperata and
Calamagrostis, and decrease in the extent of Scirpus, Salsola and Suaeda.
Economic and social values: No information.
Fauna: The estuary was once a very important staging and wintering area for geese,
ten species of ducks and White-naped Cranes Grus vipio, but the numbers of
waterfowl using the area have decreased markedly in recent years. In the 1970s,
several thousand geese (Anser fabalis, A. albifrons) and ducks (mainly Anas
platyrhynchos, A. poecilorhyncha) used the area in autumn, but maximum counts in
recent years have been only:
220 A. fabalis

200 A. albifrons
570 A. platyrhynchos
160 A. poecilorhyncha
In the early 1970s, as many as 2,300 G. vipio used the estuary as a staging area in late
October and early November before moving on to their wintering grounds in Kyushu,
Japan. However, numbers have fallen rapidly since then. Some 1,740 were recorded in
November 1976 and 1,500 in November 1978, but only a few hundred birds occurred
in the early 1980s, and only 30-40 in 1985 and 1986. A few cranes normally remain in
the area throughout the winter. The estuary remains important as a staging area for
migratory shorebirds, e.g. 300 Tringa erythropus in April 1986. Fishes includes
Pseudogobio esocinus, Carassius auratus, Lefua costata, Misgurnus mizolepis and
Macropodus chinensis.
Special floral values: No information.
Research and facilities: Several studies have been carried out on the White-naped
Cranes and their habitat.
References: Archibald (1981); Cha (1986); Karpowicz (1985); Kim (1986); Kim &
Oesting (1981); Koo (1986); Koo & Won (1986); Lee (1986); Won (1980, 1981c,
1984 & 1986b).
Criteria for inclusion: 1b, 2a, 3b.
Source: Won Pyong-Oh.
Wetland name: Shin Islet
Country: Republic of Korea
Coordinates: 37°32'N, 126°05'E;
Location: in the Yellow Sea off the mouth of the Imjin Estuary, 54 km west of
Inch'on, Kyonggi Province.
Area: 2.2 ha.
Altitude: Sea level to 40m.
Biogeographical Province: 2.15.5.
Wetland type: 03.
Description of site: A small, flat-topped, rocky islet in the Yellow Sea, about 28 km
off the southwest coast of Kanghwa Island.
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters and
warm wet summers.
Principal vegetation: The flat top of the island is covered in a low growth of
Chenopodium album var. centrorubrum and Artemisia scoparia.
Land tenure: State owned.
Conservation measures taken: No habitat protection. The Chinese Egret Egretta
eulophotes has recently been designated as a Natural Monument. Conservation
measures proposed: Won Pyong-Oh has recommended that the island be given
official protection, and the Government has agreed to designate the island as a Natural
Monument.
Land use: None. There is one automatic beacon on the island. Disturbances and
threats: None known.
Economic and social values: None known.
Fauna: The island supports the largest breeding colony of the endangered Chinese
Egret Egretta eulophotes hitherto discovered. In June 1988, Won Pyong-Oh counted
429 nests with eggs or young. Many of the egrets feed on the extensive intertidal
mudflats at the south end of Kangwha Island and around Yongjong Island (sites 6 &

7), about 30 km to the east. The only other birds breeding on Shin Islet are some 5,000
pairs of Black-tailed Gulls Larus crassirostris.
Special floral values: None known.
Research and facilities: Avifaunal surveys were carried out by Won Pyong-Oh in
August 1987 and June 1988.
References: Won (1988).
Criteria for inclusion: 2a.
Source: Won Pyong-Oh.
Wetland name: South Kanghwa and North Yongjong Mudflats
Country: Republic of Korea
Coordinates: 37°31'-37°37'N, 126°18'-126°35'E;
Location:30-55 km west of Seoul, Kyonggi Province. Area: South Kanghwa mudflats
7,662 ha; north Yongjong mudflats 3,555 ha.
Altitude: Sea level.
Biogeographical Province: 2.15.5.
Wetland type: 02, 03, 06, 10 & 19.
Description of site: The extensive intertidal mudflats along the south coast of
Kanghwa Island and north coast of Yongjong Island. At low tide, the two areas of
mudflats are separated by a channel about one kilometer wide. The south Kanghwa
mudflats include Yocha-ri, Sondu-ri and the shore east to Tongdom islet, which is
connected to the southeast corner of Kanghwa by a causeway. Approximately 10 km
of the coast are embanked with a stone sea-wall, backed by rice paddies and one fish
pond. The north Yongjong mudflats stretch out for up to eight kilometers from the
north coast of the island. There are small rocky outcrops on the mudflats and some
small areas of sand. The tidal range is very great, varying from 5.Om at neap tides to
9.2m at spring tides. These mudflats are two of the few remaining patches of the
formerly very extensive mudflats to the south of the Han Estuary; most other areas
have been reclaimed for agricultural and industrial development.
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters and
warm wet summers. The average annual rainfall is 1,122 mm, and the mean annual
temperature 11.2°C.
Principal vegetation: No information.
Land tenure: The mudflats are state owned; adjacent rice paddies and fish ponds are
privately owned.
Conservation measures taken: None.
Conservation measures proposed: Long et al. (1988) have recommended that the
mudflats and shorebird roosting areas be fully protected and designated as a Natural
Monument or preferably as a National Environmental Preservation Area. If the area is
given adequate protection, the shorebird roosting site at Yocha-ri could be developed
as a nature reserve with observation hides and information centre.
Land use: Harvesting of shellfish on the mudflats; cultivation of rice and aquaculture
in adjacent areas. There is some industrial development on the mainland immediately
to the east.
Possible changes in land use: The south Kanghwa and north Yongjong mudflats are
part of a proposed area for seashore reclamation (Projects Sindo A3 and Sindo P84),
which would involve joining Kangwha, Yongjong, Sammock and Yongju Islands.
Disturbances and threats: A stone embankment has recently been constructed
around reclaimed land at Sondu-ri, and this has destroyed some areas suitable as high

tide roosts for cranes and shorebirds. In May 1988, an important shorebird roost at
Yocha-ri was developed into a fish pond. People collecting shellfish on the mudflats
cause a considerable amount of disturbance to shorebirds. There is some evidence that
contamination with poisons and/or pesticides is a problem in the south Kanghwa area.
If the proposed reclamation schemes (Projects Sindo A3 and Sindo P84) are
implemented, all intertidal mudflats will be lost.
Economic and social values: No information.
Fauna:The tidal mudflats of south Hanghwa and north Yongjong are a very important
staging area for migratory shorebirds, especially Numenius madagascariensis and
Calidris alpina. Three large shorebird roosts were located in April and May 1988; two
on reclaimed land behind the sea-wall at Yocha-ri, south Kanghwa, and one on the
muddy foreshore off Unpuk-ri, north Yongjong. Over 20,000 shorebirds of 26 species
were recorded at the three roosts (16,200 at the Yocha-ri roosts and 4,000 at
Unpuk-ri). These included:
750 Pluvialis squatarola
75 Charadrius alexandrinus
920 C. mongolus
1,760 Limosa lapponica
135 Numenius phaeopus
695 N. madagascariensis
575 Tringa nebularia
200 Xenus cinereus
370 Calidris tenuirostris
40 C. canutus
250 C. ruficollis
14,200 C. alpina
At least five Nordmann's Greenshanks Tringa guttifer were recorded at one of the
roosts at Yocha-ri. The mudflats are also a very important feeding area for Chinese
Egrets Egretta eulophotes from the breeding colony at Shin Islet (site 5) to the west.
The maximum counts in May and June 1988 were 92 at Yocha-ri, 30 at Sondu-ri and
10 at Unpuk-ri. Other rare species present at this time included one Black-faced
Spoonbill Platalea minor at Sondu-ri and four Saunders' Gulls Larus saundersi at
Unpuk-ri. The site is also a wintering area for several hundred ducks and geese, and
up to 28 Red-crowned Cranes Grus japonensis. Waterfowl recorded during a census at
Sondu-ri in late January 1988 included:
40 Anser fabalis
68 Tadorna ferruginea
23 Grus japonensis
1 G. monacha
Up to ten G. japonensis were present at Yocha-ri in early 1988, but these may have
come from the Sondu-ri group. The area seems to have increased in importance for
waterfowl since the vast mudflats at North-ku near Inch'on and at Kilsang-myon on
Kanghwa Island were reclaimed for agriculture.
Special floral values: None known.
Research and facilities: Regular waterfowl censuses have been carried out at
Sondu-ri, and shorebird surveys were made throughout the area in April, May and
June 1988.
References: Long et al. (1988); Won et al. (1988).
Criteria for inclusion: 1b, 2a, 2c, 3a.
Source: Won Pyong-Oh and references.

Wetland name: Mudflats of south Yongjong and adjacent islands
Country: Republic of Korea
Coordinates: 37°23'-37°29'N, 126°23'-l2635'E;
Location: 2-20 km west of Inch'on and 40 km WSW of Seoul, Kyonggi Province.
Area: 9,446 ha.
Altitude: Sea level.
Biogeographical Province: 2.15.5.
Wetland type: 02, 03, 06, 08, 09 & 19.
Description of site: A large area of intertidal mudflats along the south coast of
Yongjong Island and around the nearby islands of Sammok, Sin Pul, Yongju and Mui.
The main area of mudflats extends from south Yongjong around Sammok and Sin Pul
to Yongju, the westermost of the group. The mudflats along the eastern and western
sides of Mui Island, to the south, are separated from the main area of mudflats by a
narrow channel. The tidal range varies from 5.0m at neap tides to 9.5m at spring tides.
There are stone sea-walls backed by reclaimed land along the southeastern coast of
Yongjong and along much of the southern coast of Sammok. Sin Pul is connected to
the southwest corner of Yongjong by reclaimed land used for salt pans (350 ha).
Sammok and Yongjong are linked by a road causeway with fringing salt marshes. A
3.5 km causeway is now being constructed between Sammok and Yongju.
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters and
warm wet summers.
Principal vegetation: No information.
Land tenure: The mudflats are state owned; the salt pans are privately owned.
Conservation measures taken: None.
Conservation measures proposed: Long et al. (1988) have recommended that the
area be fully protected and designated as a Natural Monument or preferably as a
National Environmental Preservation Area. Pollution studies should be carried out, in
view of the close proximity of the site to Inch'on city and port.
Land use: Fishing for shellfish; salt production on Yongjong and Sammok, and
cultivation of rice and a little wheat on Yongjong. Inch'on port lies immediately to the
east of the site.
Possible changes in land use: Four reclamation schemes have been proposed by the
Government:
1.Sindo P84 and Sindo A3. A large project which would involve the joining of many
of the islands in the area, and loss of large areas of mudflat.
2. Eulwang A4. A small project on the south side of one of the islands.
3. Mueui A5. A small agricultural project on the south side of Mui Island.
4. Yongjong Ui. An urban development project at two areas on the south coast of
Yongjong Island.
Disturbances and threats: There is heavy shipping traffic along the south side of the
mudflats, to and from Inch'on port and other industrial areas to the east. Large areas of
mudflat will be lost if the various proposed reclamation schemes are implemented.
Economic and social values: No information.
Fauna: The mudflats are a very important staging area for migratory shorebirds,
particularly Calidris alpina. Three high tide roosts were located in May 1988; one on
the muddy foreshore at Nunam-ri on Yongjong Island, one on the northwestern shore
of Sin Pul Island, and one at a lagoon on reclaimed land on Sammok Island. Over

22,000 shorebirds of 15 species were using the three roosts (16,500 at Nunam-ri,
3,150 at Sin Pul and 2,600 at Sammok). These included:
420 Pluvialis squatarola
750 Limosa lapponica
590 Numenius phaeopus
20 N. madagascariensis
115 Tringa nebularia
220 Xenus cinereus
70 Arenaria interpres
50 Calidris ruficollis
20,000 C. alpina
A group of 28 Nordmann's Greenshanks Tringa guttifer at the Nunam-ri roost was
particularly noteworthy. Other waterfowl present in May 1988 included some 35-50
Chinese Egrets Egretta eulophotes, presumably feeding birds from the breeding
colony on Shin Islet (site 5).
Special floral values: None known.
Research and facilities: Shorebird surveys were carried out by Long et al. in May
1988.
References: Long et al. (1988); Won et al. (1988).
Criteria for inclusion: lb. 2a, 2c, 3a.
Source: See references.
Wetland name: The Han River in Seoul
Country: Republic of Korea
Coordinates: 37°3l'N, 126°48'-127°07'E;
Location: in Seoul City, Kyonggi Province.
Area: 2,020 ha.
Altitude: 0-l0m.
Biogeographical Province: 2.15.5.
Wetland type: 11 & 13.
Description of site: A stretch of about 35 km of the lower Han River with several
small islands and some riverine marshes, within the city of Seoul and its suburbs. The
river has a maximum depth of 4m, and pH values in the range 6.9-7.2.
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters and
warm wet summers. The average annual rainfall is 1,301 mm, and the mean annual
temperature 11.6°C.
Principal vegetation: Ceratophyllum demersum.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Transportation and fishing.
Disturbances and threats: Dredging, construction of concrete embankments, and
pollution from Seoul City.
Economic and social values: No information.
Fauna: The river is a very important wintering area for Anatidae. Almost 38,000
ducks were present in late February 1987, including 27,000 Aythya ferina, 4,150
Aythya fuligula and 1,900 Anas platyrhynchos. About 10,000 ducks were recorded in
late January 1988, including:
2,500 Anas platyrhynchos
700 A. poecilorhyncha

1,100 A. acuta
1,100 Aythya fuligula
3,000 Mergus merganser
260 M. albellus
Other waterfowl recorded at this time included 46 Tachybaptus ruficollis, 105 Ardea
cinerea and over 700 gulls (Larus spp) of four species.
Fishes include Anguilla japonica, Zacco platypus, Pseudogobio esocinus, Cyprinus
carpio, Hemibarbus labeo, Carassius auratus and Pelteobagrus fulvidraco.
Special floral values: No information.
Research and facilities: Regular mid-winter waterfowl censuses have been carried
out.
References: Won et al. (1986).
Criteria for inclusion: 3a.
Source: Won Pyong-Oh.
Wetland name: Yangsu-ri Reservoir
Country: Republic of Korea
Coordinates: 37°32'N, 127°18'E;
Location: in Yangp'yong County 25 km east of Seoul, Kyonggi Province. Area: 487
ha.
Altitude: l0m.
Biogeographical Province: 2.15.5.
Wetland type: 17.
Description of site: The reservoir behind the P'altang Dam on the Han River at its
confluence with the Bughan River. There are some fringing marshes in the upper
reaches of the reservoir along the Han and Bughan Rivers. The pH value is 7.4.
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters and
warm wet summers. The average annual rainfall is 1,253 mm, and the mean annual
temperature 10.9°C.
Principal vegetation: Marshes dominated by Typha orientalis, Phragmites
communis, Zizania latifolia and Trapa japonica.
Land tenure: The reservoir is state owned.
Conservation measures taken: None.
Land use: Fishing.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The marshes support breeding populations of Tachybaptus ruficollis,
Ixobrychus sinensis and Gallinula chioropus. Fishes include Pseudogobio esocinus,
Pseudorasbora parva, Hemibarbus labeo, Rhodeus ocellatus, Acheilognathus
yamatsutae, Acanthorhodeus asmussi, Paracheilognathus rhombea and Misgurnus
anguillicaudatus.
Special floral values: No information.
Criteria for inclusion: 2b.
Source: Won Pyong-Oh.
Wetland name: Namyang Bay
Country: Republic of Korea
Coordinates: 37°02'-37°11'N, 126°42'-126°51'E;

Location: Hwasong-gun, 45 km SSW of Seoul, Kyonggi Province.
Area: c.10,000 ha (including 6,675 ha of mudflats).
Altitude: Sea level.
Biogeographical Province: 2.15.5.
Wetland type: 02, 06, 09, 17 & 19.
Description of site: A large bay, about 13 km long and 10 km wide at its mouth,
aligned along a northeast-southwest axis. At Yihwa-ri, in the south, a small river has
been dammed with a coastal barrage to form Namyang Lake. There are large areas of
tidal mudflats, especially along the south side of the bay. Much of the south shore has
been embanked with a stone sea-wall, which is backed by salt pans and rice paddies.
The tidal range varies from about 5.2m at neap tides to 8.5m at spring tides.
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters and
warm wet summers.
Principal vegetation: No information.
Land tenure: The mudflats are state owned; adjacent rice paddies and salt pans are
privately owned.
Conservation measures taken: None.
Conservation measures proposed: Long et al. (1988) have recommended that the
entire bay be protected and designated as a Natural Monument or preferably as a
National Environmental
Preservation Area. If the bay is given adequate protection, the area around Yihwa-ri
would be particularly suitable for environmental education.
Land use: Fishing for shellfish, finfish, prawns and crabs. There is an oil terminal and
electric power plant adjacent to the causeway that forms Namyang Lake. Namyang
Lake is a popular recreation area for sailing, sport fishing, swimming etc. There is a
military base southeast of the bay.
Possible changes in land use: The entire bay is proposed for reclamation in the
National Development Plan. The reclaimed land would be developed for a variety of
uses (Compound Project Woojeong C3).
Disturbances and threats: Small islets within two km of the coast are used as targets
by American bombers and other war planes from the military base east of
Maehyang-ri. Saltpan workers at Unp'yong-ri use poisons to control crabs which
burrow in the mudbanks around the ponds, and some birds have been poisoned as a
result. A KIA car factory is being constructed on a 300 ha plot of mainly reclaimed
land near the shorebird roost at Yihwa-ri. Coolants from the power plant near
Namyang Lake are released onto the mudflats near Yihwa-ri. There is a potential
threat from off-loading of petroleum products at the nearby oil terminal. All the
mudflats will be lost if the proposed reclamation scheme is implemented.
Economic and social values: No information.
Fauna:An extremely important staging area for migratory shorebirds, particularly
Limosa limosa, L. lapponica, Tringa guttifer, Calidris tenuirostris and C. alpina. Six
main high-tide roosts were located in April and May 1988: at Hokok-ri, Wonan-ri,
Unp'yong-ri (two sites), Maehyang-ri and Yihwa-ri. It was estimated that about 52,000
shorebirds of 23 species were using the roosts in early May 1988. These included an
estimated:
2,100 Pluvialis squatarola
70 Charadrius alexandrinus
3,500 C. mongolus
10,500 Limosa limosa
8,000 L. lapponica

320 Numenius phaeopus
75 N. madagascariensis
90 Tringa erythropus
170 T. nebularia
480 Xenus cinereus
100 Heteroscelus brevipes
7,700 Calidris tenuirostris
110 C. canutus
2,400 C. ruficollis
16,400 C. alpina
32 Limicola falcinellus
At least 60 and possibly as many as 79 Nordmann's Greenshanks Tringa guttifer were
recorded, the largest concentration of this threatened species observed in recent years.
Other rare shorebirds included five Spoon-billed Sandpipers Eurynorhynchus
pygmeus.
Special floral values: None known.
Research and facilities: Long et al. carried out eight shorebird surveys in April and
May 1988.
References: Long et al. (1988); Won et al. (1988).
Criteria for inclusion: lb. 2a, 2c, 3a.
Source: See references.
Wetland name: Asan Bay
Country: Republic of Korea
Coordinates: 36°53'-37000'N, 126°4l'-l26°55'E;
Location:70 km SSW of Seoul, on the border of Kyonggi and South Ch'ungch'ong
Provinces.
Area: Over 15,000 ha (including: Asan Lake, 1,900 ha; Sakpyo Lake, 1,600 ha; and
7,200 ha of mudflats).
Altitude:Sea level.
Biogeographical Province: 2.15.5.
Wetland type: 02, 06, 17 & 19.
Description of site: A large bay, about 15 km long and up to 15 km wide, adjoining
Namyang Bay (site 10) to the north. Two rivers have been dammed with barrages at
the head of the bay to form large freshwater lakes (Asan Lake in the east and Sakpyo
Lake in the south). The barrages also facilitated reclamation of surrounding areas,
mostly for agriculture. There are large areas of intertidal mudflats in the head of the
bay off Kwonkwan-ri, and in the southeastern corner between Soma and Cha Ka-ri.
The tidal range varies from 5.2m at neap tides to 8.5m at spring tides.
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters and
warm wet summers.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: Long et al. (1988) have recommended that the
entire bay be protected and designated as a Natural Monument or preferably as a
National Environmental Preservation Area. They also recommend the establishment
of an environmental education centre with facilities both for students and for the
general public.

Land use: Fishing, especially for prawns, but also for shellfish, crabs and octopus.
Asan Bay is a popular tourist resort; there are tourist villages at the northwestern
corner of Asan Lake and at the western end of the Sakpyo Lake causeway. Asan Lake
is used for sailing, power-boating and pleasure cruising.
Possible changes in land use: It is proposed that the head of the bay be closed off
with a barrage to create a freshwater reservoir and reclamation area. This would be
used for industry and a power plant.
Disturbances and threats: The intertidal mudflats between Soma and Cha Ko-ri are
currently being reclaimed for agriculture (Project Sugmum A7 and A8). This
reclamation involves the construction of a stone sea-wall, 8.5 km in length, which will
enclose 3,100 ha of mudflats and cut off the mouth of the Dae Bang Mui River. Work
had already commenced on the sea-wall in May 1988. All other important mudflats
will be lost if the proposed barrage scheme is implemented.
Economic and social values: Situated close to a popular tourist resort and with good
access, the area has very high potential for environmental education.
Fauna: An extremely important staging area for migratory shorebirds, particularly
Numenius madagascariensis, Tringa guttifer, Calidris tenuirostris and C. alpina. Five
large high-tide roosts were located in April and May 1988: at Kwon Kwan-ri,
Kulmae-ri (two sites), Cha Ko-ri and Soma. These held between 38,000 and 47,000
shorebirds of 22 species in mid-May, including about:
900 Pluvialis squatarola
50 Charadrius alexandrinus
150 C. mongolus
5,500 Limosa limosa
2,900 L. lapponica
200-300 Numenius phaeopus
200-400 N. madagascariensis
250 Xenus cinereus
215 Heteroscelus brevipes
100 Arenaria interpres
400-500 Calidris canutus
15,000-20,000 C. tenuirostris
1,450 C. ruficollis
11,000-13,000 C. alpina
At least 17 Nordmann's Greenshanks Tringa guttifer were recorded.
Special floral values: None known.
Research and facilities: Long et al. carried out six shorebird surveys in April and
May 1988.
References: Long et al. (1988); Won et al. (1988).
Criteria for inclusion: 1b, 2a, 2c, 3a.
Source: See references.
Wetland name: Cheon Su Bay
Country: Republic of Korea
Coordinates: 36024'-36038'N, 126°20'-126030'E;
Location: Sosan-gun and Honggsong-gun, 110 km SSW of Seoul, South
Ch'ungch'ong Province.
Area: Over 15,000 ha, including over 2,500 ha of mudflats.
Altitude: Sea level.

Biogeographical Province: 2.15.5.
Wetland type: 01, 04, 06, 09 & 17.
Description of site: A large sea bay, about 22 km long and up to eight km wide,
running north-south between the mainland and Amyon Island off the Sosan Peninsula.
The substrate includes sandy, muddy and rocky areas. The head of the bay splits into
two arms, both of which have been cut off by barrages and reclaimed in recent years.
In the eastern arm, there is a freshwater reservoir of about 1,000 ha with agricultural
land behind. Reclaimed land within the western arm is still being improved.
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters and
warm wet summers.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: The bay has been designated as a Sea Resources
Conservation Area in the Second National Comprehensive Development Plan (1992l99l).
Land use: Fishing. There is a rice-processing plant nearby.
Possible changes in land use: A small reclamation project has been proposed at the
mouth of the bay on the east side of Amyon Island.
Disturbances and threats: There is relatively little disturbance in the area at present.
Some of the mudflats will be lost if the proposed reclamation project on Amyon Island
is implemented.
Economic and social values: No information.
Fauna: The bay is an important staging area for migratory shorebirds. Two high-tide
roosts were located in April and May 1988: one on salt pans at Chang Ki-ri,
Nam-myon, and the other on a sand and shingle beach at Osa-ri, Mongsong-gun.
These held a maximum of 1,300
shorebirds of 14 species, including about:
60 Pluvialis squatarola
75 Numenius phaeopus
260 Xenus cinereus
50 Heteroscelus brevipes
120 Arenaria interpres
200 Calidris ruficollis
500 C. alpina
One Spoon-billed Sandpiper Eurynorhynchus pygmeus was located amongst the C.
ruficollis. The reservoir at the head of the bay may be a very important wintering area
for Anatidae. Local people reported the presence of large numbers of ducks, geese and
swans during the winter of 1987/88, and over 3,000 Aythya fuligula were still present
in mid-April 1988.
Special floral values: None known.
Research and facilities: Long et al. carried out preliminary shorebird surveys in April
and May 1988.
References: Long et al. (1988).
Criteria for inclusion: 1b, 3b.
Source: See references.
Wetland name: Upper Kum River Estuary
Country: Republic of Korea
Coordinates: 36°08'N, 126°54'-127°00'E;

Location: 20-35 km upstream from the mouth of the Kum River,
15 km WSW of Nonsan, on the boundary between South Ch'ungch'ong and North
Cholla Provinces.
Area: 500 ha.
Altitude: 0-l0m.
Biogeographical Province: 2.15.5.
Wetland type: 02, 08, 11 & 13.
Description of site: The upper estuary of the Kum River, with tidal brackish marshes
in the lower reaches (near Kunsan), and freshwater revering marshes in the upper
reaches (near Kangkyung). Salinities range from 15-33.6 p.p.t. in the Kunsan area, and
from 0-5.1 in the Kangkyung area. The river is 2-4m deep, the tidal variation in the
Kunsan area is 3m, and the pH values range from 6.7-6.9.
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters and
warm wet summers. The average annual rainfall is 1,353 mm, and the mean annual
temperature 12.4°C.
Principal vegetation: Fresh and brackish marshes with Phragmites communis, Typha
orientalis, Posamogeton distinctus, Arundinella hirta, Miscanthus sinesis and Cyperus
amuricus. Rice paddies and other agricultural land on the adjacent plains.
Land tenure: The river and estuary are state owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: A barrage has recently been constructed in the estuary.
Economic and social values: No information.
Fauna: A very important wintering area for Anatidae, with regular wintering
populations of 420 Cygnus cygnus, C. columbianus, 3,000 Anser fabalis, 700 A.
albifrons, and 7,000 dabbling ducks Anas spp.
A male Crested Shelduck Tadorna cristata was collected at the Kum River Estuary in
the winter of 1913-14.
Special floral values: No information.
References: Ham & Lee (1985).
Criteria for inclusion: 1b, 3b.
Source: Won Pyong-Oh.
Wetland name: Kum, Mankyung and Tangjin Estuaries
Country: Republic of Korea
Coordinates:35°45'-35°59'N, 126°32'-126°48'E;
Location:Kunsan-shi and Kimje-gun, west and south of Kunsan, North Cholla
Province.
Area: c.20,000 ha.
Altitude: Sea level.
Biogeographical Province: 2.15.5.
Wetland type: 02, 06, 09, 10 & 19.
Description of site: The extensive intertidal mudflats in the estuaries of the Kum,
Mankyung and Tangjin Rivers. There are approximately 3,000 ha of intertidal
mudflats in the outer estuary of the Kum River. The main area lies to the south of the
river mouth, between the mainland and Oshig Island, and is adjacent to a large area of
reclaimed land which is now the outer port and industrial area for Kunsan City. The
small island of Yabu lies in the centre of the river mouth, and is surrounded by
mudflats and salt pans. The combined estuarine system of the Mankyung and Tangjin

Rivers lies about 10 km to the southeast. The main area of mudflats is on the north
shore of the Tangjin Estuary. Much of the coast in this region has been embanked,
with rice paddies and other agricultural land behind the sea-wall. There is a large area
of salt pans (2,700 ha) on the north shore of the Mankyang Estuary. River flow has
been constricted by canalization at the head of the two estuaries. The tidal range in all
three estuaries is about 2.8-5.7m.
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters and
warm wet summers. The average annual rainfall is 1,120 mm, and the mean annual
temperature 12.4°C.
Principal vegetation: No information.
Land tenure: The mudflats are state owned.
Conservation measures taken:No habitat protection. The Oystercatcher Haematopus
ostralegus was designated as a Natural Monument (No.326) in 1982.
Conservation measures proposed: Long et al. (1988) have recommended that further
studies be carried out as soon as possible, in view of the imminent threats to the
mudflats in all three estuaries.
Land use: Fishing for finfish, shrimps, crabs and lobsters. Kunsan City is a major
fishing port, and there are several fishing villages on the Mankyung and Tangjin
Estuaries. There is a large industrial complex on the south side of the Kum Estuary,
between the outer port and city of Kunsan.
Possible changes in land use: Large-scale reclamation projects have been proposed
for both the south and the north sides of the Kum Estuary. The Oshikoo Project 1H12
will extend the outer harbour industrial area by a further eight km, and will result in
the loss of all mudflats on the south side of the estuary. The project involves the
construction of sea dykes from the outer harbour to Oshik Island, and from Oshik
Island south to Shin Nansan. Work had already commenced on the first sea dyke in
early 1988. The proposed Jangjang Compound Project C4 is a large, multi-purpose
reclamation project covering 13,722 ha on the north side of the Kum River, and
including all the mudflats around Yabu Island. This project is not, however, being
given high priority. Both the Mankyang and Tangjin Estuaries are threatened with
closure in a proposed agricultural reclamation scheme. The project involves the
construction of a sea dyke across the combined mouths of the two tidal basins, and
would create a 5,350 ha freshwater reservoir and 6,940 ha of agricultural land. The
project is being given high priority, and is likely to go ahead in the near future.
Disturbances and threats: There is heavy port traffic in the Kunsan Estuary. Kunsan
City is being developed for the expected increase in trade with China, and pollution in
the Kum Estuary is likely to become a problem as more heavy industry is developed in
the area. The Mankyang Estuary is heavily contaminated with pollutants entering the
river upstream. Fish catches have been deteriorating, and this has been attributed to
the high levels of pollution.
The mudflats in all three estuaries will be lost if the proposed reclamation schemes are
implemented.
Economic and social values: No information
Fauna: The estuaries are a very important staging and wintering area for migratory
ducks and shorebirds, particularly Haematopus ostralegus. Counts at the Kum Estuary
in recent years have included up to 1,000 ducks, 850 Haematopus ostralegus and
4,000 other shorebirds. Over 2,500 shorebirds were present in early May 1988,
including 160 Limicola falcinellus. A high-tide roost of over 3,300 shorebirds of ten
species was located at Geochun-ri in the Tangjin Estuary in late April 1988. The roost
contained:

100 Pluvialis squatarola
250 Limosa lapponica
100 Numenius phaeopus
60 N. arquata
150 Xenus cinereus
600 Calidris tenuirostris
2,000 C. alpina
Special floral values: None known.
Research and facilities: Regular waterfowl censuses have been carried out in the
Kum Estuary, and preliminary shorebird surveys were made in all three estuaries in
April and May 1988.
References: Ham & Lee (1985); Long et al. (1988).
Criteria for inclusion: 1b, 3b.
Source: Won Pyong-Oh and references.
Wetland name: West Taegu and Talsong Wetlands
Country: Republic of Korea
Coordinates:35°49'N, l28°28'E;
Location: by the Nakdong River 10 km WSW of Taegu, West Taegu and Koryong
Counties, North Kyongsang Province.
Area: 5,000 ha.
Altitude: 20m.
Biogeographical Province: 2.15.5.
Wetland type: 11, 13 & 19.
Description of site: An alluvial plain with extensive rice paddies, patches of dry
farmland, and some revering marshes, on a wide bend of the Nakdong River near
Taegu City. The river has a maximum depth of three metres. The plain includes the
villages of P'yongni-dong and Hoch'on-dong in Koryong County, and P'aho-dong in
West Taegu.
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters and
warm wet summers. The average annual rainfall is 993 mm, and the mean annual
temperature 12.70C.
Principal vegetation: Rice paddies and wheat fields.
Land tenure: Mainly privately owned.
Conservation measures taken: The area is fully protected by the County Authorities
as a wintering area for Hooded Cranes, and the cranes were designated as a Natural
Monument (No.228) in 1970.
Land use: Cultivation of rice, wheat and other crops.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The main wintering area for Hooded Cranes Grus monacha in Korea; between
200 and 350 individuals have wintered in the area since 1984 (210 were present in
January 1988). Several dozen White-naped Cranes Grus vipio occur during the
migration seasons.
Special floral values: No information.
Research and facilities: Several studies have been carried out on the wintering
Hooded Cranes.
References: Won (l986b).
Criteria for inclusion: 2a.

Source: Won Pyong-Oh.
Wetland name: Upo Marsh
Country: Republic of Korea
Coordinates:35°33'N, 128°25'E;
Location: at Ibang-myon, Changnyong County, 35 km SSW of Taegu, South
Kyongsang Province.
Area: 170 ha.
Altitude: 10m.
Biogeographical Province: 2.15.5.
Wetland type: 17.
Description of site: A small water storage reservoir and associated marshes on the
plains on the east bank of the Nakdong River. The reservoir retains water throughout
the dry season, and extensive flooding occurs in surrounding areas during the rainy
season. The maximum depth of water is five meters, and the pH value 7.8.
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters and
warm wet summers.
Principal vegetation: Marshes with Phragmites communis, Isachne nipponensis and
Persicaria blumei; cultivated land and an Isachne nipponensis community in
surrounding areas.
Land tenure: The reservoir is state owned; surrounding areas are privately owned.
Conservation measures taken: None.
Conservation measures proposed: Some recommendations have been made
concerning the protection of the wetland.
Land use: Fishing; agriculture in surrounding areas.
Disturbances and threats: Uncontrolled cutting of aquatic vegetation.
Economic and social values: The reservoir is an important source of irrigation water
for adjacent agricultural land.
Fauna: A wintering area for Anatidae, notably Cygnus cygnus, Tadorna ferruginea
and several Anas species, a breeding area for Egretta alba and Ardea cinerea, and a
staging area for shorebirds, notably Vanellus vanellus. Waterfowl recorded during a
census in mid-January 1988 included:
19 Egretta alba
81 Cygnus cygnus
800 Anser fabalis
200 Anas strepera
100 A. platyrhynchos
480 A. acuta
The fishes include Culter brevicauda and Rhodeus uyekii, and the invertebrates
include Annana gammarus and Sphaerium sp.
Special floral values: None known.
Research and facilities: Preliminary surveys were carried out by the Environment
Administration during its National Survey of Natural Ecosystems in 1986, and by the
Local Authorities in 1987.
References: Environment Administration (1987).
Criteria for inclusion: 3b.
Source: Hwang Hong-Suk and Won Pyong-Oh.

Wetland name: Daepyeong, Jilnal and Yujeon Marshes
Country: Republic of Korea
Coordinates: 35°18'N, 128°20'E;
Location: near Popsu-myon and Kunbuk-myon, Haman County, 25 km WNW of
Masan, South Kyongsang Province.
Area: Daepyeong 14 ha; Jilnal 28.7 ha; Yujeon 36.7 ha.
Altitude: 10m.
Biogeographical Province: 2.2.2.
Wetland type: 15.
Description of site: A complex of permanent and seasonal freshwater marshes on the
plains south of the Nam River, a tributary of the Nakdong River. The three main
marshes are Daepyeong in the north, Jilnal about two km to the south, and Yujeon a
further two km beyond that. The marshes are fed by local run-off and subterranean
sources. The maximum depths and pH values are as follows: Daepyeong, 1.24m and
6.8-7.1; Jilnal, 1.24m and 7.0-7.1; Yujeon 0.87m and 7.0-7.1.
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters and
warm wet summers. The average annual rainfall is 1,279 mm, the average relative
humidity 75%, the maximum temperature 38.0°C, and the minimum temperature 13.4°C.
Principal vegetation: The aquatic vegetation is dominated by Trapa japonica,
Ceratophyllum demersum and Hydrilla verticillata; Nelumbo nucifera is grown
commercially at Daepyeong Marsh. The marshes are surrounded by rice paddies, other
agricultural land and woodland with Pinus densiflora and Smilax china.
Land tenure: Daepyeong Marsh is privately owned; Jimal and Yujeon Marshes are
owned by Haman County. Surrounding areas are partly private and partly owned by
the County.
Conservation measures taken: All of the uti lant in Depyeong and Jilnal Marshes
were designated as a Natural Monument (No.346) in 1984.
Conservation measures proposed: The Government has proposed that the wetlands
be given some protection, but the land owners have opposed this because of their
desire to drain the marshes for agricultural purposes.
Land use: Fishing, reed-cutting and cultivation of aquatic plants (particularly
Nelumbo nucifera). Agriculture and forestry in surrounding areas.
Disturbances and threats: Drainage and land-fill for conversion into agricultural
land.
Economic and social values: The marshes serve a valuable function as natural water
storage reservoirs for irrigation; they have high value for scientific research and
provide excellent opportunities for conservation education.
Fauna: The marshes and surrounding rice paddies are an important feeding area for
wintering Baikal Teal Anas formosa, which roost at the Ch'unsan and Tongp'an
Reservoirs some 30 km to the east (site 18). At least 17,000 A. formosa were using the
area in late January 1988 (Won Pyong-Oh, pers. comm.). The marshes support a very
rich fish and invertebrate fauna. Fishes include Pseudorasbora parva, Carassius
auratus, Misgurnus anguillicaudatus, M. mizolepis, Channa argus, Oryzias latipes,
Macropodus chinensis and Rhinogobius bruneus. Aquatic insects include Epeorus
uenoi, Sympyeon paedisca, Anax part henope, Epophthalmia elegans, Microvelia
horvathi, Gerris amembo, Aphelochirus vittatus and Diplonychus japonicus.
Special floral values: The marshes support a fine growth of Euryale ferox.
Research and facilities: The Environment Administration carried out a preliminary
survey of the marshes and their fauna and flora between May and September 1984.

References: Environment Administration (1984).
Criteria for inclusion: lb, 2a, 2b.
Source: Hwang Hong-Suk.
Wetland name: Sannam, Ch'unsan (Junam) and Tongp'an Reservoirs
Country: Republic of Korea
Coordinates: 35°18'N, 128°41'E;
Location: 11 km north of Ch'angwon and 14 km NNE of Masan, Uichang County,
South Kyongsang Province.
Area: Sannam 75 ha; Ch'unsan (Junam) 307 ha; Tongp'an 50 ha.
Altitude: c.10m.
Biogeographical Province: 2.2.2.
Wetland type: 17.
Description of site: Three small water storage reservoirs and associated marshes in
close proximity to one another, on cultivated plains south of the Nakdong River.
Sannam was constructed in 1922, Ch'unsan in 1944, and Tongp'an in the 1970s. The
reservoirs receive inflow from the Nakdong River, and the water levels remain almost
stable throughout the year. The middle and largest reservoir (Ch'unsan or Junam) has a
maximum depth of four meters and a pH value of 7.3.
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters and
very warm wet summers. The average annual rainfall is 1,426 mm, and the mean
annual temperature 14.3°C.
Principal vegetation: Marshes dominated by Typha orientalis with some Phragmites
communis, and an abundant growth of submergent and floating vegetation including
Salvinia natans, Potamogeton malainus, P. distinctus, Vallisneria asiatica, Hydrilla
verticillata, Hydrocharis dubia, Spirodela polyrhiza, Lemna paucicostata, Nuphar
japonicum, Euryale ferox, Ceratophyllum demersum, Trapa japonica, Myriophyllum
spicatum, Nymphoides indica and N. peltata. Rice paddies, barley fields and pine
forests with Pinus densiflora in surrounding areas.
Land tenure: The reservoirs are owned by the County Farmland Improvement Trust;
surrounding areas are privately owned.
Conservation measures taken: Ch'unsan Reservoir has been designated as a Game
Sanctuary. Many of the wintering waterfowl are protected by the Cultural Properties
Protection Law of 1962 and other laws.
Conservation measures proposed: A proposal has been made for the establishment
of a permanent game refuge (bird sanctuary), but this has met with opposition from
the local farmers who fear that the birds may cause damage to crops.
Land use: Fishing, pearl culture, and water supply for irrigation and industry;
cultivation of rice, barley and other crops in surrounding areas.
Disturbances and threats: There is some pollution from nearby industries, and
considerable disturbance from illegal hunting, fishing activities, the culture of
freshwater pearls, and the cultivation of herbs for oriental medicines.
Economic and social values: The reservoirs are an important water supply and
support a significant fishery. They also provide excellent opportunities for scientific
research and conservation education.
Fauna: An extremely important wintering area for Anatidae, particularly Baikal Teal
Anas formosa, a species now threatened throughout much of its range. Some 5,000 A.
formosa were reported in February 1984 at Ch'unsan; in January 1987, no less than
20,000 were found roosting on the ice at Ch'unsan, and in January 1988, about 20,000

were again present, mostly on Tongp'an Reservoir. The birds roost on the reservoirs
and flight out to feed in rice paddies around Daepyeong, Jimal and Yujeon Marshes
(site 17), some 30 km to the west. The majority of birds depart in early March; only
100 were present by 19th March 1988. It seems likely that this wintering
concentration of A. formosa is a recent phenomenon, as the species has for many years
been recorded only as a scarce passage migrant in the Republic of Korea. Huge flocks
have been recorded on migration in the past, but the last such flock was one of at least
10,000 birds flying over Suwon in March 1946 (Gore & Won, 1971).
Counts of other waterfowl in recent years have included 350-550 swans (mainly
Cygnus Cygnus with some C. columbianus) and:
1,000-3,500 Anser fabalis
500-1,270 A. albifrons
up to 12,000 Anas penelope
1,250 A. falcata
2,460 A. crecca
5,300 A. platyrhynchos
950 A. poecilorhyncha
2,100 A. acuta
5,400 Aythya ferina
480 A. mania
Other species occurring in smaller numbers include Tachybaptus ruficollis, Podiceps
cristatus, Egretta garzetta, E. alba, Ardea cinerea, Aix galeniculata (in summer),
Anas quenquedula (on passage), Mergus aibelius and 11 species of shorebirds (on
passage). Twelve White-naped Cranes Gnus vipio were present in the winter of
1986/87, and nine in the winter of 1987/88. The Hooded Crane G. monacha has also
been reported. Fishes known to occur in the reservoirs include Plecoglossus altivelis
and Culter brevicauda. The invertebrates include Radix auriculania and Annano
gammarus.
Special floral values: None known.
Research and facilities: Mid-winter waterfowl censuses have been carried out on a
regular basis. Yoon and Won made a botanical survey of Ch'unsan Reservoir in 1984
and 1985, and the Environment Administration conducted a study there in 1986.
References: Environment Administration (1987); Gore & Won (1971); Won (1983 &
1986a); Yoon & Won (1985).
Criteria for inclusion: 2a, 3a.
Source: Hwang Hong-Suk and Won Pyong-Oh.
Wetland name: The Nakdong Estuary
Country: Republic of Korea
Coordinates: 35°03'-35°13'N, 128°48'-l29°00'E;
Location: west of the city of Pusan, South Kyongsang Province.
Area: 9,560 ha of wetlands, including 4,560 ha in the main Nakdong channels, 500 ha
in the Jukrim channel, and 4,500 ha in the Yeongwonri area to the west.
Altitude: 0-3m.
Biogeographical Province: 2.2.2.
Wetland type: 02, 03, 05, 06 & 08.
Description of site: The delta and estuarine system of the Nakdong River, with its
numerous tidal channels, low-lying islands and sand bars, about 3,000 ha of intertidal
mudflats, and extensive brackish to saline marshes. Large areas of former marsh and

mudflat have been reclaimed for agriculture, and many of these diked areas are subject
to seasonal flooding The western marshes and mudflats (4,500 ha) are almost
surrounded by the steep hills of the mainland and the large island of Gadeog-do. The
eastern marshes and mudflats (4,560 ha) are protected from the open sea by a chain of
low sandy barrier islands, including Galmaegi Deung, Namusit Deung and Jinuh Do.
Other small estuarine islands such as Daema Deung, Ogryu Deung and Baeghab are
covered with reed-beds, patches of dunes and cultivation. The largest island, Eulsuk
Do, lies between the two main branches of the Nakdong; most of the island is
cultivated for onions and rice, but there are extensive reed-beds at the south end. The
Jukrim channel, a western branch of the Nakdong, was closed off by the Noksan Dam,
six km upstream from its mouth, in 1934. The channel above the dam has since
become a shallow freshwater lake of 500 ha, with abundant aquatic vegetation. In
1984-86, a barrage was constructed across the two main channels of the Nakdong at
Eulsuk Do Island, converting these channels into multi-purpose freshwater reservoirs
with the water level about one metre above sea level.
The output of the Nakdong River reaches its maximum in July, and minimum in
January. Prior to the construction of the barrage, salt water influence extended for up
to 30 km upstream, and tidal influence for about 60 km. Salinities range from two to
five p.p.t. in the upper reaches of the estuary, and from 25 to 30 p.p.t. along the coast.
The tidal range varies from 0.3m at neap tides to 1.5m at spring tides.
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters and
very warm wet summers. The average annual rainfall is 1,520 mm, 70% of which falls
during the four months from June to September. The mean annual temperature is
14.20C; the mean in the coldest month, January, is 2.2°C, and the mean in the hottest,
September, is 22.2°C.
Principal vegetation: The main plant communities are as follows: (1) fresh to
brackish riverine marshes along the upper stretches of the Nakdong dominated by
Phragmites communis and Carex scabrifolia, with patches of Potamogeton malainus,
Trapa japonica and Vallisneria asiatica in shallow water; (2) halophytic vegetation
nearer the coast with Aster tripolium, Limonium tetragonum, Suaeda maritima and S.
asparagoides; (3) open vegetation on the barrier islands with Carex pumila, Cynodon
dactylon, Imperata cylindrica var. koenigii, Zoysia sinica and Salsola komarovi; (4)
sparsely vegetated mudflats with Scirpus triqueter, mats of Enteromorpha sp, and
some patches of Zostera noltii, particularly south of the Noksan Dam; (5) freshwater
lake vegetation in Jukrim Reservoir dominated by Potamogeton malainus, Trapa
japonica and Vallisneria asiatica in association with Salvinia natans, Spirodela
polyrhiza, Najas minor and Hydrilla verticillata, and with a dense fringe of
Phragmites reeds. Reclaimed land inside the sea-walls is largely under cultivation for
onions, rice and other crops. A botanical survey of the Nakdong Estuary in April 1984
recorded 297 taxa of vascular plants, including 25 taxa of aquatic plants, and 53
species of diatoms.
Land tenure: State owned; under the jurisdiction of Pusan City.
Conservation measures taken: The Office of Forestry prohibited hunting in the
estuary in 1962, and the Bureau of Cultural Property Preservation designated the
entire estuary as a Natural Monument (No.179) for migratory birds in 1966.
Conservation measures proposed: The loan agreement for the Nakdong Barrage
Project, signed between the World Bank and the Korean Government in 1983,
included a requirement that the Government establish a National Environmental
Preservation Area (NEPA) or similar protected area incorporating all those parts of the
estuary not destroyed by the construction of the barrage. The Government

commissioned NEDECO (Netherlands Engineering Consultants) to study the estuary,
and they proposed that an area of 5,000 ha be set aside as a NEPA. However, no
further action was taken, and in 1986, with the barrage project almost completed, the
Korean Government requested a release from the conservation obligation of the loan.
In the meantime, the Ministry of Construction had drawn up plans to polderize nearly
the entire undeveloped area of the estuary. Several alternative poldering schemes were
proposed, one of these involving about 6,400 ha of the estuary. Having already handed
over 99% of the loan, the World Bank found itself in a poor position to enforce the
conservation stipulation in the agreement. In discussions with the World Bank in
1986, the Korean Government agreed to establish a Preservation Area of about 4,000
ha, and to reduce the planned reclamation area to 2,000 ha. The World Bank accepted
the compromise, provided that strong protection be given to the Preservation Area and
specific compensation measures be implemented by the Government. In February
1988, after further discussions with the World Bank, an inter-ministerial agreement
approved the reduction of the planned reclamation area from 2,000 ha to 1,170 ha. The
proposed NEPA has been expanded accordingly, and the Government is expected to
establish the reserve before the end of 1988.
Land use: Fishing, mainly for eels (Anguilla japonica and Astroconger myriaster)
with fixed nets, and for freshwater fish in the Jukrim branch; harvesting of the
abundant molluscs for human consumption; culture of the algae Porphyra sp and
Undaria sp, particularly along the southern shores of the barrier islands; and
transportation. Agriculture and industrial development in adjacent areas. The city of
Pusan, with a population of about four million, lies immediately to the east of the
estuary.
Possible changes in land use: There are plans to polderize a further 1,170 ha of the
estuary for agricultural and industrial development.
Disturbances and threats: Prior to the construction of the Nakdong Barrage, the
principal threats were pollution from industrial waste and from pesticides widely used
on adjacent agricultural land. Several dams and river "improvement" schemes
upstream on the Nakdong have had an effect on the delta by altering the water regime.
Reed-beds along the river banks and on Ulsuk Island are illegally cleared for
agriculture, and there is a problem with the disposal of domestic sewage on Ulsuk
Island. Local people regularly collect the eggs of Charadrius alexandrinus, Sterna
albifrons and other species for food, although this is illegal.
The recently completed Nakdong Barrage Project has involved the construction of a
barrage across both branches of the Nakdong River, the construction of a sluice for
shipping in the eastern channel, the dredging of an approach channel through the
southeastern part of Eulsuk Do Island and adjacent mudflats, and the dredging or
reclamation of all mudflats on the eastern shore of the estuary. These activities have
resulted in the immediate loss of 300 ha of mudflats and marshes, and the conversion
of the two river channels into freshwater lakes. The barrage has, however, also
brought about changes in the sedimentation, erosion and resuspension processes, and
has affected salinity fluctuations throughout the estuarine system. The main stream of
the river has been shifted, and thus the load of fresh water and nutrients has also
changed. These changes are likely to have significant long-term effects on the
macrobenthos of the mudflats and hence on the fish and waterfowl populations. The
possible impact of the barrage on bird populations has been discussed by Doornbos
(1983), Doornbos et a!. (1986) and Piersma (1985a).
A recent proposal to reclaim 6,400 ha of the remaining marshes and mudflats for
agricultural and industrial purposes met with considerable opposition from

conservationists. In February 1988, an inter-ministerial agreement, approved by the
President of Korea, limited the proposed area for reclamation to 1,170 ha. This
includes 170 ha of the important Myongji-do mudflats.
Economic and social values: The estuary and adjacent mudflats provide important
breeding and nursery grounds for many fishes and invertebrates of commercial
importance, support a major fishery for both finfish and shellfish, and serve a valuable
role in water purification. Because of their proximity to the city of Pusan, the wetlands
provide excellent opportunities for scientific research, conservation education and
nature-oriented outdoor recreation.
Fauna: The Nakdong Estuary is one of the most important staging and wintering
areas for migratory Anatidae and shorebirds in the Korean Peninsula, regularly
supporting over 50,000 birds. Winter censuses between 1975 and 1984 produced peak
counts of 1,500 swans (Cygnus columbianus and C. cygnus) and:
130 Podiceps nigricollis
260Phalacrocorax carbo
2,000 Anser fabalis
1,100 A. albifrons
700 Branta bernicla
2,500 Tadorna tadorna
6,770 Anas penelope
1,280 A. falcata
1,430 A. strepera
2,200 A. crecca
8,500 A. platyrhynchos
2,690 A. poecilorhyncha
2,580 A. acuta
4,000 A. clypeata
7,100 Aythya ferina
5,080 A. fuligula
2,700 A. mania
150 Melanitta nigra
260 M. fusca
3,300 Bucephala clangula
170 Mergus aibellus
300 M. serrator
1,760 Fulica atra
2,700 Calidris alpina
3,200 Larus ridibundus
200 L. canus
2,970 L. crassirostris
1,620 L. argentatus
In one census in November 1983, some 670 swans, 540 geese, 21,400 dabbling ducks
and 6,100 diving ducks were recorded.
Over 100,000 waterfowl were recorded in February 1987 including 1,800 grebes
(mainly Podiceps cristatus and P. nigricollis), 3,000 grey geese (Anser fabalis and A.
albifrons) and:
1,120 Phalacrocorax carbo
644 Cygnus cygnus
13 C. columbianus
134 Branta bernicla

6,020 Tadorna tadorna
almost 20,000 Anas platyrhynchos
10,000 Aythya ferina
15,900 A. fuligula
40,000 gulls (Larus spp)
10,000 other waterfowl
Over 39,000 waterfowl were present in mid-January 1988. These included:
250 Podiceps cristatus
610 Phalacrocorax carbo
340 Cygnus cygnus
540 C. columbianus
215 unidentified swans
2,480 Anser fabalis
2,260 Tadorna ferruginea
2,900 Anas platyrhynchos
9,200 Aythya ferina
11,900 A. fuligula
1,470 Melanitta fusca
The estuary is located in the middle of the East Asian shorebird flyway, and is of great
importance as a staging area for migratory shorebirds in both spring and autumn.
Doornbos (1983) recorded 10,600 shorebirds in October 1983, and Piersma (1985b)
recorded 19,000 in mid September 1984. Thirty-seven species of shorebirds have been
observed, including:
up to 160 Pluvialis squatarola
2,560 Charadrius alexandrinus
440 C. mongolus
450 Limosa limosa
620 L. lapponica
90 Numenius phaeop
440 N. arquata
635 N. madagascariensis
150 Tringa erythropus
400 T. nebularia
790 Xenus cinereus
200 Heteroscelus brevipes
1,240 Calidris tenuirostris
1,300 C. alba
10,900 C. ruficollis
9,100 C. alpina

The estuary and adjacent coastal waters also provide a rich feeding area for migrating
Common Terns Sterna hirundo; up to 600 have been recorded in the estuary, and over
10,000 were observed at sea south of the estuary in September 1984. The marshes and
barrier islands support significant breeding populations of a variety of waterfowl
including Tachybaptus ruficollis, Ixobrychus sinensis, Anas poecilorhyncha, Gallinula
chioropus, Fulica atra, Haematopus ostralegus, Charadrius dubius, C. alexandrinus
(c.130 pairs), Sterna albifrons (c.lOO pairs) and Acrocephalus orientalis. The
marshes also provide feeding areas for many herons and egrets, notably Egretta
garzetta, E. alba (up to 500) and Ardea cinerea. In total, over 140 species of birds
have been observed in the delta, including 96 species of waterfowl and most of the
Anatidae and shorebirds known to occur in Korea. Many rarities have been recorded,
such as Egretta eulophotes, Aythya valisneria, Bucephala islandica, Grus vipio,
Recurvirostra avosetta, Eurynorhynchus pygmeus (up to 11 in recent years) and Larus
saundersi. A female Crested Shelduck Tadorna cristata was shot on the lower reaches
of the Nakdong River near Pusan in December 1916. The estuary is unusually rich in
birds of prey, particularly in winter; species recorded include Pandion haliaetus,
Haliaeetus pelagicus, H. albicilla, Circus aeruginosus, C. cyaneus, C. melanoleucos
and Falco peregrinus. The invertebrate fauna and fishes have been described in some
detail in a report sponsored by the Industrial Sites and Water Resources Development
Corporation (1984). This lists 46 species of Crustacea, 40 species of Mollusca and 82
species of fishes. Doornbos (1984) recorded 40 species of macrozoobenthos (10
polychaetes, 11 molluscs and 19 crustaceans) in the intertidal mudflats, and calculated
the average biomass at 14.6 gm ADW/sq.m (molluscs 9.5 gm, crustaceans 2.9 gm, and
polychaetes 2.2 gm). The most important species were the polychaetes Tylorr/iynchos
heterochaetus, Neanthes japonica; the bivalves Corbicula japonica, Macoma
contabulata, Laternula limicola, Sinonovacula constricta, Nuttallia olivacea; the
gastropods Batillaria multiformis, Assiminea japonica, and the crabs Ilyoplax pusilla,
Macrophthalmus japonicus, M. dilatatus and Scopimera globosa. The most abundant
small crustacean was the isopod Cyathura sp. The fishes include 40 marine species,
15 estuarine species, and 27 species which are primarily freshwater. Fourteen species
are anadromous, including two species of great economic importance, Plecoglossus
altivelis and Anguilla japonica. These species and the salmon Onchorhynchus keta
(raised at a hatchery on the upper Nakdong River) will be seriously

affected by the barrage. Other commercially important species include Astroconger
myriaster, Cyprinus carpio, Carassius auratus, Misgurnus anguillicaudatus,
Parasilurus asotus, Channa argus, Mugil cephalus and Gasterosteus aculeatus.
Special floral values: None known.
Research and facilities: Numerous studies have been carried out on the estuarine
ecosystem, its fisheries, and its fauna and flora, especially by biologists from the
Fisheries University and Dong A University in Pusan. A great deal of this research
has been undertaken as part of the environmental impact assessment for the Nakdong
Barrage and to provide baseline information for the monitoring programme
following the completion of the barrage. Much of the research carried out by Korean
biologists is summarized in a report sponsored by the Industrial Sites and Water
Resources Corporation (1984). Extensive environmental studies have also been
carried out by NEDECO and the Delta Institute for Hydro biological Research in the
Netherlands (Doornbos, 1983, 1984 & 1985; Doornbos et al., 1986; Eysink, 1983;
Groenendijk & Yoon, 1985; NEDECO, 1981; Piersma, 1985a; Post, 1983). Special
attention has been given to the waterfowl populations, macrozoobenthos of the
mudflats, and biomass of food plants for waterfowl.
References: Doornbos (1983, 1984 & 1985); Doornbos et al. (1986); Eysink (1983);
Groenendijk & Yoon (1985); Industrial Sites and Water Resources Corporation
(1984); Karpowicz (1985); Kim & van Houweninge (1983); Korean Society for the
Protection of Wild Animals (1982, 1983 & 1984); Long et al. (1988); NEDECO
(1981); Piersma (1985a, 1985b, 1985c, 1985d, 1986a & l986b); Post (1983); Won
(l98lb, 1983 & 1986a); Yoon & Won (1985).
Criteria for inclusion: lb, 2a, 2c, 3a.
Source: Theunis Piersma and Won Pyong-Oh.
Wetland name: Hakdong Bay
Country: Republic of Korea
Coordinates: 34°46'N, 128°39'E;
Location: between Kujora and Haegumgang, on the southeast coast of Koje Island,
South Kyongsang Province.
Area: 3,000 ha.
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 01, 03 & 04.
Description of site: A small sea bay with rocky shores and several offshore islets, on
the hilly southeast coast of Koje Island in the Korea Straits. The bay stretches from
Kujora Headland in the northeast to Haegumgang Headland in the south.
Climatic conditions: Humid, temperate, monsoonal climate with cold dry winters
and very warm wet summers. The average annual rainfall is 1,368 mm, and the mean
annual temperature 14.1°C.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: The bay was designated as a Natural Monument
(No.227) for wintering divers (Gavia spp) in 1971.
Land use: No information.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: An important wintering area for Black-throated Divers Gavia arctica
viridogularis, Pacific Divers G. (arctica) pacificus, Black-necked Grebes Podiceps
nigricollis and sea-ducks. Counts in recent years have included:
up to 540 G. arctica/pacificus
272 P. nigricollis

137 P. cristatus
150 Melanitta fusca
23 Histrionicus histrionicus
210 Mergus serrator
along with large numbers of gulls, mainly Larus crassirostris. Egretta sacra occurs
on the rocky shores, and the raptors Haliaeetus pelagicus, H. albicilla and Falco
peregrinus have been recorded in winter.
Special floral values: No information.
Research and facilities: Mid-winter waterfowl censuses have been carried out in
recent years.
References: Won & Yoon (1974)
Criteria for inclusion: lb. 3b.
Source: Won Pyong-Oh.

Wetland name: Songsanp'o Lake
Country: Republic of Korea
Coordinates:33°27'N, 126°55'E;
Location: at the eastern end of Cheju Island, 35 km east of Cheju City,
Cheju Province.
Area: 30 ha.
Altitude: Sea level.
Biogeographical Province: 2.2.2.
Wetland type: 08.
Description of site: A shallow saline lagoon and associated marshes,
formed by the damming of a small sea bay at the extreme eastern tip of
Cheju Island. The salinity is 34.25 p.p.t.
Climatic conditions: Humid, temperate, monsoonal climate with cold
dry winters and very warm wet summers. The average annual rainfall is
1,763 mm, and the mean annual temperature 14.7°C.
Principal vegetation: Brackish marshes dominated by Phragmites
communis.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fish culture.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: An important wintering area for waterfowl, notably Anatidae.
Censuses in the winters of 1979/80, 1980/81 and 1987/88 included:
up to 1,700 Anas penelope
400 A. strepera
150 A. crecca
140 A. platyrhynchos
110 A. poecilorhyncha
100 A. acuta
600 Aythya fuligula
along with smaller numbers of Tachybaptus ruficollis, Egretta garzetta,
Ardea cinerea, Anas falcata, A. clypeata, Aythya ferina and Fulica
atra.
Special floral values: No information.
Research and facilities: Several waterfowl censuses were carried out
by Park and Kim between December 1979 and February 1981, and a
mid-winter count was conducted in January 1988.
References: Park & Kim (1981).
Criteria for inclusion: lb. 3b.
Source: Won Pyong-Oh.
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PEOPLE'S REPUBLIC OF CHINA
INTRODUCTION
Area: 9,560,948 sq.km.
Population: 1,031,882,511 (1982).
With a territory of 9.56 million sq.km, China is the third largest country in the world. Situated
between latitudes 74°E and 135°E and longitudes l8°N and 53.30°N, and extending for over 5,000
km from east to west and 4,300 km from north to south, China embraces a wide range of climatic
and biotic zones, from the boreal forests and cold steppes of the northeast to the tropical monsoon
forests and mangrove swamps of the south, and from the coral islands of the South China Sea to the
deserts and high mountain plateau of the west. In the southwest, the Qinghai-Tibetan Plateau, often
referred to as the "roof of the world", rises to an average height of 4,000-5,000 metres above sea
level, while in the great Himalayan range, fourteen peaks rise to over 8,000m. By contrast, the
Turpan Depression in the deserts of Xinjiang (Sinkiang) lies below sea level, with Aiding Hu, at 154
metres below sea level, the lowest point in the country. In the east, the coastline extends for some
8,000 km along the shores of the Yellow Sea and South China Sea, and includes about 5,000
offshore islands.
China contains over 20% of the world's population, but constitutes only 6.4% of the land surface
area. Furthermore, 95% of all Chinese live on less than 50% of the land. The three major plains, in
the northeast, along the lower Yellow River and along the lower Yangtze River, are the most densely
populated parts of the country, and the regions where most cities are located. Administratively, the
country is divided into three municipalities (Beijing, Shanghai and Tianjin), 22 provinces and four
autonomous regions.
China straddles the Palearctic and Indomalayan biogeographical realms and contains large elements
of the fauna and flora of both these regions. Thus, China can boast a great diversity of animal and
plant life including, for example, over 500 species of freshwater fishes, 1,186 species of birds and
450 species of mammals. China's many vegetation zones have been summarized by Wang (1980).
Summary of Wetland Situation
Given its vast size and geographical position, it is not surprising that China supports a great variety
of wetlands including some of the most important in the world. The country has more than 25
million ha of wetlands, including about 11 million ha of marshes and bogs, 12 million ha of lakes
(both natural and artificial), and 2.1 million ha of coastal salt marshes, mudflats and beaches.
Approximately 80% (20 million ha) of the wetlands are freshwater. There are about 2,350 natural
lakes of over 100 ha in size and more than 86,000 water storage reservoirs ranging in size from small
village ponds to huge hydro-electric dams. Over 130 of the natural lakes exceed 10,000 ha in size;
most of these are located in the lower and middle reaches of the Yangtze River or on the
Qinghai-Tibetan Plateau.
The wetlands of China can be grouped into nine major regions.
1.

Northeastern China

The largest freshwater marshes in China are situated in the northeast of the country, in the provinces
of Heilongjiang, Jilin and Liaoning and in northeastern Inner Mongolia. There are about 1.12 million
ha of marshes on the Sanjiang (Three Rivers) Plain alone. This region of northeastern Heilongjiang
consists of a vast complex of shallow freshwater lakes, reed marshes and peat bogs in the lowlands
near the confluence of the Heilong (Amur), Sungari and Wusuli (Ussuri) Rivers. Other extensive
systems of freshwater lakes and marshes occur near Qiqihar in southwestern Heilongjiang, around
Tongyu and Baicheng in western Jilin, and along the lower reaches of the Liao, Hun and Shuangtaizi
Rivers in Liaoning Province. There are two very large lakes in this region, Hulun Nur in northeastern
Inner Mongolia and Xinghai Hu (Lake Khanka) straddling the border between Fleilongjiang and the
U.S.S.R. Other important wetlands include the mountain bogs of the Xinganling Mountains and the
mountain lakes and bogs of the Changbai Shan on the Korean border. The wetlands of the northeast
are extremely important as breeding habitat for waterfowl, notably ducks, geese and cranes, and are
also very important for their fisheries and reed production. The large breeding population of
Red-crowned Crane Grus japonensis and Eastern White Stork Ciconia (ciconia) boyciana have
received a considerable amount of attention.
2.

Southern edge of the Gobi Desert

There are several large brackish to saline lakes and marshes in inland drainage basins along the
southern edge of the great Gobi Desert in Inner Mongolia. Most of these wetlands, which include Da
Lai Hu, Qagan Nur and Gaxun Nur, are thought to be important breeding and staging areas for
migratory waterfowl, but remain poorly known.
3.

Middle and lower reaches of the Yellow and Yangtze Rivers

The great plains of the Yellow and Yangtze river basins in eastern China contain some of the largest
wetlands in the country, and the greatest concentration of large freshwater lakes. The total area of
lakes is estimated at over 2.2 million ha. The Yangtze basin in particular is famous for its lakes;
these include the Dongting lakes in Hunan Povince, the Wuhan lakes in Hubei Province, Poyang
Lake in Jiangxi Province, a chain of large lakes including Shengjin in southwestern Anhui Province,
Cao Hu in central Anhui Province, and Tai Hu, Hongze Hu and Gaoyou Hu in Jiangsu Province.
Many of the lakes are fringed with marshes, and there are also extensive marshes in the dried-out
beds of ancient lakes, in old river channels (particularly along the Yellow River), and in seasonally
flooded areas. The wetlands of this region are of great importance as wintering areas for a wide
variety of waterfowl, particularly herons and egrets, storks, ducks, geese and coots. Several species
of cranes winter in large numbers, including the rare Siberian Crane Grus leucogeranus,
White-naped Crane G. vipio and Hooded Crane G. monacha. A small population of the critically
endangered Baiji or Chinese River Dolphin Lipotes vexillifer still survives along the lower-middle
reaches of the Yangtze River. Recent estimates suggest that as few as 100 individuals remain. The
lower Yangtze valley in Anhui Province is also the last stronghold of the endangered Chinese
Alligator Alligator sinensis. The region includes some of the country's major freshwater
fish-producing areas. The lower Yangtze basin, with its many large and small lakes, is the most
important, and includes the provinces with the highest fisheries production, Jiangsu and Hubei.
4.

Coast north of Hangzhou Bay, Zhejiang Province

North of Hangzhou Bay, the coast is almost entirely of the sandy or muddy type, except for the
Liaoding and Shandong Peninsulas which are rocky. Most of China's 2.1 million ha of coastal
marshes and mudflats occur in this region, in three main areas: at the mouth of the Yangzte River
and along the adjacent coast of Jiangsu Province; around the estuary of the Yellow River in Bohai

Gulf (Tianjin Municipality, Hebei Province and Shandong Province); and in the estuarine system of
the Shuangtaizi, Liao and Hun Rivers in Liaoning Province. Most of the rivers flowing into the
Yellow Sea carry large amounts of sediment, resulting in rapid accretion of deltas and continuous
creation of new wetlands. In some areas, the rate of coastal accretion exceeds 300m per year. In
addition to providing wintering areas for large numbers of waterfowl, the coastal marshes and
mudflats are extremely important as staging areas for shorebirds during the migration seasons, and
also provide breeding habitat for a variety of species including the rare Saunders' Gull Larus
saundersi.
5.

Coast south of Hangzhou Bay, Zhejiang Province

To the south of Hangzhou Bay, the coast is mainly rocky, with extensive wetlands only at the
mouths of the larger rivers, e.g. in the deltas of the Pearl River, Guangdong Province, and Mm
River, Fujian Province. Mangroves occur patchily along the coast as far north as central Fujian
Province and around islands in the South China Sea. The total area of mangroves has recently been
estimated at 67,000 ha, but much of this is in a very degraded condition. Some of the best remaining
stands are to be found on Hainan Island, e.g. in Dongzaigang Nature Reserve. The whole region is
very important for its fisheries production. Locally, the mangroves, fish ponds and rice paddies
support large numbers of herons and egrets (e.g. in the Pearl River Delta), while coastal mudflats are
important as staging and wintering areas for migratory shorebirds, gulls and terns. The White-eared
Night-Heron Gorsachius magnificus, one of the world's rarest and least known herons, is confined as
a breeding bird to the island of Hainan. The species has not been observed in recent years, and could
now be extinct (B. King, pers. comm.).
6.

Southern highlands

The mountain ranges in the provinces of Sichuan, Guizhou and Yunnan in southern China contain a
number of isolated wetlands, several of which are very important as breeding or wintering areas for
waterfowl, notably the rare Black-necked Crane Grus nigricollis. The largest of these wetlands is the
300,000 ha Ruoergai Marsh at an altitude of 3,400m in northern Sichuan Province. Other important
wetlands include the vast complex of small lakes and marshes on the Yunnan-Guizhou Plateau,
Caohai in Guizhou Province (famous for its wintering cranes), a group of mid-elevation lakes
including Dianchi near Kunming in eastern Yunnan Province, and a series of isolated lakes and
marshes in the upper drainage of the Yangtze and Mekong Rivers near Xiaguan in northwestern
Yunnan.
7.

Xinjiang (Sinkiang) Desert

The great inland drainage systems of the Sinkiang deserts in northwestern China include several
large saline lakes with associated brackish marshes surrounded by sand desert. The largest of these is
Lop Nur (1.25 million ha) near the eastern end of the Tarim Basin. Other major wetlands include
Bosten Hu and the Tarim Liuchang lakes also in the Tarim Basin, Aiding Hu in the Turpan
Depression, and Manasi Hu in the Junggar Basin. The whole region is in the process of dessication;
the lakes are shrinking in size, and Lop Nur has dried out completely in recent years. The wetlands
are believed to be important for breeding waterfowl including several species rare elsewhere in
China (e.g. Marbled Teal Marmaronetta angustirostris), but very little information is available for
this remote and inhospitable region.
8.

Tien Shan and Altai Shan

There are several large lakes and extensive marshes in the remote highlands of the Tien Shan and
Altai Shan. Little seems to be known about these wetlands, although they must be of considerable
zoological and botanical interest because of their isolation. The Bayinbuluke complex of small lakes
and marshes at over 2,400m in the Tien Shan is known to be an important breeding area for
waterfowl, notably Whooper Swans Cygnus cygnus. Chianassu Hu in the central Altai and a group
of small lakes at the south end of the Altai lie in the upper drainage of the Ertix He (Irtysh River),
and thus belong to the Arctic Ocean drainage basin. A Nature Reserve has been established around
some of the southern Altai lakes to protect Beavers Castor fiber.
9.

The Qinghai-Tibetan Plateau

The Qinghai-Tibetan Plateau is the largest high altitude plateau in the world. Most of the plateau lies
at between 4,000 and 5,500m above sea level; it is bounded to the north by the Kun Lun Shan and
Nan Shan, and to the south by the great Himalayan Range. The whole plateau is dotted with
innumerable lakes, ponds and bogs, and includes the sources of several of the world's greatest rivers:
the Yellow, Yangtze, Mekong and Salween in the east, and the Indus, Ganges and Brahmaputra in
the south. Much of the plateau consists of inland drainage systems, and most of the larger lakes are
saline. Qinghai Lake (458,000 ha) in the east is the largest saline lake in China. The total area of
lakes and marshes is unknown, but probably exceeds five million ha. The whole area is undergoing
dessication as the uplift of the Himalayas increasingly blocks the inflow of moist trade winds from
the south. The wetlands fall into four major groups: (a) the hundreds of large, mostly saline lakes in
the inland drainage systems of the Qiangtang (North Plain of Tibet); (b) a chain of large saline lakes
in the Zaidan Basin, north of the Kun Lun Shan; (c) a number of large lakes, mostly fresh, and
extensive marshes in the upper drainages of the Yellow and Yangtze Rivers in the east; and (d) a
chain of mostly freshwater lakes and marshes in the headwaters of the Brahmaputra, Ganges and
Indus Rivers in the main Himalayan range. Some of the wetlands are known to be of considerable
importance for breeding waterfowl, notably Bar-headed Geese Anser indicus and Black-necked
Cranes, but many sites, particularly on the Qiangtang, appear not to have been investigated.
The major threats to China's wetlands have been identified as siltation, reclamation for agricultural
purposes, drainage for disease control, conversion into fish ponds, and pollution. Because of
deforestation, overgrazing and the persistence of wasteful agricultural practices such as
slash-and-burn farming, soil erosion is severe, and many of the country's major rivers are becoming
choked with silt. This is particularly the case with the the Yellow River, which is probably now the
world's greatest earth-mover. With the bed of the river currently rising at the rate of 75-150 mm per
year, the chance of disastrous flooding is constantly increasing. Reclamation of wetlands for
agriculture, often linked to public health campaigns, has greatly reduced the area of lakes and
marshes in many parts of eastern China. A group of geographers at the Nanjing Geography and Lake
Research Institute has recently estimated that in the thirty years from the 1950s to the 1980s, the
number of natural lakes in China decreased from 2,800 to 2,350, and the total area of lakes shrank by
11.05%. The problem is most serious along the lower reaches of the Yangtze River. Here, the
shrinkage of lakes due to reclamation and siltation has lowered their capability to store floodwaters,
and has thereby increased the likelihood of flooding downstream. At the same time, pollution in
lakes, especially those near large and medium sized cities, is increasing. Pollution with heavy metals
is common, and as a result, many major kills of fishes and birds have occurred.
Regulation and control of lakes, particularly along the Yangtze, has now become a major concern.
The Government has laid down water regulations and launched various control works that are aimed

at stabilizing water levels for promoting agriculture, fisheries, navigation and recreation, and
improving the regulating function of lakes against heavy rainfall in watershed areas.
Coastal wetlands are under pressure from many activities. Estuarine areas are heavily contaminated
by domestic, industrial and agricultural effluents, and coastal marshes are threatened by drainage for
agricultural purposes and disease control. In the past, large areas of mangrove forest in Fujian and
Guangdong Provinces were destroyed to make room for fish ponds. The value of mangroves in
shoreline stabilization and fisheries production has now been recognized, and some replanting has
been undertaken. However, large-scale conversion of other coastal marshes to fish ponds is likely to
continue.
Hunting still occurs on a large scale in many areas, and poses a threat to some wildlife populations,
at least at a local level. Ducks and geese are heavily persecuted in their wintering areas on the plains
of eastern China, and shorebirds are trapped for food at many coastal wetlands, the main catching
methods being clap-netting, snares and mistnets. There have also been widespread reports of the use
of poisons to kill waterbirds perceived to be pests on agricultural land. Subsistence hunting remains
widespread throughout the western provinces and autonomous regions, but it is doubtful if the
hunting pressure is severe because of the very low human population density. New laws outlawing
hunting have been formulated, and in some areas at least, these are being well enforced.
The great progress made in nature conservation in China in recent years has been summarized by
Wang (1980), Xie (1984), Chen (1985), Boswall (in press) and many others. The growing national
awareness of the importance of nature conservation has been galvanizing efforts for the
establishment of nature reserves in China. Nature reserves were first declared in 1956, seven years
after the revolution. By the early 1960s, more than 20 reserves had been declared; by 1979 there
were 45, by 1982 there were 119 and by October 1983 there were 262, covering a total area of 15.6
million hectares. By December 1986, the Ministry of Forestry alone had created no less than 333
reserves with a total area of 19,330,000 ha, while the Ministry of Urban and Rural Construction and
Environmental Protection had created a further 27. Nature reserves are established and managed not
only by the state bodies, but also by provincial and autonomous governments. Thus, for example, in
1982 the Guangxi regional government established 52 reserves in areas along the headwaters of the
Xijiang River and its tributaries, in an effort to help conserve water. Some 46 nature reserves
covering 9.5 million ha have been set up in the northwest region (Gansu, Qinghai, Ningxia, Xinjiang
and Xizang) during the past few years.
A number of reserves have been designated specifically for the protection of rare species such as the
Giant Panda, Crested Ibis, Chinese Alligator and Giant Salamander, whilst others have been
designated to protect outstanding examples of natural ecosystems. Many of the reserves have been
created to protect wetlands and their wildlife, notably cranes and other migratory waterfowl. China
participates in UNESCO's Man and the Biosphere Programme, and has designated three Biosphere
Reserves, one of which, namely Changbai Shan Nature Reserve, contains important wetlands.
Of the 192 wetland areas described in this inventory, at least 64 are wholly or partially included
within national or provincial nature reserves. This involves at least 71 reserves with a total area of
over 3.34 million ha (although not all of this is wetland habitat). Of the 52 reserves for which dates
of establishment are available, all but two have been established since January 1980, a vivid
demonstration of the tremendous increase in attention that has been given to wetland conservation in
China in recent years. In addition to the nature reserves, many other wetlands enjoy some degree of
protection as Water Protection Areas, Scheduled No-Fishing Areas, Waterfowl Protection Areas,

Scheduled No-Hunting Areas or Special Protection Zones, e.g. the Yancheng Protection Zone
(243,000 ha) in Jiangsu Province.
Some of the principal wetland reserves are as follows:
Maorienaobao Rare Birds Wetland Reserve, Neimenggu Zizhiqu: 134,000 ha.
Xin Ba Er County Dalai Hu Nature Reserve (Hulun Nur), Neimenggu Zizhiqu: 300,000
ha.
Zhalong Nature Reserve, Heilongjiang Province: 210,000 ha.
- Hong He Provincial Nature Reserve, Heilongjiang Province: 16,000 ha.
Xinghai Hu Nature Reserve, Heilongjiang Province: 16,537 ha.
Jingpo Hu Nature Reserve, Heilongjiang Province: 120,000 ha.
- Changbai Shan Nature Reserve and Biosphere Reserve, Jilin
Province: 217,000 ha.
Songhua Hu Nature Reserve, Jilin Province: 354,098 ha.
Xiang Hai Nature Reserve, Jilin Province: 105,467 ha.
Momoge Nature Reserve, Jilin Province: 144,000 ha.
Shuangtaizi Nature Reserve, Liaoning Province: 80,000 ha.
Shan Men Xia Nature Reserve, Shaanxi and Shanxi Provinces: 39,000 ha.
Yangxian Nature Reserve, Shaanxi Province: 5,000 ha.
Nansi Hu Nature Reserve, Shandong Province: 126,600 ha.
Baiwu Hu Nature Reserve, Shandong Province: 30,000 ha.
Tanyang Nature Reserve, Shandong Province: 10,000 ha.
Chang Shan Lie Dao Nature Reserve, Shandong province: 5,250 ha.
Huanglei He Nature Reserve, Shandong Province: 65,200 ha.
Rushan He Nature Reserve, Shandong Province: 95,400 ha.
Yancheng Nature Reserve, Jiangsu Province: 46,670 ha.
- Chinese Alligator Nature Reserve, Anhui Province: 43,000 ha.
Shengjin Hu Nature Reserve, Anhui Province: 13,300 ha.
East Dongting Hu Nature Reserve, Hunan Province: 132,800 ha.
Poyang Hu Nature Reserve, Jiangxi Province: 22,400 ha.
Futien-Nei Lingding Provincial Nature Reserve, Guangdong Province: 858 ha.
- Dongzaigang National Mangrove Protection Area, Guangdong Province:
5,240 ha.
Qinglan Gang Mangrove Nature Reserve, Guangdong Province: 3,733 ha.
Caohai Nature Reserve, Guizhou Province: 4,600 ha.
Lu Guhu Provincial Nature Reserve, Yunnan Province: 8,133 ha.
Bitahai Nature Reserve, Yunnan Province: 14,181 ha.
Napahai Nature Reserve, Yunnan Province: 2,067 ha.
Er He Migratory Birds Nature Reserve, Gansu Province: 10,790 ha.
Niao Dao (Bird Island) Nature Reserve, Qinghai Province: 53,550 ha. - Zhing Hu and
Zhaling Hu Nature Reserve, Qinghai Province: 120,000 ha.
Longbaotan Nature Reserve, Qinghai Province: 10,000 ha.
Dasugan Hu Nature Reserve, Qinghai Province: 3,500 ha.
Xiaosugan Hu Nature Reserve, Qinghai Province: 850 ha.
Bayinbuluke Nature Reserve, Xinjiang Zizhiqu: 100,000 ha.
Burgen Nature Reserve, Xinjiang Zizhiqu: 5,000 ha.
Along with the establishment of more nature reserves, the national and provincial governments have
launched a number of major programmes of reafforestation and erosion control, in an attempt to
reverse the long over-use and degradation of China's hillsides and mountainsides. One of the major
reafforestation projects is the establishment of a network of tree belts, over 5,000 km in length,
across the northern deserts and grasslands (the 'Great Green Wall of China"). At the same time, the

national campaign to educate China's massive population on the importance of protecting the natural
environment has been gathering force. Major efforts have been made to arouse public awareness,
particularly by the China Wildlife Conservation Association. Publicity programmes have been
launched through radio, television, films, exhibitions, posters and publications to educate people
about the importance of conserving China's wildlife. An annual "Bird-Loving Week", inaugurated in
spring 1982, has been particularly successful in changing the public's attitude to birds, and an annual
"tree-planting day" has been declared.
In recent years, increasing emphasis has been given to the conservation of wetlands, and a series of
campaigns has been launched across the country to increase public awareness to the need for
wetland conservation. Special attention has been given to protecting China's eight species of cranes
(Gruidae), five of which are threatened with extinction. Cranes are very popular birds in China, and
have long been revered in Chinese art and literature. They are characteristic birds of many of the
country's most important wetland areas, and have thus provided an ideal focus for wetland
conservation efforts almost throughout the country. To strengthen efforts being made to protect the
cranes, a Crane Federation was established in January 1984 under the joint sponsorship of the
Ministry of Forestry and scientific research institutes and universities in twenty provinces and
autonomous regions. The International Crane Foundation has played a very active role in the
development of a programme for the conservation of cranes, and in May 1987, co-sponsored an
International Crane Workshop in Qiqihar, Heilongjiang Province, which was attended by some 120
waterfowl biologists and wetland specialists from all over China.
Given the importance of China's wetland resources, the rapidly changing socio-economic climate in
the country, and the strong efforts for wetland conservation now being pursued there, IUCN has
recommended to WWF that China be included as one of the seven focal regions for the WWF/JUCN
Wetlands Conservation Programme.
Wetland Research
Research on the topography, pedology and hydrology of wetlands in China has been conducted by
several academic institutions. Related information is available in the Ministry of Water Conservancy
and Power, the Ministry of Agriculture, Animal Husbandry and Fishery, and the Ministry of Urban
and Rural Construction and Environmental Protection. Until recently, however, relatively little
information has been available on the ecology of the wetlands or aspects relating to nature
conservation. Since 1949, the Chinese Academy of Sciences has organized more than twenty
comprehensive scientific surveys of wildlife resources, including a major scientific survey of the
Qinghai-Tibetan Plateau between 1966 and 1976. The Ministry of Forestry and the China Wildlife
Conservation Association have supported a number of surveys of wetlands and migratory water
birds, particularly in Heilongjiang, Jilin, Liaoning, Jiangxi, Hunan and Anhui Provinces, while the
Chinese Natural Scientific Foundation has recently supported a three-year project on the ecology of
wetlands in China. The latter is being conducted by Lu Jianjian at East China Normal University in
Shanghai. A considerable amount of research has been conducted on freshwater fisheries and
aquaculture (Tapiador et al., 1977), and several studies have been made of the Baiji and Chinese
Alligator. The Chinese National Research Group on Endangered Species of Wild Fauna and Flora
has carried out studies of many other threatened species. In addition, a number of biologists and
ecologists in several universities and in the regional branches of the Chinese Academy of Sciences
are working on individual projects concerned with wetlands and their wildlife.
Ornithological research in China has recently been summarized by Boswall (in press). Much of this
has been carried out by members of the Ornithological Society of China, established in 1980. In
November 1981, the Ministry of Forestry set up a Bird Banding Office to organize a national bird
banding scheme. A National Bird Banding Centre was established in 1983, and bird banding
operations were initiated with an expedition to Qinghai Lake, Qinghai Province. Since then, the

banding programme has expanded rapidly; 35 banding stations had been established throughout the
country by 1985, and there are plans to increase this number to 90 by 1990. Since 1983, aerial
surveys have been carried out over large areas of wetlands, particularly in the northeastern provinces
and lower Yangtze basin, to locate important breeding and wintering areas for cranes, storks and
other waterfowl. In January 1987, staff of East China Normal University (ECNU) founded the East
China Waterbird Ecology Study Group, a cooperative programme for the study of water birds
involving four universities, ECNU, Shanghai Normal University, Nanjing Forestry University and
Anhui University, and one institute, the Institute of Estuarine and Coastal Research.
Wetland Area Legislation
The laws necessary for the establishment of nature reserves were passed in 1956 following the Third
Session of the First National People's Congress. Since then, a series of measures has been adopted to
conserve wildlife. These include the issuing of the Directives for the Protection and Rational
Utilization of Wild Animals (1962), Regulations for the Protection of Rare Wild Animals (1973),
and Regulations for the Protection and Rational Use of Rare Trees (1975), the adoption of the Law
on Environmental Protection (1979) and the Forestry Law (1979), and the issuing of Regulations for
the Strict Protection of Rare Wild Animals (1983). Nature conservation is now incorporated into
several articles of the new Constitution adopted on 12 December 1982. In 1983, the five
northwestern provinces and autonomous regions (Gansu, Ningxia, Qinghai, Xinjiang and Xizang)
jointly set up a special organization, the Northwest China Wild Animal Protection Committee, to
formulate laws and regulations for the protection of wildlife in the northwest.
Legislation recently prepared by the Ministries of Agriculture and Forestry and passed to the State
Council for approval in 1985 aims for the first time to consolidate all existing wildlife conservation
laws.
The People's Republic of China has joined the Convention on International Trade in Endangered
Species (CITES), and in March 1981, signed an agreement on the protection of migratory birds and
their habitats with Japan (Sino-Japanese Agreement on Migratory Birds Protection).
Wetland Area Administration
The Environmental Protection Office of the State Council was created under the Environmental
Protection Law in 1979. This office set up a Commission for Nature Conservation to coordinate
national and international conservation activities, and to review nature conservation resources. In
1982, the Ministry of Urban and Rural Construction and Environmental Protection was set up, and
was in effect an amalgamation of various offices and commissions, including the Environmental
Protection Office. Under this Ministry, the National Environmental Protection Agency covers nature
conservation and protected areas, while the National Bureau of Survey and Mapping deals with
research. However, the Ministry of Forestry retains responsibility for all matters pertaining to
endangered species. In December 1983, the China Wildlife Conservation Association was
established under the auspices of the Ministry of Forestry to coordinate international conservation
efforts and to increase public awareness to conservation issues in China.
Both the State Council and the Provinces and Autonomous Regions can designate nature reserves.
Administration of the reserves is divided between the Ministry of Forestry, National Environmental
Protection Agency, the provincial forest authorities, and various scientific and educational
institutions such as the Institute of Zoology in the Chinese Academy of Sciences.

Organizations involved with Wetlands
Organizations based in Beijing Municipality
Ministry of Forestry
- Department of Forestry Protection and Policy Administration
- China Wildlife Conservation Association
- National Crane Conservation Committee)
Ministry of Urban and Rural Construction and Environmental
Protection
- National Environmental Protection Agency
- National Bureau of Survey and Mapping)
- Beijing Institute of Zoology, Academia Sinica
- Beijing Institute of Geography, Institute of Remote Sensing Application, National Remote Sensing
Centre of China
Beijing Natural History Museum
Department of Biology, Beijing Normal University
Chinese Society of Environmental Sciences, Environment Protection Office of the State
Council
Ornithological Society of China
National Bird Banding Centre
UNESCO, MAB Programme
Anhui Province
Anhui Provincial Forestry Bureau
Department of Biology, Anhui University
School of Hu-Yan, Dangtu City
Nanjing Institute of Geography, Academia Sinica
Fukien Province
- Mangrove Institute, University of Xiamen
Gansu Province
- Gansu Provincial Forestry Bureau
Guangdong Province
- Guangdong Forest Department
Guizhou Province
Guizhou Provincial Forestry Bureau
Institute of Biology, Guizhou Academy of Sciences
Guizhou Agricultural University
Guizhou Zoological Society
Hebei Province
- Hebei Provincial Forestry Bureau
Heilongjiang Province
Heilongjiang Provincial Forestry Bureau
Northeast Forestry Institute, Harbin

-

Department of Zoology, Harbin Institute of Natural Resources
Wildlife Institute of Heilongjiang
Department of Biology, Harbin Normal University
Department of Biology, Qiqihar Normal College
Wildlife Research Society of Heilongjiang
Heilongjiang Province Environmental Protection Agency
Wildlife Conservation Association of Heilongjiang

Henan Province
- Zhengzhou City Zoo, Zhengzhou
Hubei Province
- Department of Biology, Wuhan Normal University
Hunan Province
Hunan Forestry Department
- Hunan Wildlife Conservation Association
Jiangsu Province
Jiangsu Bureau of Agriculture and Forestry
Department of Zoology, Nanjing Forestry University
Rice Grass Institute, University of Nanjing
Department of Biology, Jiangsu Education Institute
Scientific Bureau of Jiangsu Province
Jiangsu Environmental Protection Agency
Jiangsu Wildlife Conservation Association
Jiangxi Province
- Jiangxi Province Nature Reserves Office
Jilin Province
Jilin Provincial Forestry Bureau
Jilin Institute of Forestry
Jilin Institute of Biology
Jilin Institute of Environmental Protection
Changchun Institute of Geography
Department of Biology, Northeast Normal University
Natural History Museum of Jilin Province
Jilin Wildlife Conservation Association
Liaoning Province
Liaoning Provincial Forestry Bureau
Liaoning Environment Protection Centre
Department of Biology, Liaoning University
Liaoning Province Bird Research Centre
Dalian Museum of Natural History
Wildlife Conservation Association of Liaoning Province
Neimenggu Zizhiqu (Inner Mongolia)
Inner Mongolian Forestry Bureau

- Department of Biology, Inner Mongolia Normal University
Qinghai Province
Qinghai Bureau of Agriculture and Forestry
- Northwest Plateau Institute of Biology
Shandong Province
Shandong Provincial Forestry Bureau
- Department of Biology, Shandong University
Shanghai Municipality
Department of Biology, East China Normal University
Department of Biology, Shanghai Normal University
Department of Zoology, Shanghai Museum of Natural History
East China Waterbird Ecology Study Group
Institute of Estuarine and Coastal Research
Shaanxi Province
Department of Biology, Northwest University
Department of Biology, Shaanxi Normal University
Northwest Institute of Endangered Animals
Shanxi Province
Shanxi Provincial Office for Protection and Management of Wildlife and Forestry
- Dpartment of Biology, Shanxi University
Sichuan Province
- Schuan Agricultural College
Yunnan Province
Yunnan Forest Department
- Istitute of Zoology, Kunming
Biology Department, Yunnan University
- Southwest Forestry College
Zhejiang Province
- Department of Biology, Hangzhou University

WETLANDS
The site descriptions are based to a large extent on a preliminary inventory of 203 wetlands in China
prepared for this Directory by Lu Jianjian of East China Normal University, and a report on the
wetlands of China with data sheets for 71 sites prepared by the China Wildlife Conservation
Association. Other major sources of information include a general account of China's wetlands and
data sheets for four sites from the National Environmental Protection Agency, the reports of wetland
surveys conducted in China by WWF-Hong Kong, the International Crane Foundation and the Asian
Wetland Bureau, and a report on a wetlands programme for China by Patrick Dugan of IUCN.
Wetland data sheets for up to six sites were submitted by the Guangdong Forestry Department, the
Hunan Wildlife Conservation Association, the Jiangxi Nature Reserves Administration, the Lu Guhu
Nature Reserve Administration, the Weining Caohai Nature Reserve Administration, the Yunnan
Forestry Department and the following individuals: Chan Man-suen, Cui Zhixing, Fei Dianjin, Gui
Xiao-jie, He Chuan-yin, Li Mingjing, Nigel McCarter, Urban Olsson, Qiu Yingjie, Shong Fa-zhong,
Su Liying, Tong Yong-chang, Joost van der Yen, Wang Qishan, Wang Zijiang, Xu Re, Xu Xin-jie
and Yang Lan. Additional unpublished information was received from George W. Archibald, Mark
Beaman, Richard Grimmett, Jim Harris, Jin Longrong, Li Dehao, Li De-wu, Liu Bai, Hans Meltofte,
David S. Melville, Norton H. Nickerson, Craig Robson, Christopher R. Thouless, C.A. Viney, Yan
Fengtao, Ye Xiao-di and Zhang Zhi-yen. For a few sites, the only sources of information were the
published literature and the relevant Operational Navigation Charts (ONC 1:1,000,000).
Wetland Name: Gaxun Nur and Sogo Nur
Country: PEOPLE'S REPUBLIC OF CHINA
Coordination: 42°15'-42°30'N, 100°l5'-l00°50'E;
Location: in the deserts of western Inner Mongolia, 40 km north of Ejinqi, Neimenggu Zizhiqu
(Inner Mongolian Autonomous Region).
Area: c.25,000 ha.
Altitude: 890m.
Biogeographical Province: 2.22.8.
Wetland type: 16.
Description of site: Several large saline lakes including Gaxun Nur (12,000 ha) and Sogo Nur
(5,000 ha) in the inland delta of the Ruo Shui (Edsin Gol) River, with extensive salt flats and
numerous intermittent water courses. The wetlands are fed by seasonal run-off in the Ruo Shui from
the south, and numerous intermittent streams from mountains in southern Mongolia to the north.
Principal vegetation: No information. In a region of sandy and stony desert plains.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information, but in a very remote and sparsely populated desert region.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Almost no information is available. Sogo Nur is the type locality of the rare and local Relict
Gull Larus relictus (Lonnberg, 1931).
Special floral values: No information.
References: Lonnberg (1931); Meyer de Schauensee (1984).
Criteria for inclusion: 0.
Source: Operational Navigation Charts.
Wetland Name: Wuliangsu Hai

Country: PEOPLE'S REPUBLIC OF CHINA
Coordination: 40°54'N, 108°50'E;
Location: 85 km WNW of Baotou, Neimenggu Zizhiqu (Inner Mongolian Autonomous Region).
Area: 4,800 ha.
Altitude: 1,200m.
Biogeographical Province: 2.30.11.
Wetland type: 14.
Description of site: A freshwater lake with surrounding marshes north of the Huang He (Yellow
River); fed by numerous channels from the cultivated plains to the west. Sand dunes to the east.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Adjacent areas are almost entirely under cultivation. Disturbances and threats: No
information.
Economic and social values: An important source of water for surrounding areas.
Fauna: An important breeding area for ducks and shorebirds.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland Name: Dal Hal
Country: PEOPLE'S REPUBLIC OF CHINA
Coordination: 40°34'N, I 12°40'E;
Location: near Liangcheng, 90 km ESE of Hohhot, Neimenggu Zizhiqu (Inner Mongolian
Autonomous Region).
Area: 16,800 ha.
Altitude: 1,240m.
Biogeographical Province: 2.30.11.
Wetland type: 14, 17 & 18.
Description of site: A large freshwater lake and water storage reservoir, with surrounding marshes
and seasonally flooded meadows.
Principal vegetation: Rather little aquatic vegetation; wet meadows and natural grassland in
surrounding areas.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Grazing by domestic livestock (horses and cattle) on the meadows around the lake, some
fishing, and water supply.
Disturbances and threats: No information.
Economic and social values: The lake is an important source of water for surrounding areas, and
the wet meadows provide rich grazing for domestic livestock in an otherwise very dry region.
Fauna: An important breeding and staging area for migratory waterfowl. Birds observed during a
brief survey in May 1987 included over 600 ducks (mainly Anas platyrhynchos and A. querquedula),
over 1,250 shorebirds of 15 species (including 70 Charadrius dubius, 15 C. placidus and 150
Glareola maldivarum), and a number of gulls and terns.
Special floral values: No information.
Criteria for inclusion: lb, 3b.
Source: Lu Jianjian and Joost van der Yen.

Wetland Name: Huangqi Hai
Country: PEOPLE'S REPUBLIC OF CHINA
Coordination: 40°50'N, 113°15'E;
Location:30 km southeast of Jining, Niemenggu Zizhiqu (Inner
Mongolian Autonomous
Region).
Area: 6,800 ha.
Altitude: 1,000m.
Biogeographical Province: 2.30.11.
Wetland type: 14.
Description of site: A freshwater lake with surrounding marshes, fed by several streams from
surrounding hills.
Principal vegetation: Freshwater marshes; natural grassland in surrounding areas.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: An important source of water for surrounding areas.
Fauna: An important breeding area for waterfowl.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland Name: Qagan Nur and Anguli Nur
Country: PEOPLE'S REPUBLIC OF CHINA
Coordination: 41°15'-41°40'N, 113°25'-114°45'E;
Location:70 km northwest of Zhangjiakou (Hebei Province), on
the southern edge of the plains
of Inner Mongolia, Niemenggu Zizhiqu (Inner Mongolian Autonomous Region) and Hebei Province.
Area: c.40,000 ha.
Altitude: 1,400m.
Biogeographical Province: 2.30.11.
Wetland type: 14, 15 & 16.
Description of site: An inland drainage system including Qagan Nur (4,800 ha), Anguli Nur (4,100
ha), and about fifty smaller lakes with associated marshes, particularly around Qagan Nur. Some of
the lakes are fresh, some brackish and some saline, and there are some areas of salt flats. The
wetlands are fed by local run-off and a number of streams arising in the hills of northern Hebei
Province.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Operational Navigation Charts.
Wetland Name: Qagan Nur and Paka Nur

Country: PEOPLE'S REPUBLIC OF CHINA
Coordination: 43°25'N, 115°00'E;
Location: 180 km NNE of Huade, Neimenggu Zizhiqu (Inner Mongolian Autonomous Region).
Area: c.30,000 ha.
Altitude: 1,100m.
Biogeographical Province: 2.30.11.
Wetland type: 16.
Description of site: An inland drainage system including three brackish to saline lakes, Qagan Nur
(8,000 ha), Paka Nur (3,200 ha) and Payin Nur (2,500 ha), several smaller lakes and salt basins, and
extensive brackish marshes, on the plains of Inner Mongolia. The wetland is fed by numerous
intermittent streams most of which enter from the southeast. There is an extensive sand desert to the
south.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information, but possibly an important breeding and staging area for migratory
waterfowl.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Operational Navigation Charts.
Wetland Name: Da Lai Hu (Da Li Nur)
Country: PEOPLE'S REPUBLIC OF CHINA
Coordination: 43°l7'N, l16°38'E;
Location:215 km northwest of Chifeng, Neimenggu Zizhiqu (Inner Mongolian Autonomous
Region).
Area: 93,100 ha.
Altitude: 1,226m.
Biogeographical Province: 2.30.11.
Wetland type: 14.
Description of site: The large freshwater lake of Da Lai Hu (23,000 ha), several smaller lakes and
associated marshes on the Mongolian Plateau, with natural grassy steppe in surrounding areas and
the sand dunes of the Hunshandake Sands to the south and west. The lakes are fed by the Jongger
River rising in the Greater Khingan Range to the southeast, and several smaller rivers (Shah, Taoli,
Yangshan and Haoli). The pH of Da Lai Hu is 9.4, that of the other lakes about 7.0.
Climatic conditions: Dry continental climate with an average annual rainfall of 303 mm, an
evapotranspiration of 1,290 mm, and a mean annual temperature of 3.5°C (maximum 32.6°C,
minimum -32.4°C). Principal vegetation: Extensive reed-beds of Phragmites communis. Grassland
to the east, Puccinellia tenniflora steppe to the northeast and southeast, and mixed shrubby steppe
and grassland to the south.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed: A proposal has been made for the establishment of a Nature
Reserve, and some preparations have been made.
Land use: There is a considerable amount of fishing and reed-cutting, and some 90,000 domestic
livestock graze the marshes and surrounding grassland.

Disturbances and threats: None known.
Economic and social values: The lake supports a very important fishery, with production to date
almost reaching a million tons.
Fauna: Fishes include Carassius auratus, Cyprinus carpio, Leuciscus waleckii, and mammals
include Canis lupus, Mustela eversmanni and Procapra gutturosa. The wetlands are an important
breeding and staging area for migratory waterfowl, particularly swans, geese and ducks (Anatidae).
Four species of cranes occur; Grus japonensis, G. vipio, Anthropoides virgo breed, and G. grus
occurs on migration. A. virgo is common throughout the region, and up to 100 G. vipio have been
recorded in autumn. Other species known to occur include Platalea leucorodia and Haliaeetus
leucoryphus.
Special floral values: None known.
Research and facilities: The cranes have been studied by biologists from the Inner Mongolia
Normal University (1983-85).
References: Fei et al. (1987).
Criteria for inclusion: 123.
Source: Su Liying.
Wetland Name: Wulagai Marshes
Country: PEOPLE'S REPUBLIC OF CHINA
Coordination: 45°27'-45°49'N, 117°57'-118°49'E;
Location: 270 km west of Baicheng, Neimenggu Zizhiqu (Inner Mongolian Autonomous Region).

Area: 130,000 ha.
Altitude: 850-870m.
Biogeographical Province: 2.30.11.
Wetland type: 11, 13 & 14.
Description of site: A complex of freshwater marshes, wet grassland, small lakes and numerous
ponds along the valley of the Wulagai River and its tributaries, on the eastern edge of the
Mongolian Plateau. The river rises in the hills along the Mongolian border to the northeast and
drains west into the salt basin of Aolochai Hu.
Climatic conditions: Dry continental climate with an average annual rainfall of 350-400 mm, an
evapotranspiration of 1,550 mm, a mean annual temperature of -O.9C (average maximum in July
20.0°C, January minimum -40.5°C), and an average windspeed of 4.1 rn/sec.
Principal vegetation: Extensive reed-beds of Phragmites communis. Grassland with Stipa
baicalensis, S. grandis, Filifolium sibiricum and Aneurolepidium chinense.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed: A proposal has been made for the establishment of a Nature
Reserve, and some preparations have been made.
Land use: Reed-cutting, and grazing by domestic livestock; some agriculture in adjacent areas.
Disturbances and threats: None known.
Economic and social values: The marshes serve a valuable function in protecting water
supplies, and support a major reed-harvesting industry, with the annual output estimated to be
some 60,000 tons.
Fauna: The mammalian fauna includes Canis lupus, Vulpes vulpes, Leporidae tolai, Marmota
sibirica and Procapra gutturosa.
The marshes are an important breeding and staging area for migratory waterfowl, including
swans, geese and ducks (Anatidae), and three species of. cranes (Grus japonensis, G. vipio and
Anthropoides virgo). The Great Bustard Otis tarda breeds on the surrounding plains.
Special floral values: None known.
Criteria for inclusion: le, 2a, 3b.
Source: Su Liying.
Wetland Name: Maorienaobao and Keerxin Marshes
Country: PEOPLE'S REPUBLIC OF CHINA
Coordination: 44°29'-45°19'N, 121°41'-122°14'E;
Location:100 km north of Tongliao, in eastern Neimenggu Zizhiqu (Inner Mongolian
Autonomous Region) on the border with Jilin Province.
Area: 1,800 ha of lakes and 7,600 ha of marshes in a region of 134,000 ha. Altitude: 180-200m.
Biogeographical Province: 2.15.5./2.30.1l.
Wetland type: 11, 13, 14 & 15.
Description of site: A complex of freshwater marshes, wet grasslands, small lakes and ponds in
a region of rolling sandy plains and shrub-covered dunes, more or less contiguous with the
wetlands of Xiang Hai Nature Reserve to the east in Jilin Province. The marshes are fed by the
Huolin River which flows through the north into the Xiang Hai wetlands, and by the Ermut River
which flows through the south.
Climatic conditions: Dry continental climate with an average annual rainfall of 380 mm, an
evapotranspiration of 2,390 mm, a mean annual temperature of 5.5°C, and an average windspeed
of 4.5 rn/sec.
Principal vegetation: Extensive reed-beds of Phragmites communis and Typha spp. Scrubby
woodland and grassland with Ulmus macrocarpa, Prunus sibirica, Stipa grandis,
Aneurolepidium chinense, Carex pediformis and Calamagrostis epigeios.
Land tenure: Owned by the local government.

Conservation measures taken: The wetlands are included in the Maorienaobao Rare Birds
Wetland Reserve (134,000 ha) established by the National Environmental Protection Agency. A
special body has been set up by the Agency to administer the Reserve.
Land use: Reed-cutting, grazing by domestic livestock, and some fishing; some agriculture in
surrounding areas.
Disturbances and threats: None known
Economic and social values: The marshes serve a valuable function in protecting water supplies
and support a local reed-harvesting industry. The wet grasslands provide very rich grazing for
domestic livestock.
Fauna: Mammals reported from the area include Canis lupus, Vulpes vulpes, Lutra lutra,
Leporidae tolai, Procapra gutturosa and Capreolus capreolus.
The marshes are an important breeding and staging area for migratory waterfowl, particularly
geese, ducks and cranes. Three species of cranes, Grus japonensis, C. vipio and Anthropoides
virgo, breed in the Reserve.
Special floral values: No information.
Criteria for inclusion: le, 2a, 3b.
Source: Jin Lan (National Environmental Protection Agency) and Su Liying.
Wetland Name: Hulun Hu (Hulun Nur)
Country: PEOPLE'S REPUBLIC OF CHINA
Coordination: 48030'-49°20'N, 116°55'-117°50'E;
Location: 30 km south of Manchuri and 50 km west of Hailaer, Neimenggu Zizhiqu (Inner
Mongolian Autonomous Region).
Area: 231,500 ha.
Altitude: 543m.
Biogeographical Province: 2.30.11
Wetland type: 14.
Description of site: A large freshwater lake (80 km long by 30 km wide) and associated
marshes, fed by the Kelulun River rising in Mongolia to the southwest, and the Wurxun River
rising on the plains of Inner Mongolia to the south. Hulun Hu lies in the lowest region of the
Mongolian Plateau, and is the fourth largest lake in China; it is known as Dalai Hu by the
Mongolians. There are extensive marshes at the south end of the lake and along the lower
Wurxun River. The lake and marshes drain north into the Ergun He, a tributary of the
Heilongjiang (Amur) River. The average depth of the lake is 5m, the maximum depth 7m, and
the pH 8.7-8.9. During the period 1939-1981, the lake level fluctuated by up to 6.02m, and the
surface area varied from a minimum of 114,665 ha to a maximum of 231,997 ha.
Climatic conditions: The average annual rainfall is 239 mm, the evapotranspiration 1,521 mm,
and the average windspeed 3.5-3.9 m/sec. The mean annual temperature varies between -0.3°C
and -2.0°C; the winters are extremely cold (minimum -35°C) with 155-193 days of frost (average
178), and the summers are hot (maximum 35°C).
Principal vegetation: Extensive reed-beds of Phragmites communis, and swamps with Typha
orientalis, Carex lepidium, Deyeuxia angustifolia and Bolboschoenus sp. Dominant species in
the natural grasslands around the lake include Stipa baicalensis, S. grandis, S. krylovii,
Aneurolepidium chinense, Cleistogenes squarrosa and Allium spp. Sandy plains and sand dunes
stretch away to the south and southeast.
Land tenure: State owned.
Conservation measures taken: The lake and its surrounding marshes are included within the
Xin Ba Er County Dalai Hu Nature Reserve (300,000 ha).
Land use: Fishing and reed-cutting; grazing by domestic livestock and coal-mining in
surrounding areas.
Possible changes in land use: There are plans to expand the reed-cutting industry at the lake.

Disturbances and threats: Uncontrolled hunting and the collection of birds' eggs for local
consumption pose a threat to waterfowl populations, and there is some disturbance from
coal-mining activities near the lake.
Economic and social values: The lake supports an important finfish and shrimp fishery as well as
a reed-cutting industry. It constitutes an important source of water for the surrounding areas, and
has considerable potential for public recreation.
Fauna: Thirty species of fish occur in the lake including Hemiculter bleekeri, Erythroculter
erythropterus, E. mongolicus, Hucho taimen, Cyprinus carpio, Leuciscus mantchuricus,
Carassius auratus, Esox reicherti, Pseudorasbora parva, Parasilurus asotus, Chanodichthys
mongolicus, Hemibarbus labeo and H. maculatus.
The marshes provide breeding habitat for a wide variety of waterfowl, including Podiceps
cristatus, Phalacrocorax carbo, Botaurus stellaris, Ardea cinerea, Ciconia (ciconia) boyciana,
Anser cygnoides, A. anser, Tadorna ferruginea, T. tadorna, several species of dabbling ducks
(Anas spp), cranes (Grus grus lilfordi, G. vipio, Ant hropoides virgo and formerly G.
leucogeranus), Fulica atra, and several species of shorebirds, gulls and terns. The rare Saunders'
Gull Larus saundersi was found breeding in May 1987; six nests were located on a small island
in the lake (hi et al., 1988). Many more pecie occur on migration and in winter, including Cygnus
cygnus and C. columbianus. The Great Bustard Otis tarda breeds on the surrounding plains.
Thirty-three species of mammals have been recorded including Canis lupus, Vulpes corsac,
Mustela eversmanni, Meles meles, Lepus capensis, Citellus dauricus, Marmota sibirica, Dipus
sagitta, Phodopus roborovskii and Procapra gutturosa.
Special floral values: None known.
Research and facilities: Preliminary surveys of the lake and its fauna and flora have been
conducted by Su Liying, Xu he, Tong Yong-Chang et al..
References: Cheng (1980); Shi et al. (1988).
Criteria for inclusion: 123.
Source: Lu Jianjian, Su Liying, Tong Yong-Chang and Xu Be.
Wetland Name: Hueihe River
Country: PEOPLE'S REPUBLIC OF CHINA
Coordination: 48°24'-48°55'N, 118°42'-119°40'E;
Location: 60 km southwest of Hailar, Neimenggu Zizhiqu (Inner Mongolian Autonomous
Region).
Area: c.l00,000 ha of wetlands along c.l20 km of river.
Altitude: 500-l00m.
Biogeographical Province: 2.30.11.
Wetland type: 11 & 13.
Description of site: Extensive shallow freshwater marshes with numerous small lakes and ponds
along the broad valley of the meandering Hueihe River. The river rises in the Greater Khingan
Range to the southwest, and flows northeast across the plains of northern Inner Mongolian into
the Hailar He, a tributary of the Ergun and Heilongjiang (Amur) Rivers.
Climatic conditions: Dry continental climate with an average annual rainfall of 300-350 mm
and a mean annual temperature of -2.3°C (July average 19.4°C, January average -27.3°C).
Principal vegetation: Extensive reed-beds of Phragmites communis; also Deyeuxia
angustifolia, Calamagrostis epigeios, Bolboschoenus spp and Pucinellia hauptiana. Adjacent
grasslands with Stipa grandis, Aneurolepidium chinense, Cleistogenes squarrosa and Agropyron
cristatum.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed: A proposal has been made for the establishment of a Nature
Reserve, and some preparations have been made.
Land use: Reed-cutting, and grazing by domestic livestock.

Disturbances and threats: Excessive harvesting of reeds, uncontrolled hunting and collection of
birds' eggs for human consumption.
Economic and social values: The wetland serves a valuable function in maintaining a
permanent water supply to the region, and provides opportunities for public recreation.
Fauna: Fishes include Carassius auratus, Cyprinus carpio and Esox reicherti, and mammals
include Canis lupus, Marmota sibirica, Leporidae tolai and Procapra gutturosa.
An important breeding and staging area for many migratory waterfowl, particularly Cygnus
cygnus, C. columbianus, geese, ducks and four species of cranes (Grus grus, G. japonensis, G.
vipio and Anthropoides virgo). Breeding species include Anser cygnoides, G. vipio, A. virgo and
the local Chinese Parrotbill Paradoxornis heudei. The wetland is also an important staging area
for migratory shorebirds including Numenius minutus and Limnodromus semipalmatus. The
Great Bustard Otis tarda occurs in the region.
Special floral values: None known.
Criteria for inclusion: 123.
Source: Su Liying and Urban Olsson.
Wetland Name: Zhuor River
Country: PEOPLE'S REPUBLIC OF CHINA
Coordination: 48°50'N, 121°30'E to 46°40'N, 123°12'E;
Location:on the southeast slope of the Greater Khingan Range, northwest of Qiqihar, in
Neimenggu Zizhiqu (Inner Mongolian Autonomous Region) and Heilongjiang Province.
Area: 470 km of river.
Altitude: 133-978m.
Biogeographical Province: 2.30.11.12.14.5.
Wetland type: 11, 12, 13 & 22.
Description of site: The Zhuor River from its source in mountain bogs at 978 metres in the
Greater Khingan Range (48°50'N, 121°30'E) for the 470 km of its length to its confluence with
the Nen Jiang River, 70 km SSW of Qiqihar. A fast-flowing clear mountain river near its source,
spreading out into numerous channels and extensive marshes for the last 100 km of its length
over the plains of western Heilongjiang. The river is 0.5-2.0m deep in its upper reaches, and l-6m
deep on the plains.
Climatic conditions: Dry continental climate with an average annual rainfall of about 400 mm.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing and reed-cutting along the lower reaches; grazing by domestic livestock and
agriculture in adjacent lowlands.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: The rich fish fauna includes Hucho taimen, Xenocypris davidi, Thymalius arctzcus,
Cyprinus carpio, Esox reicherti, Carassius auratus, Pseudorasbora parva, Parasilurus asotus
and Lota iota. The marshes provide breeding habitat for a variety of waterfowl including Ardea
cinerea, A. purpurea, Cygnus cygnus, Anser cygnoides, Anas poeciiorhvncha, Grus japonensis,
Fuiica atra and Vaneiius vaneiius.
Special floral values: No information.
Criteria for inclusion: 1b, 2a, 2b.
Source: Su Liying.
Wetland Name: Zhalong Marshes and Nature Reserve
Country: PEOPLE'S REPUBLIC OF CHINA
Coordination: 46°55'-47°35'N, 124°00'-124°30'E;

Location: east and south of the city of Qiqihar, and west of the town of Lindian, Heilongjiang
Province.
Area: 265,000 ha.
Altitude: 140-146m.
Biogeographical Province: 2.14.5.
Wetland type: 14, 15, 11 & 10.
Description of site: A vast complex of permanent and seasonal freshwater marshes with
numerous small shallow lakes and ponds, in the lower drainage basin of the Wuyuer (Ulun)
River. The wetland is surrounded by grassland and cultivated land with some areas of dyked
fishponds. Extensive flooding of the marshes and surrounding land occurs during the rainy
season in spring and summer. However, the combined effects of low rainfall, a high evaporation
rate and poor drainage have resulted in all low-lying areas becoming heavily charged with salts,
which occur in some places at levels high enough to inhibit growth of vegetation. The maximum
depth of water in the marshes is 75 cm, in the lakes Sm; the pH ranges from 6.0 to 9.0.
The wetland can be divided into three zones: Lindian Reed Farm in the northeast, the Qiqihar
area in the northwest, and the Taikong area in the south. All three regions depend on water from
the Wuyuer River, which rises on the southwestern slopes of the Xiaoxinganling Mountains
(Lesser Khingan Range) and formerly spread out through the marshes in numerous shallow
channels. However, the river has been dammed just as it enters the wetland, and the outflow from
the reservoir (Dung Sheng Reservoir) is now controlled by a Water Bureau. In the 1970s, a canal
was dug linking the Dung Sheng Reservoir with the Ranjiang River to the west of the marshes.
The reservoir and consequently the wetland are assured an abundance of water from this canal.
However, water must be purchased from the Water Bureau for release into thethree regions.
Lindian Reed Farm and Taikong buy water, and the wetlands in these regions continue to
flourish. However, the Qiqihar region does not buy water; the water gates on the Qiqihar side of
the dam have remained closed, and water levels have fallen in this part of the marsh.
Climatic conditions: The mean annual temperature is 3.2°C (January mean -20°C, minimum
-39.50C; July mean 23°C, maximum 37.5°C). The annual rainfall is about 350-400 mm, the great
majority of this falling in spring and summer. Spring is also noted for its strong winds. There are
144-157 days of frost each year, and snow patches can linger until the end of April.
Principal vegetation: The dominant vegetation throughout the marsh is reed-beds of Phragmites
communis. Other common aquatic plants include Ceratophyllum demersum, Batragachium
trichophyllum, Potamogeton spp, Salvinia natans, Nymphoides pelt atum, Nymphaea tragona,
Scirpus spp, Polboschoenus spp, Typha sp, Lemna minor, Glyceria spiculosa, Zizania
caduciflora, Ottelia alismoides and Actinotemma lobatum. The wet grassland community
includes Vicia amoena, V. cracca, Lathyrus quinquenervius, Trifolium lupinaster, Hemerocallis
minor and Filifolium sibiricum. Other species on drier ground include Calamagrostis epigeios,
Carex spp, Hemarthria japonica, Cirsium segtum, Arundinella anomala and Puccinellia
tenniflora. In soils with high salt content, the vegetation is restricted to short grasses and salt
tolerant species of Caryophyllaceae, Chenopodiaceae and Compositae.
Land tenure: State owned.
Conservation measures taken: A Crane Sanctuary of 42,000 ha, the Zhalong Nature Reserve,
was established in 1979 following the preparation of a proposal in 1976 by the Provincial
Government and Ministry of Forestry. The Nature Reserve was increased in size to 210,000 ha in
late 1982. Of the 210,000 ha, some 40,000 ha are reed marsh and 20,000 ha are agricultural land.
There is a ban on fishing from mid-May to mid-June. A Wetland Conservation Committee has
recently been established to develop a plan whereby the needs of both the local people and the
wildlife are met by releasing more water to the west side of the marsh. This committee is headed
by the Mayor of Qiqihar and includes representatives from Lindian, Qiqihar and Taikong
regions.
Conservation measures proposed: A joint proposal by the ChinaWildlife Conservation
Association and IUCN in 1985 identified a variety of needs including the following: (a) the
construction of a larger and better equipped research centre; (b) the construction and equipping of
three out-stations in order to increase the presence of reserve staff in more remote areas of the

reserve; (c) the equipping of the education building as an environmental education centre for the
region, and the appropriate training of reserve staff; (d) the development of an education
programme for local villagers; and (e) a training programme in wetland research and
management for the reserve staff. Dobberteen et al. (1987) and the International Crane
Foundation have made several recommendations concerning the future management of the
marsh. They have strongly urged the Zhalong Nature Reserve Administration and the
government units of the Qiqihar Region to undertake a cooperative effort to study and solve the
problems of the marsh, and have emphasised the need for full cooperation between all of the
various interests involved. They have recommended that detailed studies be made on the water
regime, fish populations and reed production with a view to developing better management
techniques, and have called for a major education effort, the thrust of which should emphasize
the marsh ecosystem, the dependence of both wildlife and people on its well-being, and the
human role in its protection.
Land use: There are many villages in the reserve, the villagers cultivating maize, millet, soy
bean, potatoes and other crops, and raising cattle. The harvesting of reeds provides a major
source of income; about 80% of the marsh is cleared of reeds in winter, when the marsh is
frozen. There is a considerable amount of fishing in the many shallow lakes; a waterfowl hunting
area has been established at one of the largest lakes in the southern part of the marsh, and hunting
is widespread in surrounding areas.
Possible changes in land use: None known in the marshes. No more people are allowed to settle
in the reserve, no new buildings can be erected, and no new fields can be cleared.
Disturbances and threats: Despite the establishment of a large reserve, Zhalong Marshes
continue to be threatened by excessive and uncontrolled exploitation of the resources of the
entire ecosystem for short term benefit. There is serious overfishing which has caused a marked
decline in the size of the fish caught and in the size of the harvest. The present one-month ban on
fishing is inadequate to protect fish while they are spawning, and there is no regulation of the
mesh size of nets. The failure of the Qiqihar region to purchase water from the Dung Sheng
Reservoir is resulting in a lowering of water levels in the reserve. Most of the water which used
to flow into the reserve during July-October is now impounded in the reservoir, and much of it is
diverted for agricultural purposes. This has accelerated the increase of salts in the water and salt
deposition on seasonally flooded land. The reduced supply of water and increasing salt
concentrations have resulted in lower reed production and smaller reed harvests, despite the
application of chemical fertilizers. Hunting, although prohibited in the reserve, takes place all
round it and is uncontrolled. Birds' eggs are still taken for collectors and for the market, but on a
much smaller scale than was formerly the case. Human disturbance in the Qiqihar and Taikong
regions is detrimental to the welfare of the wildlife, and numbers of birds are lower than in the
Lindian Reed Farm where, under the traditional commune system, human activities are much
more carefully managed. Studies in the reserve have indicated that disturbance by villagers
pursuing agricultural and fishing activities keeps the breeding populations of waterbirds below
the maximum carrying capacity of the area. Improper management of water resources and
excessive clearance of reeds are also thought to be having an adverse effect on the crane
populations. Industrial development in every county in the upper basin of the Wuyuer River is
likely to have a negative effect on the wetlands downstream in years to come.
Economic and social values: The marsh supports a major reed-cutting industry. One state-run
company employs 450 full-time and 1,000 temporary workers, and harvested some 26,000 tons
of reed in 1984. Most of the harvest is taken in November and December, and has a market value
of some two million Yuan. In addition, some 1,000 families each obtain 2,000 to 3,000 Yuan per
year from small-scale cutting of reeds. The reeds are used for producing high quality paper for
books and printing. The rich wildlife of the marshes, especially the cranes, are attracting an ever
increasing number of visitors from both China and abroad, and creating a significant tourist
industry in the region.
Fauna: Twenty species of mammals and 245 species of birds have been recorded from the
reserve. The mammals include Canis lupus, Vulpes vulpes, Mustela altaica, M. sibirica, M.
eversmanni, Meles meles, Capreolus capreolus and Procapra gutturosa. Of the birds, the most

famous are the cranes (Gruidae). Six species occur, four as breeding birds and the other two as
passage migrants. The breeding species are Grus japonensis (180-200 individuals), G. vipio (up
to 34), G. grus (first found nesting in 1986, but common on passage) and Anthropoides virgo (up
to 50). Up to 570 Grus leucogeranus and 500 G. monacha have been recorded on spring
migration. Other threatened species which occur in the marsh include Ciconia (ciconia) boyciana
(up to 26 on passage) and Limnodromus semipalmatus (breeding in small numbers). Breeding
birds include Podiceps cristatus, P. nigricollis, Phalacrocorax carbo (100 pairs), Botaurus
stellaris, Ixobrychus sinensis, I. eurhythmus, Egretta alba, Ardea purpurea (about 5,000 pairs),
A. cinerea, Threskiornis melanocephalus (20 pairs), Platalea leucorodia (up to 300 individuals),
Cygnus cygnus, Anser cygnoides, A. anser, many ducks including Tadorna tadorna, Anas
falcata, A. poecilorhyncha, A. strepera, A. querquedula and Aythya baeri, Circus aeruginosus
spilonotus, C. melanoleucos, Falco amurensis, Rallus aquaticus, Porzana pusilla, Coturnicops
exquisitus, Fulica atra, Himantopus himantopus, Recurvirostra avosetta, Glareola maldivarum,
Vanellus vanellus, V. cinereus, Charadrius dubius, Numenius arquata, Tringa stagnatilis, T.
ochropus, T. glareola, Gallinago gallinago, Chlidonias hybrida, C. leucoptera and Sterna
hirundo. Common passage migrants and winter visitors include Anser fabalis, A. albifrons, many
ducks including Anas formosa and Bucephala clangula, and numerous shorebirds and gulls. The
Great Bustard Otis tarda is a fairly common visitor to the marsh edge and adjacent arable land.
Other fauna includes the amphibians Bufo raddei, Hyla arborea, Rana nigromaculata and R.
temporaris, the freshwater turtle Trionyx sinensis, the lizard Eremias argus and 42 species of
fish.
Special floral values: The marsh has a very rich flora, and over 500 species of plants have been
recorded in the reserve.
Research and facilities: The Nature Reserve has a staff of 25 including several local people.
There are two substantial buildings, one an education centre and one a laboratory/administrative
centre, and several small buildings for the staff. In addition, there is a crane propagation facility
where Grus japonensis has been successfully bred in captivity. The reserve is linked to Qiqihar
city by 30 km of tarmac road and now receives large numbers of visitors, totalling over 200,000
to date and including about 2,000 foreigners each year.
There is no management of the reserve habitat but, in collaboration with the International Crane
Foundation, a major programme for captive breeding of Grus japonensis has been developed.
Over 120 individuals of this species have now been reared in captivity, the great majority from
eggs collected in the wild. A free-flying flock of about 25 birds has been built up, and some
individuals have begun to breed with wild birds. As a result, the density of cranes breeding near
the reserve headquarters has increased, and t is hoped that further mixing of the
semi-domesticated birds with wild birds will lead to greater frequency of nesting in close
proximity to human habitation. A few individuals of Grus vipio have also been reared in
captivity and released into the wild.
The International Crane Foundation has supported a series of ornithilogical surveys in the
reserve, and the reserve staff have started a bird-banding programme. A considerable amount of
research has been conducted on the breeding population of Grus japonensis, and some research
has been carried out on the breeding herons (Fei et al., 1985). Efforts are underway to study the
habitat requirements of Grus vipio, Egretta alba, Ciconia (ciconia) boyciana and Platalea
leucorodia.
References: Boswall (in press); Dobberteen et al. (1987); Fei (1987); Fei et al. (1985); Hancock
(1984); Li, Wu et al. (1987); Ma (1987); Ma & Jin (l987c); Ma & Li (1987); Ma & Su (1987);
Pan et al. (1987); Su, Ma et al. (1987); Su, Xu & Zhou (1987).
Criteria for inclusion: 123.
Source: George W. Archibald, Fei Dianjin, Patrick Dugan, Jim Harris, Lu Jianjian and Su
Liying.
Wetland Name: Huma He
Country: PEOPLE'S REPUBLIC OF CHINA

Coordination: 51°45'N, 126°38'E;
Location: near the Russian border, 170 km NNW of Aihui, Heilongjiang Province
Area: c.400 km of river.
Altitude: 150-1 ,000m.
Biogeographical Province: 2.14.5.
Wetland type: 12.
Description of site: A small fast-flowing river, a tributary of the Heilongjiang (Amur) River,
rising at 1,000 metres in the Yilehuli Shan mountains and flowing 400 km east to join the
Heilongjiang five km south of the town of Huma.
Principal vegetation: In a remote and almost undisturbed region of forested hills.
Land tenure: State owned.
Conservation measures taken: Protected in a Nature Reserve of 30,000 ha established in 1982.
Land use: None; a Nature Reserve.
Disturbances and threats: None known.
Economic and social values: A spawning area for an important fishery.
Fauna: An important breeding area for the fishes Oncorhynchus keta and Huso dauricus.
Special floral values: No information.
Criteria for inclusion: lb. le.
Source: Lu Jianjian.
Wetland Name: Xunbiela He
Country: PEOPLE'S REPUBLIC OF CHINA
Coordination: 49°23'N, 12830'E;
Location: near the Russian border, 120 km southwest of Aihui (Heihe), Heilongjiang Province.
Area: 200 km of river.
Altitude: l00-6l0m.
Biogeographical Province: 2.14.5.
Wetland type: 12.
Description of site: A small fast-flowing river rising at 610 metres in the Xiao Hinggan Ling
mountains (Lesser Khingan Range) and flowing 200 km east to join the Heilongjiang (Amur)
River.
Principal vegetation: In a remote and relatively undisturbed area of montane forests.
Land tenure: State owned.
Conservation measures taken: Protected in a Nature Reserve of 14,000 ha established in 1982.
Land use: None; a Nature Reserve.
Disturbances and threats: None known.
Economic and social values: A spawning area for an important fishery.
Fauna: A breeding area for the fishes Oncorhynchus keta and Huso dauricus.
Special floral values: No information.
Criteria for inclusion: lb, le.
Source: Lu Jianjian.
Wetland Name: Wudalian Xhi
Country: PEOPLE'S REPUBLIC OF CHINA
Coordination: 48°45'N, 126°12'E;
Location:on the western slope of the Xiao Hinggan Ling (Lesser Khinggan Range), 60 km
NNW of Bei'an, Heilongjiang Province.
Area: c.2,500 ha.
Altitude: 275m.
Biogeographical Province: 2.14.5.
Wetland type: 14.

Description of site: Two small freshwater lakes (1,300 ha and 600 ha) and severalmuch smaller
lakes and ponds in rolling hills on the western slope of the Lesser Khinggan Range.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: Protected in a Nature Reserve of 70,000 ha.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: lb.
Source: Lu Jianjian.
Wetland Name: Tangwang Ho
Country: PEOPLE'S REPUBLIC OF CHINA
Coordination: 49°30'N, l2930'E;
Location: in the region of Dailing, 110 km southwest of Jiamusi, 40 km downstream from
Yichun, Heilongjiang Province.
Area: Unknown.
Altitude: 200m (surrounding hills to 935m).
Biogeographical Province: 2.14.5.
Wetland type: 12.
Description of site: A stretch of the Tangwang Ho, a clear fast-flowing mountain river on the
forested eastern slope of the Xiao Hinggan Ling (Lesser Khinggan Range). The river flows
southeast to join the Songhua River near Jiamusi.
Principal vegetation: Forests of silver birch, paper birch, Korean pine, spruce and larch, and
plantations of pine, spruce and larch.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Forestry; Dailing is a settlement dependent on the timber industry, and paper and
board are manufactured nearby.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: The endangered Scaled Merganser Mergus squamatus has been recorded (June 1984)
and probably breeds in the area. About 175 species of birds have been recorded, the majority
being forest species.
Special floral values: No information.
Research and facilities: Sun Zhaofeng has carried out a study of the birds of the Dailing
Forestry Bureau District.
References: Boswall (in press).
Criteria for inclusion: lb, 2a.
Source: Mark Beaman.
Wetland Name: The Sanjiang (Three Rivers) Plain
Country: PEOPLE'S REPUBLIC OF CHINA
Coordination: 46°25'-48°20'N, 130°30'-134°40'E;
Location: northeastern Heilongjiang Province.
Area: c.2,000,000 ha of lakes, marshes, rivers and wet meadows in 3,950,000 ha of plains.
Altitude: 35-80m.
Biogeographical Province: 2.14.5.
Wetland type: 11, 13, 14, 15, 18 & 22.
Description of site: A vast low-lying alluvial plain of almost four million hectares, some two
million of which are wetlands; formed by three great rivers, the Songhua Jiang, Heilongjiang

(Amur) and Wusuli (Ussuri). There are about 190 smaller rivers and streams, innumerable small
lakes and ponds, and extensive tracts of reed-beds, sedge marsh and wet meadows interspersed
with ridges and islands of higher lightly wooded ground. The soils are clay, and drainage is poor.
The three main wetland areas in the region are described separately below (sites 18a-18c).
Climatic conditions: Fairly humid temperate climate with warm summers and extremely cold
winters.
Principal vegetation: Reed-beds of Phragmites communis, grassy marshes and sedge marshes
with Carex meyeriana, C. pseudocuraica and C. lasiocarpa, peat bogs with Sphagnum sp, and
boggy meadows. Salix scrub on river banks and higher ground.
Land tenure: State owned.
Conservation measures taken: One small nature reserve has been established, the Hong He
Provincial Reserve (16,000 ha) established in the northeastern part of the plain in 1984.
Land use: Fishing, hunting, reed-cutting and livestock grazing.
Disturbances and threats: Some of the marshes have been drained for agriculture, forestry and
animal husbandry, and the drainage continues.
Economic and social values: The wetlands of the Sanjiang Plain have a significant modifying
effect on the local climate; they serve as an important "biological storage reservoir" and support
major fishery and reed-cutting industries. The rich peat resources of the region could be
exploited on a sustainable basis to provide organic fertilizers.
Fauna: See under individual site accounts below.
Special floral values: No information.
Research and facilities: Li et al. of the Changchun Institute of Geography have conducted a
detailed study on the conservation and utilization of the swamps of the Sanjiang Plain, and
biologists from the Harbin Institute of Natural Resources have carried out a number of faunal
surveys and crane censuses.
References: Feng & Li (1987); Jin (in press); Li et al. (1981); Ma & Jin (1987a,1987b & 1987c);
Ma & Li (1987).
Criteria for inclusion: 123.
Source: Jin Longrong and Lu Jianjian.
Wetland Name: Northeast Sanjiang Plain and Hong He Nature Reserve
Country: PEOPLE'S REPUBLIC OF CHINA
Coordination: 47°20'-48°20'N, 132°45'-134°30'E;
Location: in Tongjiang County, 130 km ENE of Fujin, Heilongjiang Province.
Area: c.900,000 ha.
Altitude: 35-50m.
Biogeographical Province: 2.14.5.
Wetland type: 11, 13, 14 & 15.
Description of site: A vast complex of almost undisturbed freshwater marshes, boggy meadows,
rivers and streams with many small lakes and ponds in the northeastern and lowest part of the
Sanjiang (Three Rivers) Plain, bordered in the east by the Wusuli Jiang (Ussuri River), in the
north by the Heilongjiang (Amur River), and in the west by the Songhua River. The Nongjiang
River flows through the northern part of the marshes into the Heilongjiang, and the Bielahonghe
River flows through the southern part into the Wusuli. Both are marshy rivers, meandering across
the plains through a broad belt of marshes. The marshes are interspersed with ridges and islands
of higher ground covered in birch scrub and woodland.
Principal vegetation: Extensive reed-beds of Phragmites communis, sedge marshes (Carex spp)
and wet meadows. Woodlands of birch and poplar on islands in the rivers and on higher ground.
Land tenure: State owned.
Conservation measures taken: 16,000 ha of the marshes are protected in the Hong He Nature
Reserve (47°50'N, 133°40'E), a Provincial Reserve of 31,220 ha established in 1984 and
administered by the Provincial Scientific Committee.

Land use: A little hunting, fishing, reed-cutting and grazing; most of the marshes are remote and
undisturbed.
Disturbances and threats: None known.
Economic and social values: See under general site account.
Fauna: An extremely important breeding and staging area for a wide variety of waterfowl,
notably geese, ducks, cranes and shorebirds. The area is particularly important for breeding
Ciconia (ciconia) boyciana (34 in May 1984) and Grus japonensis (over 100 individuals during
the breeding season). Other breeding species include Platalea leucorodia and Cygnus cygnus.
There is a large deer population in the area, and the Brown Bear Ursus arctos occurs.
Special floral values: No information.
Research and facilities: Studies have been conducted on the breeding cranes by biologists from
the Harbin Institute of Natural Resources and Northeast Forestry University, and there is a small
Bird Banding Station at Hong He Nature Reserve.
References: un (in press); Ma & un (1987c).
Criteria for inclusion: 123.
Source: Jin Longrong and Lu Jianjian.
Wetland name: Basin of the Qixing and Naoli Rivers
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 46°25'-47°l5'N, 131°55'-133°15'E;
Location:60 km southeast of Fujin, Heilongjiang Province.
Area: c.600,000 ha.
Altitude: 55m.
Biogeographical Province: 2.14.5.
Wetland type: 11, 13 & 15.
Description of site: A complex of freshwater marshes, numerous river channels and streams in
the alluvial lowlands of the middle and lower reaches of the Naoli, Qixing and Anbang Rivers.
The rivers rise in the Wanda Mountains to the southwest and flow northeast into the Wusuli
Jiang (Ussuri River). The principal reed swamp (96,000 ha) lies in the triangle formed by the
converging Qixing and Naoli Rivers.
Principal vegetation: Extensive reed-beds of Phragmites communis, particularly along the
lower reaches of the Qixing River (90,000 ha), sedge marshes (Carex spp) and wet meadows.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed: A recommendation has been made to the government that
the 96,000 ha reed swamp near the confluence of the Qixing and Naoli Rivers be made into a
Nature Reserve.
Land use: No information.
Disturbances and threats: There has been a considerable amount of wetland drainage and
agricultural development in the region.
Economic and social values: See under general site account.
Fauna: An important breeding and staging area for a wide variety of waterfowl including
Ciconia (ciconia) boyciana (17 in May 1984) and Grus japonensis (maximum of 176 individuals
during the breeding season in 1981-1986).
Special floral values: No information.
References: un (in press); Ma & Jin (1987c).
Criteria for inclusion: 123.
Source: Jin Longrong.
Wetland name: Lower Reaches of the Duluhe River
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 47°20'N, 130°50'E;
Location:90 km west of Fujin, Heilongjiang Province.

Area: c.200,000 ha.
Altitude: 60m.
Biogeographical Province: 2.14.5.
Wetland type: 11, 13 & 15.
Description of site: A complex of freshwater marshes, river channels and streams along the
lower reaches of the Duluhe and Wutong Rivers. The rivers rise in the Lesser Khingan Range
and flow southeast into the Songhua River. The main swamp (16,000 ha) is situated in Luobei
County.
Principal vegetation: Extensive reed-beds of Phragmites communis, sedge marshes (Carex spp)
and wet meadows.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: There has been a considerable amount of wetland drainage and
agricultural development in the region.
Economic and social values: See under general site account.
Fauna: An important breeding and staging area for a wide variety of waterfowl including
Ciconia (ciconia) boyciana and Grus japonensis (maximum of 23 individuals during the
breeding season in 1981-1986).
Special floral values: No information.
References: Jin (in press); Ma & un (1987c).
Criteria for inclusion: 123.
Source: Jin Longrong.
Wetland name: Yingchun Marshes
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 46000'N, 133°20'E;
Location: along the west bank of the Wusuli Jiang (Ussuri River), 100 km NNE of Xinghai Hu,
Heilongjiang Province.
Area: 262,000 ha.
Altitude: 60m.
Biogeographical Province: 2.14.5.
Wetland type: 11, 13 & 15.
Description of site: A vast complex of shallow freshwater marshes with numerous ponds and
meandering streams, stretching for 150 km along the west bank of the Wusuli Jiang (Ussuri
River) from the north end of the Xinghai Lake system. The marshes lie along the middle and
lower courses of the Qihulin and Abuqin Rivers, and drain into the Wusuli. Extensive flooding
occurs in spring and early summer with snow melt from the hills to the northwest.
Climatic conditions: Fairly humid temperate climate with warm summers and extremely cold
winters.
Principal vegetation: Extensive reed-beds of Phragmites communis, sedge marshes with Carex
meyeriana and C. pseudocuraica and wet meadows.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Parts of the marsh have been reclaimed for the cultivation of beans and Chinese
sorghum.
Disturbances and threats: Drainage and reclamation for agriculture have destroyed some
wetland habitat, but most of the marshes remain almost undisturbed.
Economic and social values: An important natural water storage reservoir which helps to reduce
spring flooding.
Fauna: A very important breeding area for a wide variety of waterfowl including four species of
cranes (Grus grus lilfordi, G. japonensis, G. vipio and Anthropoides virgo), several species of
herons, geese, ducks, shorebirds and gulls, and also Phalacrocorax carbo, Ciconia (ciconia)

boyciana, Threskiornis melanocephalus and Platalea leucorodia. Also a staging area for migrant
Grus monacha, G. leucogeranus and many other waterfowl.
Special floral values: No information.
References: Jin (in press).
Criteria for inclusion: le, 2a, 3b.
Source: Lu Jianjian.
Wetland name: Xiaoxingkai Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 45°23'N, 132°30'E;
Location: at the north end of Xinghai Hu, 125 km east of Jixi, Heilongjiang Province.
Area: 18,000 ha.
Altitude: 70m.
Biogeographical Province: 2.14.5.
Wetland type: 14.
Description of site: A large freshwater lake, 35 km long and four km wide, and adjacent
marshes, at the north end of the much larger Xinghai Hu (site 21). The lake is linked to Xinghai
Hu by a channel at the end of a long narrow spit of land which separates the two lakes. The water
in the marshes is 30-50 cm deep. The lake drains northeast through the Yingchun Marshes (site
19) into the Wusuli Jiang (Ussuri River).
Climatic conditions: Fairly humid temperate climate with warm summers and extremely cold
winters.
Principal vegetation: Reed-beds of Phragmites communis, sedge marshes (Carex spp) and
boggy meadows.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important breeding and staging area for Ardeidae, Anatidae and cranes. Several pairs
of Grus japonensis were found nesting in 1984, 1985 and 1986.
Special floral values: No information.
References: Jin (in press).
Criteria for inclusion: 2a, 3b.
Source: Lu Jianjian.
Wetland name: Xinghai Hu (Lake Khanka)
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 45°15'N, 13230'E;
Location:in Mishan County, on the Russian border 100 km east of Jixi, Heilongjiang Province.
Area: 438,000 ha of which approximately 130,000 ha lie in China and the remainder in the
U.S.S.R.
Altitude: 70m.
Biogeographical Province: 2.14.5.
Wetland type: 14.
Description of site: A very large freshwater lake, 90 km long by up to 70 km wide, and
associated marshes, on the Chinese/Russian border. The southern two-thirds of the lake (310,000
ha) lie in the U.S.S.R. The maximum depth of the lake is 10 metres, but the water level varies by
up to two metres with changes in the prevailing wind and autumn inflow after heavy rains. It is
fed by numerous streams rising in the mountains to the east and west, and by flooding from the
Muling He which enters the marshes at the northern end of the lake. The lake drains into the
Wusuli Jiang (Ussuri River) via Xiaoxingkai Hu and the Yingchun Marshes. The most extensive

marshes on the Chinese side of the border are along the northeastern shore of the lake and on the
banks of the Songacha River, a combined area of 26,000 ha.
Climatic conditions: Fairly humid temperate climate with warm summers and extremely cold
winters.
Principal vegetation: In parts of the lake sheltered from the wind, there are large areas of
floating and submergent vegetation, mainly Potamogeton spp. Species of Myriophyllum,
Utricularia, Trapa, Nuphar, Nymphaceae and Ceratophyllum are dominant in the bays, and there
are extensive fringing reed-beds of Phragmites communis and sedge marshes with Carex
lasiocarpa, backed by flooded willow thickets (Salix purpurea), peat bogs with Sphagnum sp,
and boggy meadows.
Land tenure: State owned.
Conservation measures taken: A part of the lake and adjacent marshes are protected in the
Xinghai Hu Nature Reserve (16,537 ha). The Russian portion of the lake is partly protected in the
Khankaiski Zakaznik Reserve (49,000 ha), and was designated as a Ramsar Site in October 1976.
Land use: Fishing and hunting. Much of the land surrounding the southern portion of the lake in
the U.S.S.R. is under cultivation for rice.
Disturbances and threats: Commercial fisheries and lake navigation may disturb the relict
aquatic flora.
Economic and social values: No information.
Fauna: A very important breeding, staging and moulting area for a wide variety of migratory
waterfowl, notably Ciconia (ciconia) boyciana, Anatidae including swans (Cygnus sp), and
cranes. Russian biologists have estimated that some 100,000-200,000 ducks pass through the
area in spring and autumn, including:
Aiias acuta (27,000-32,000)
A. crecca (41,000-50,000)
A. platyrhynchos (14,000-16,000)
A. falcata (7,000-9,000)
A. poecilorhyncha (4,500-7,000)
Aythya fuligula (9,000-11,000)
Bucephala clangula (9,000-11,000)
The concentrations of moulting birds in late summer are dominated by A. platyrhynchos
(100,000), A. falcata, A. querquedula and Fulica atra. The marshes support large breeding
populations of Egretta alba, Ardea cinerea and A. purpurea, and smaller populations of Grus
japonensis (up to 73 individuals present during the breeding season in 1981-1986) and G. vipio.
The very local subspecies of the Chinese Parrotbill Paradoxornis heudei polivanovi occurs in the
reed-beds. The highly productive shallow waters of the lake are rich in benthos and fishes.
Special floral values: The lake contains relict plant species from the Tertiary Period, which are
of great botanical and limnological interest. Research and facilities: Some studies have been
carried out on the birds of the area, particularly the cranes. The Russian portion of the lake has
been studied by biologists from the Far East Science Centre, Academy of Sciences of the
U.S.S.R.
References: IUCN (1987); Jin (in press); Krinitski et al. (1982); Ma & un (l987c); Piao & Li
(1987).
Criteria for inclusion: 123.
Source: Lu Jianjian.
Wetland name: Shan He
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 45°29'N, 127°02'E;
Location:50 km southeast of Harbin, Heilongjiang Province.
Area: 871 ha.
Altitude: 100m.

Biogeographical Province: 2.14.5.
Wetland type: 12.
Description of site: A small fast-flowing river rising in wooded hills southeast of Harbin and
flowing into the Songhua River at Harbin.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: Protected in a Nature Reserve (871 ha) established in 1984.
Land use: None; a Nature Reserve.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: A breeding area for the frog Rana japonica.
Special floral values: No information.
Criteria for inclusion: lb.
Source: Lu Jianjian.
Wetland name: Heilonggong Marsh
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 45°12'N, l28°00'E;
Location:100 km ESE of Harbin, Heilongjiang Province.
Area: 3,600 ha.
Altitude: 100m.
Biogeographical Province: 2.14.5.
Wetland type: 15.
Description of site: A shallow freshwater marsh on the upper Mai He.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: Protected as a Nature Reserve since 1982.
Land use: None; a Nature Reserve.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: An important breeding area for the frog Rana japonica.
Special floral values: No information.
Criteria for inclusion: lb.
Source: Lu Jianjian.
Wetland name: Jingpo Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 43°50'N, 128°54'E;
Location:80 km southwest of Mudanjiang, Heilongjiang Province.
Area: 120,000 ha.
Altitude: 150m.
Biogeographical Province: 2.14.5.
Wetland type: 14.
Description of site: A large freshwater lake on the Mudan River, formed by the eruption of four
volcanoes only two of which are now visible. The lake is over 40 km in length but less than five
km wide; it has a deeply indented shoreline and is fed by numerous rivers and streams rising in
the Zhangguangcai Ling Mountains to the northwest and Laoye Ling Mountains to the southeast.
Principal vegetation: There is primary forest of Theropencedrymion in surrounding areas.
Land tenure: State owned.
Conservation measures taken: The area has been protected as a Nature Reserve since 1980.
Land use: None; a Nature Reserve.
Disturbances and threats: None known.

Economic and social values: An area of outstanding natural beauty, important for outdoor
recreation.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: la.
Source: Lu Jianjian.
Wetland name: Sha He Zhang
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 43°l5'-43°30'N, l28°30'-l29°l0'E;
Location: 30 km east of Dun-hua, Jilin Province.
Area: 18,528 ha.
Altitude: 530-610m.
Biogeographical Province: 2.14.5.
Wetland type: 14 & 15.
Description of site: A complex of shallow freshwater lakes, up to 30 cm deep, and marshes at
the confluence of several small rivers which rise in the forested hills to the north and east. The
marshes drain northwest into a tributary of the Songhua River.
Principal vegetation: Extensive sedge marshes; secondary forest in surrounding areas.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Grazing of domestic livestock and outdoor recreation; forestry in surrounding areas.
Disturbances and threats: None known.
Economic and social values: The wetlands serve a valuable function in flood control and
provide many opportunities for outdoor recreation.
Fauna:
An important breeding and staging area for ducks. The amphibians Rana
nigromaculata and Bufo bufo occur.v
Special floral values: No information.
Criteria for inclusion: le, 3b.
Source: China Wildlife Conservation Association.
Wetland name: Wetlands in Changbai Shan Nature Reserve
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 41°42'-42°25'N, 127°38'-128°18'E;
Location:on the Korean border, 170 km ENE of Tonghua, Jilin Province.
Area: Biosphere Reserve 217,235 ha; area of wetlands unknown.
Altitude: 800m to summit of Changbai Shan at 2,744m.
Biogeographical Province: 2.14.5.
Wetland type: 12, 14 & 22.
Description of site: Many small bogs and marshes in frozen soils at high altitudes on Changbai
Shan, and several fast-flowing mountain rivers and streams in an area of undisturbed primary
forest. There is a deep lake in the crater of the volcano which last erupted in 1702.
Climatic conditions: Humid temperate climate with an average annual rainfall of over 1,000
mm, warm summers and extremely cold winters (minimum temperature -32°C to -45°C).
Principal vegetation: No information is available on the aquatic vegetation. Primary mixed
coniferous and deciduous broadleaf forest dominated by Pinus koraiensis with species of Acer,
Fraxinus, Pellodendron, Tilia and Juglans at low elevations; subalpine coniferous forest with
Picea jezoensis, Abies nephrolepis and A. holophylla; elfin woods dominated by Betula ermanii
and alpine tundra at high elevations.
Land tenure: State owned.
Conservation measures taken: The wetlands lie within the Changbai Shan Nature Reserve
(217,000 ha), established in 1960, and Biosphere Reserve (217,235 ha), established in 1979.

Land use: Outdoor recreation in the Nature Reserve and Biosphere Reserve.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The rivers and streams in the reserve are important for breeding Mandarin Duck Aix
galericulata and the endangered Scaled Merganser Mergus squamatus. A. galericulata is
reported to be a common summer visitor, with flocks of 40-50 occurring in early spring. M.
squamatus is also a summer visitor, occurring from late March to early October in groups of up
to five birds, particularly along streams in old willow forest at 700-1,000 m.a.s.1. (Fu et al.,
1984). The forests support a very rich avifauna; 264 species have been recorded and at least 158
of these breed. The area is famous for its population of Manchurian Tigers Panthera tigris
mandshurica.
Special floral values: The Nature Reserve contains some of the finest stands of mixed
coniferous and deciduous broadleaf forest remaining in China.
Research and facilities: The Changbai Shan Mountain Reserve Station of Forest Ecology has
carried out many studies on the forest ecosystem and its fauna, and since 1980 has published its
own scientific journal. Fu et al. (1984) have described the avifauna in some detail.
References: Fu et al. (1984); Boswall (in press); Wang (1980).
Criteria for inclusion: la, 2a, 2b.
Source: National Environmental Protection Agency and references.
Wetland name: Songhua Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 42°58'-43°43'N, 126°41'-127°18'E;
Location:20 km southeast of Jilin, Jilin Province.
Area: 55,000 ha.
Altitude: 200m.
Biogeographical Province: 2.14.5.
Wetland type: 17.
Description of site: A large freshwater reservoir and associated marshes on the Tierhsung Hua
River in a region of wooded hills. The reservoir is over 120 km long but very narrow (mainly
less than two km wide); it has a deeply indented shoreline and is subject to considerable
fluctuations in water level. The water supply comes from the Tierhsung Hua River and many
smaller rivers and streams rising in the Changbai Shan to the southeast.
Climatic conditions: The average annual rainfall is 700~1,000 mm, and the average annual
temperature 4.4°C.
Principal vegetation: No information is available on the aquatic vegetation. Secondary forest
and forestry plantations with White Birch Betula platyphylla, Daurian Larch Larix gmelini
(dehurica) and Korean Pine Pinus koraiensis on surrounding hills.
Land tenure: State owned.
Conservation measures taken: The lake lies within the Songhua Hu Nature Reserve (354,098
ha) established in 1982.
Land use: Fishing, outdoor recreation and transportation; forestry in the surrounding hills.
Disturbances and threats: None known.
Economic and social values: The reservoir supports an important fishery and is a popular area
for outdoor recreation.
Fauna: The lake is an important breeding and staging area for ducks. About 30 species of
mammals and over 100 species of birds have been recorded in the Nature Reserve.
Special floral values: About 300 species of plants have been recorded in the Nature Reserve.
Research and facilities: Preliminary faunal and floral surveys have been conducted in the
Nature Reserve.
Criteria for inclusion: le, 2b, 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.

Wetland name: Longzhao Marshes
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 45°00'-45°20'N, 123°15'-124°00'E;
Location:80 km southeast of Baicheng, Jilin Province.
Area: 61,000 ha.
Altitude: 50m.
Biogeographical Province: 2.15.5.
Wetland type: 15 & 16.
Description of site: A complex of small, brackish to saline lakes, up to one metre deep, and
extensive fresh to brackish marshes on the plains to the southwest of the Nen Jiang River, south
of Momoge Nature Reserve and east of Xiang Hai Nature Reserve. The water supply comes from
local run-off, and many of the lakes and marshes dry out during the late summer and autumn.
Principal vegetation: Carex marshes and Phragmites reed-beds; cultivated fields is adjacent
areas.
Land tenure: The wetlands and surrounding land are under collective ownership.
Conservation measures taken: None.
Land use: Fishing.
Disturbances and threats: No information.
Economic and social values: The wetlands serve a valuable function in flood control, support a
significant fishery, and constitute an important source of water for surrounding areas.
Fauna: The wetlands have an abundant fish fauna including Ctenopharyngodon idella, Cyprinus
carpio and Hypophthalmichthys molitrix. They also provide important breeding habitat for ducks
and shorebirds.
Special floral values: No information.
Criteria for inclusion: le, 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Xiang Hai Nature Reserve
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 44°45'-45°09'N, 122015'-122045'E;
Location:in Tongyu County, 60 km WNW of Tongyu, Jilin Province.
Area: 105,467 ha, including 30,396 ha of grasslands, 23,644 ha of reed marsh, 12,441 ha of
other marshes and lakes, 20,934 ha of sand dunes and scrub elm, 7,000 ha of plantations and
11,052 ha of cultivated land and other categories.
Altitude: 156-192m.
Biogeographical Province: 2.15.5.
Wetland type: 14, 15, 16, 17 & 18.
Description of site: A complex of freshwater marshes and wet grassland in the basin of the
Huolin River, with numerous shallow, fresh to brackish lakes and ponds, and some 22 small
water storage reservoirs. An elaborate system of canals provides water for irrigation and to the
wetlands. The wetlands also receive water from local run-off and from three rivers, the most
important of which are the Huolin and the Toi Lin. Most of the lakes and marshes are permanent
and fresh, but some are seasonal and brackish to saline; pH values range from 7.5 to 8.5.
Flooding of the rivers in spring inundates the marshes and adjacent grassy plains to a depth of
three metres.
Climatic conditions: Semi-arid, with an average annual rainfall of 406 mm, the majority of
which falls in a spring rainy season; the mean annual evaporation is 1,890 mm. The mean annual
temperature is 4.9°C, the average maximum in June and July being 29°C (maximum 37°C). The
winters are extremely cold, with an average minimum temperature of -32°C (absolute minimum
-39°C), and frosts from late September to May, but there is relatively little snowfall.
Principal vegetation: Extensive reed-beds dominated by Phragmites communis with some
Typha orientalis, and sedge marshes with Carex sp, Juncus decipiens, Butomus umbellatus and

Scirpus tabarnaemontani. Wet grassland and grassy steppe dominated by Aneurolepidium
chinense, with species of Leontopodium, Calamagrostis, Setaria, Glycyrrhiza, Allium, Festuca,
Artemisia, Erodium, Iyeine, Ixeris, Acomitum, Chenopodiaceae, Suaeda, Kochia and Puccinella.
Remnants of native woodland on the sand dunes and ridges, dominated by Ulmus macrocarpus,
U. pumila and Morus alba, with species of Periploca, Lespedeza, Armeniaca, Artemisia,
Sophora and Glycyrrhiza.
Land tenure: The wetlands are state owned; surrounding areas are under state and collective
ownership.
Conservation measures taken: Xiang Hai Nature Reserve (105,467 ha) was established in 1981
with the cooperation of the Provincial Government of Jilin. The reserve is administered by the
Bai Cheng Prefectural Commissioner's Office. There are no restrictions on traditional land use in
most of the reserve, but intensification of farming, the use of pesticides and hunting are
forbidden. A Strict Nature Sanctuary has been created in the west-central part of the reserve, and
all human use is prohibited there.
Conservation measures proposed: The Ministry of Forestry has identified the development of a
wetland research station at Xianghai as a priority, and this concept has been supported by IUCN.
Once established, the research station would serve as a base for the study of wetland
management and crane conservation at Xiang Hai, and could provide the much needed
information base for long-term conservation and management of the wetlands and cranes in
northeastern China.
Land use: There are about 15,000 permanent residents in the reserve (70% Han and 30%
Mongolian), in 32 villages and scattered houses. The largest village is Xianghai, with 7,000
inhabitants. These communities cultivate some crops including millet, maize and potatoes, raise
sheep, cattle and horses, and in winter cut reeds for the paper industry. There is also a
considerable amount of fishing in the lakes and reservoirs, and an increasing amount of tourism
in the Nature Reserve.
Possible changes in land use: Forestry projects in the water catchment area include extensive
replanting programmes to stabilize the sand dunes and retard desertification. These could have a
beneficial effect on water supply and water quality.
Disturbances and threats: Overgrazing has resulted in severe degradation of much of the dune
vegetation and increased siltation in the wetlands. In the past, villagers took crane eggs but this is
now reported to have been greatly reduced as a result of education efforts by reserve staff.
However, some conflict remains as cranes are thought to damage crops. Compensation for this
has been sought from the Ministry of Forestry. Similarly, as the reed-cutting rights are given
to individuals and are not communal, each villager seeks to maximize his crop. This reduces the
availability of stands of old reeds in which the cranes and many other waterfowl nest. In return
for leaving some of the old reeds standing, the farmers seek financial compensation.
Economic and social values: Some 10,000 tons of reeds are cut annually and yield two to three
million Yuan. The fish resource yields 600,000 kg per year worth about one million Yuan, and
provides a livelihood for some 300 families. Nature tourism is rapidly increasing and is likely to
provide a significant source of income in the future.
Fauna: At least 30 species of mammals occur in the reserve, including Canis lupus, Vulpes
vulpes, Lutra lutra, Lepus tolai and Capreolus capreolus. Over 210 species of birds have been
recorded including six species of cranes (Gruidae), three of which breed: Grus japonensis
(breeding population of about 15 pairs), G. vipio (only six or seven breeding pairs but up to 100
individuals present in summer) and Anthropoides virgo (breeding population of about 100
individuals). Grus leucogeranus, G. grus and G. monacha use the area as a staging post during
migration. Other breeding birds include three species of grebes (Podicipedidae), Botaurus
slellaris, large populations of Egretta alba and Ardea purpurea, a few Ciconia (ciconia)
boyciana, Anser cygnoides, A. anser, eight species of ducks (including Tadorna tadorna, Anas
falcata and Aythya baeri), large numbers of Fulica atra, Himantopus himantopus, Recurvirostra
avosetta, Glareola maldivarum, Vanellus cinereus, Numenius arquata, N. madagascariensis,
Larus ridibundus, L. argentatus, Chlidonias hybrida and C. leucoptera. Large numbers of
Anatidae occur on migration and in winter; about 10,000 Anas falcata were observed in late

April 1985, and thousands of swans Cygnus spp have been reported in winter. The area is
thought to be an important moulting area for A. falcata.
The Great Bustard Otis tarda is still a fairly common breeding bird on the grassy plains; over 50
individuals were observed in April 1985, and about 30 females are thought to nest.
Special floral values: The remnants of native scrub elm forest on sand ridges in the reserve are
of considerable botanical interest.
Research and facilities: There is a large complex of buildings at the reserve headquarters which
provides living and administrative facilities for the thirty or so staff. There is a 27 metre high
observation and fire control tower near the headquarters. Pens have been contructed for keeping
cranes in captivity, with the eventual aim of developing a rearing facility similar to that in
Zhalong Nature Reserve in Heilongjiang Province. A small number of Grus japonensis and
Anthropoides virgo are already kept in captivity. A mobile education unit (vehicle plus
audio-visual materials) has been supplied through funds provided by the Frankfurt Zoological
Society and Lufthansa.
There has been no wildlife or habitat management at the reserve, and research has been limited to
studies of the cranes and general surveys of the avifauna. WWF Hong Kong supported avifaunal
surveys in May 1983 and April 1985, and Chalmers (1985) and Tong Yong-Chang et al. have
produced annotated checklists of the birds of the Nature Reserve. A wetland management
training course sponsored by WWF/IUCN was held at the reserve in 1987, and a draft
management plan has been prepared (Bouffard et al., 1987).
References: Bouffard et al. (1987); Chalmers (1985); Ma & Jin (1987).
Criteria for inclusion: 123.
Source: China Wildlife Conservation Association, Patrick Dugan, Lu Jianjian, Derek A. Scott
and Tong Yong-Chang.
Wetland name: Momoge Nature Reserve
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 45°55'N, 123°35'E;
Location:in Zhenlai County, 70 km northwest of Da'an, Jilin Province.
Area: 144,000 ha.
Altitude: 130-150m.
Biogeographical Province: 2.15.5.
Wetland type: 11, 13, 14, 15 & 18.
Description of site: A complex of meandering marshy rivers and streams, old river courses,
small fresh to brackish lakes up to two metres deep, marshes and wet grassland on the west bank
of the lower Nen River, north of the Taoer River and northwest of Yueliang Pao lake. A drought
in the 1970s considerably reduced the extent of the marshes, but heavy precipitation in the early
1980s returned water levels to near normal again.
Climatic conditions: Semi-arid continental climate with an average annual rainfall of 412 mm
and an average annual temperature of 4.2°C. The summers are warm (maximum 38°C) and the
winters extremely cold (minimum -32°C).
Principal vegetation: Reed-beds of Phragmites communis cover 20% of the area. There are
some stands of poplars on the river banks.
Land tenure: The wetlands are state owned; surrounding areas are under a mixture of state and
collective ownership.
Conservation measures taken: A Nature Reserve of 144,000 ha was established in 1981, and is
administered by the Baicheng Prefectural Commissioner's Office. Waterfowl hunting is
prohibited and there are restrictions on land use in the Reserve.
Conservation measures proposed: There are proposals to build a dam for the manipulation of
water levels, to construct an observation tower, and to establish a captive-breeding programme
for cranes and other native waterfowl.
Land use: Fishing and livestock grazing; agriculture, forestry and animal husbandry in
surrounding areas.

Disturbances and threats: The development of the oil fields in the area is causing some
disturbance and resulting in water pollution. Overgrazing may also be a problem in the marshes.
Economic and social values: The wetlands support an important fishery, and are becoming
popular for outdoor recreation and nature tourism.
Fauna: An important breeding and staging area for a wide variety of waterfowl, including six
species of cranes. About 142 species of birds have been recorded. Breeding birds include Egretta
alba, E. garzetta, Ciconia (ciconia) boyciana, Tadorna ferruginea, Anas poecilorhyncha, Grus
japonensis (up to 50 individuals present) and Anthropoides virgo. As many as 300-400 Grus
leucogeranus have been recorded on spring passage, as well as large numbers of C. (c.)
boyciana. Other passage migrants include Cygnus cygnus, Grus vipio, G. monacha and G. grus.
Some 2,000 cranes are believed to visit the area each spring and autumn. Waterfowl populations
decreased during the drought of the 1970s, but, with the reflooding of the wetlands in the 1980s,
have recovered again. The Great Bustard Otis tarda breeds in the drier parts of the Reserve.
Other fauna includes Cyprinus carpio, Bufo bufo and Eremias argus.
Special floral values: No information.
Research and facilities: Studies have been carried out on the cranes and other waterbirds by
reserve staff and biologists from Jilin Provincial Environmental Protection Agency and Jilin
Institute of Forestry.
References: Tong et al. (1987); Wu, Han et al. (1987).
Criteria for inclusion: 123.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Shuifeng Reservoir
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 40°35'N, 125°08'E;
Location: on the Korean border 70 km northeast of Dandong, Liaoning Province.
Area: 18,000 ha.
Altitude: l50m.
Biogeographical Province: 2.14.5.
Wetland type: 17.
Description of site: A large reservoir on the Yalu River, over 100 km in length but mostly under
two km wide. The reservoir lies in forested hills on the Korean border, and has a deeply indented
shoreline, many fiord-like bays and some associated marshes. It is fed by the Yalu River and
many small streams arising in the mountains to the north and south.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: No information.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: An important source of water for the cities downstream.
Fauna: An important breeding area for waterfowl including Ixobrychus eurhythmus, Egretta
alba, Ardea cinerea and Fulica atra, and a staging area for migratory shorebirds.
Special floral values: No information.
Research and facilities: Some avifaunal surveys were carried out in 1932 and 1983.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Yalu Jiang Estuary and Dong Gou Coast
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 39°40'N, 123°10'E to 40°00'N, 124°15'E;
Location: on the coast from the region of Dandong and the Korean border west for c.80 km.
Liaoning Province.

Area: 21,730 ha.
Altitude: 0-3m.
Biogeographical Province: 2.14.5.
Wetland type: 02, 03, 06, 08 & 09.
Description of site: Extensive intertidal mudflats, low-lying islands, salt marshes and some salt
pans in the lower estuary of the Yalu Jiang River on the Korean border, and along the adjacent
coast west for about 80 km.
Climatic conditions: The annual rainfall is 1,000 mm, the maximum temperature 29°C and the
minimum temperature -8°C.
Principal vegetation: Reed-beds and salt marsh communities.
Land tenure: State owned.
Conservation measures taken: The area is closed to hunting. Conservation measures
proposed: A proposal has been made to establish a Nature Reserve in the area.
Land use: Fishing and reed-cutting; rice-growing, other agriculture and forestry in adjacent
areas.
Disturbances and threats: Pollution from industrial and domestic waste from the towns of
Dandong (P.R.C.) and Sinuiju (D.P.R. of Korea) 30 km up river on the Yalu Jiang.
Economic and social values: No information.
Fauna: A very important breeding, wintering and staging area for waterfowl, over 70 species of
which have been recorded including Egretta eulophotes, Cygnus cygnus, Aythya baeri, five
species of cranes (Gruidae), and Porzana paykullii. More than 30 species of fish are known to
occur.
Special floral values: No information.
Research and facilities: Avifaunal studies were carried out between May 1982 and January
1984.
Criteria for inclusion: 2a, 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Zhuang He Coast
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 39°20'N, 122°15'E to 39°40'N, l23°08'E;
Location: on the coast from the Zhuang He estuary west for c.70 km, 110 km northeast of
Dalian, Liaoning Province.
Area: 22,070 ha.
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 02, 06, 08 & 09.
Description of site: A stretch of the northern shore of Korea Bay from the Zhuang He estuary in
the east to the region of Chengzitan in the west, with several small estuaries, extensive intertidal
mudflats, several small lagoons and some salt pans.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important breeding and staging area for migratory waterfowl, particularly grebes,
ducks and shorebirds. Ciconia (ciconia) boyciana occurs on migration.
Special floral values: No information.
Research and facilities: Avifaunal studies were carried out between May 1982 and January 1984.
Criteria for inclusion: 2a, 3b.
Source: Lu Jianjian.

Wetland name: Laotie Shan
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 38°55'N, 121°06'E;
Location:40 km west of Dalian, Liaoning Province.
Area: 17,000 ha.
Altitude: Sea level to 100m.
Biogeographical Province: 2.15.5.
Wetland type: 03, 04, 05 & 06.
Description of site: A stretch of sea coast and several small offshore islands, with rocky shores,
sand beaches and small areas of intertidal mudflats. The area includes Luda Snake Island (1,100
ha).
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: Luda Snake Island (1,100 ha) has been protected as a Sanctuary
since 1963, and the entire area has been protected as a Nature Reserve since 1980.
Land use: None; protected as a Nature Reserve.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An area reknown for its pit vipers Agkistrodon halys, with one island (Luda or Old Iron
Mountain) reputed to hold over 100,000 individuals. Also an important staging area for a wide
variety of migratory birds. Over 190 species have been recorded including about 90 species of
waterfowl and many species of sea-birds and birds of prey. Some of the more interesting species
observed in recent years include Ixobrychus eurhythmus, Egretta eulophotes, Ciconia (ciconia)
boyciana, Cygnus cygnus, Aix galericulata, Pandion haliaetus, Haliaeetus albicilla, Grus grus
and G. leucogeranus.
Special floral values: No information.
Research and facilities: Dalian Migration Station conducts studies on bird migration.
References: Boswall (in press).
Criteria for Inclusion: lb. 2a, 2b.
Source: Lu Jianjian.
Wetland name: Shuangtaizi and Liao Marshes
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 40°52'-41°03'N, l21°35'-121°55'E;
Location:at the head of Liaodong Bay, 40 km northwest of Yingkou, Panjin Municipality,
Liaoning Province.
Area: 120,000 ha.
Altitude: 0-6.5m.
Biogeographical Province: 2.15.5.
Wetland type: 02, 05, 06, 08, 09, 10 & 15.
Description of site: The combined estuarine systems of the Shuangtaizi, Liao, Raoyang, Hun
and six other rivers, with extensive permanent freshwater marshes, salt marshes, sandy beaches
and intertidal mudflats at the head of Liaodong Bay. The main reed marshes stretch in an arc
from the east bank of the Shuangtai River mouth in the east to the lower reaches of the Daling
River in the west, and from Xiaodaozi village in the north to the seashore in the south. The depth
of water in the marshes averages about 20-30 cm, and shows little fluctuation; the pH is 7.9-8.2.
All the freshwater marshes freeze over to a depth of 30 cm during the winter months. The
average tidal range in the estuarine zone is about 3.9m. There are numerous fish ponds in and
around the marshes, and large areas of rice paddies to the east and salt pans to the southeast.
Climatic conditions: In the temperate zone with a semi-humid monsoon climate. The average
annual rainfall is 650 mm, most of the rain falling in June, July and August; the mean annual

temperature is 8.5°C (January mean - 12°C, minimum -29.2°C; July mean 24°C, maximum
35.2°C).
Principal vegetation: Extensive reed-beds of Phragmites communis with some Typha latifolia,
T. angustata, Carex lasiocarpa, Vallisneria asiatica, Stevia rebaudiana and Apocynum venetum;
also salt marsh communities with Suaeda glauca. The dominant vegetation in adjacent areas is
Imperata cylindrica grassland and rice paddies, with willow and poplar groves.
Land tenure: State owned.
Conservation measures taken: At least 7,000 ha of the marshes in Dawa and Panshan Counties
have been protected in the Panjin-Shuangtai Hei Nature Reserve (Shuangtai River Mouth
Waterfowl Reserve) since 1984 or 1985. More recently, a Nature Reserve of 80,000 ha has been
established in which hunting and fishing are forbidden. A Management Authority has been set up
to control hunting and the collection of birds' eggs in the reserve.
Conservation measures proposed: It has been proposed that restrictions be imposed on the
cutting of reeds in certain areas, in order to provide more nesting sites for cranes. The China
Wildlife Conservation Association has recommended that further reclamation of tidal marshes
for agriculture be prohibited, and that the area occupied by the oil industry be reduced in size.
Land use: Parts of the marshes have been enclosed for the cultivation of rice, and there are oil
wells in the marshes. Other uses include the extraction of salt, reed-cutting, hunting, fishing and
the rearing of shellfish. Activities in surrounding areas include aquaculture, forestry and tourism.
Disturbances and threats: Excessive disturbance from human activity in the marshes (including
hunting), destruction of habitat for oil extraction and agriculture, excessive cutting of reeds, and
water pollution.
Economic and social values: The wetlands have considerable value for fisheries production,
water purification, tourism and recreation, and have great potential for scientific research and
conservation education. The reeds constitute a valuable harvestable resource for paper-making
and basket-weaving.
Fauna: An important breeding and staging area for migratory waterfowl, particularly herons,
egrets, geese, ducks, cranes and shorebirds. Some 114 species of waterfowl have been recorded.
A small breeding population of Grus japonensis was discovered in the early 1980s; several nests
were found in 1983, 1984 and 1985, and up to 30 birds have been observed during the breeding
season. This is the most southerly breeding site of this species in China. Other breeding species
include Podiceps nigricollis, P. cristatus, Botaurus stellaris, Ixobrychus sinensis, I. eurhythmus,
Egretta alba, Ardea purpurea, A. cinerea, Anas crecca, A. poecilorhyncha, Aythya baeri,
Gallicrex cinerea, Gallinula chloropus, Fulica atra, Himantopus himantopus, Recurvirostra
avosetta, Tringa totanus, Chlidonias hybrida, C. leucoptera and Sterna albifrons. The marshes
are an important staging area for migrant storks; up to 13 Ciconia nigra and over 200 C.
(ciconia) boyciana have been recorded during the autumn migration, and over 50 of the latter in
spring. Other noteworthy passage migrants include Threskiornis melanocephalus, Platalea
leucorodia, Cygnus cygnus, Anser fabalis, Aix galericulata, Grus grus, G. monacha, G. vipio and
G. leucogeranus.
About 45 species of fishes have been recorded, including Carassius auratus, Misgurnus
anguillicaudatus, Ophicephalus argus, Liza haematocheila, Hypophthalmichthys sp, Culter
leucisculus, Ctenopharyngodon idella and Lateolabrax japonicus. Other fauna includes
mammals such as Ondatra zibethicus, Mustela sibirica and Vulpes corsac, Natrix tigrina, Elaphe
schrenckii and the frogs Rana nigromaculata and Hyla chinensis.
Special floral values: No information.
Research and facilities: The Liaoning Provincial Forestry Department and the Wildlife
Conservation Association of Liaoning Province have carried out studies on the avifauna of the
marshes since 1982. Various studies have been conducted on the storks and cranes by biologists
from the Provincial Forestry Department, Dalian Museum of Natural History, the Department of
Biology at Liaoning University, and Liaoning Provincial Environment Protection Centre.
References: Liu (1987); Ma (1986); Sun (1987a & l987b); Sun & Chen (1987).
Criteria for inclusion: 123.

Source: China Wildlife Conservation Association, Chen Tieshan, Cui Zhixing, Lu Jianjian and
Qiu Yingjie.
Wetland name: Kangping Marshes
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 42°44'N, 123017' ;
Location:65 km northwest of Tieling, Liaoning Province.
Area: 14,400 ha.
Altitude: 10m.
Biogeographical Province: 2.15.5.
Wetland type: 14 & 15.
Description of site: A complex of small freshwater lakes and extensive freshwater marshes.
Principal vegetation: Freshwater marshes.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: An important source of water for surrounding areas.
Fauna: An important breeding area for waterfowl including Tachybaptus ruficollis, Podiceps
cristatus, Egretta alba, Platalea leucorodia, Anas poecilorhyncha, Porzana pusilla, Charadrius
dubius and Tringa totanus; also a staging area for Cygnus columbianus, Anser fabalis and many
ducks and shorebirds.
Special floral values: No information.
Research and facilities: An avifaunal survey was carried out in 1982-83. Criteria
for
inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Miyun Reservoir
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 40030'N, 1170'00E;
Location: 80 km NE of Beijing, Beijing Municipality.
Area: 26,000 ha.
Altitude: l50m.
Biogeographical Province: 2.15.5.
Wetland type: 17 & 20.
Description of site: Water storage reservoir with surrounding seasonally inundated areas; fed by
the Pai Ho, Chao Ho and several smaller rivers arising in the Yan Shan mountains to the north.
Irrigated cultivation on the plains to the south and southwest.
Principal vegetation: No information. Intensive cultivation in surrounding areas.
Land tenure: State owned.
Conservation measures taken: A Water Protection Area.
Land use: Fishing. The waters of the reservoir are used as a source of drinking water for the
inhabitants of Beijing, and for irrigation.
Disturbances and threats: Soil erosion in the watershed is causing rapid siltation in the
reservoir and consequent reduction in capacity.
Economic and social values: The reservoir supports an important fishery; production in the
mid-1970s was estimated at 150 kg of fish per ha per year.
Fauna: An important area for migratory waterfowl.
Special floral values: None known.
Research and facilities: Some studies have been carried out on the fisheries potential of the
reservoir.
References: Tapiador et al. (1977).
Criteria for inclusion: le, 3b.

Source: Lu Jianjian.
Wetland name: Huangzhuang Wa
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 39°30'N, 117°35'E;
Location:40 km NE of Tianjin, Tianjin Municipality.
Area: 15,000 ha.
Altitude: 3m.
Biogeographical Province: 2.15.5.
Wetland type: 15.
Description of site: A complex of freshwater marshes and bogs in the process of drying out, on
the cultivated plains northwest of Bo Hai Bay. Principal vegetation: Phragmites communis
marshes.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Parts of the marsh have been reclaimed for wheat cultivation. Disturbances and
threats: The marsh is in the process of drying out, and large areas are being reclaimed for
agriculture.
Economic and social values: No information.
Fauna: An important wintering area for ducks.
Special floral values: None known.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Beida Gang
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 38°44'N, 117°23'E;
Location: 45 km SSE of Tianjin, Tianjin Municipality.
Area: 19,200 ha.
Altitude: 2m.
Biogeographical Province: 2.15.5.
Wetland type: 17, 15 & 18.
Description of site: A shallow water storage reservoir with adjacent seasonally flooded marshes
and wet cultivated land; on the plains on the west shore of Bo Hai Bay.
Principal vegetation: Extensive reed-beds of Phragmites communis (95% cover at water depths
up to 50 cm), marshes with Scirpus validus and S. planiculmis, abundant submergent aquatic
vegetation in the reservoir, and Suaeda salsa and P. communis communities along the shores.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing and hunting; intensive cultivation in surrounding areas.
Disturbances and threats: Water pollution from a nearby oil well, and gradual reduction in
water level and dessication of the marshes.
Economic and social values: An important source of water for surrounding areas, and a centre
for pisciculture.
Fauna: The lake has a rich fish fauna, and is an important staging area for migratory waterfowl
including cranes, swans, ducks and shorebirds.
Special floral values: None known.
Criteria for inclusion: le, 3b.
Source: Lu Jianjian.
Wetland name: Wetland name: Beidai He

Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 39049'N, 119030'E;
Location:on the northwest coast of Bo Hai Bay, 20 km southwest of Qinhuangdao, Hebei
Province.
Area: 7,000 ha.
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 02, 04, 05, 06, 08, 11, 15 & 17.
Description of site:A complex of small coastal wetlands near the seaside resort of Beidai He,
including Heng Ho reservoir (approximately one km in length), the estuaries of the Heng Ho,
Tai Ho and Yang Ho rivers, associated ponds, marshes and intertidal mudflats, and adjacent
sandy beaches and rocky shores.
Principal vegetation:Some reed-beds with Phragmites sp. Grassland, cultivation and plantations
on the adjacent plains, and deciduous and pine woodland on the nearby Lotus Hill.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed: A proposal has been made to establish a
Migratory
Birds Research Centre at Beidaihe. The centre will assist the continued study of migration at
Beidni He, and will provide a focal point for cooperative international projects on migratory
birds. The centre will also serve as a training centre for conservationists from other parts of
China. Williams et al. (1986) have suggested that a small reserve be created in conjunction with
this. A refuge area around the centre, occupying land adjoining the Heng Ho reservoir, would
have excellent potential for attracting a wide variety of waterfowl.
Land use: No information.
Disturbances and threats: Urban encroachment and road construction have reduced the extent
of wetland habitat, and these activities continue.
Economic and social values: Beidai He is a popular seaside resort, and an appropriately managed
sanctuary could have great value for conservation education. The local topography makes this an
excellent site for the study of bird migration.
Fauna: The area is particularly noteworthy for the large numbers of birds including several rare
species which pass through during the spring and autumn migration seasons. Bo Hai Bay to the
east and a mountain range to the west have a funnelling effect on birds migrating through eastern
China, and the great diversity of habitats at Beidai He provides resting and feeding sites for many
of these. Some 285 species of birds were recorded during the spring of 1985, and 295 during the
autumn of the same year. The area is particularly good for the observation of migrating cranes,
both in spring and autumn. Maximum counts in 1985 and 1986 were as follows: Grus grus,
4,434 in autumn 1985 (most of the 1,503 unidentified cranes seen at the same time were believed
to be of this species); G. monacha, 533 in autumn 1986; G. japonensis, 497 in autumn 1985; G.
vipio, 164 in autumn 1986; and G. leycogeranus, 652 in spring 1985.
Other impressive counts have included:
1,395 Ardea cinerea
2,607 Anser fabalis in spring 1985
168 Ciconia nigra
2,918 C. (ciconia) boyciana
14,596 Circus melanoleucos
452 Otis tarda
in autumn 1985 Birds observed during the autumn migration in 1987 included:
3 Egretta eulophotes
1,576 C. (c.) boyciana
35 C. nigra
200 Tadorna ferruginea
400 Bucephala clangula
410 Mergus merganser
3,580 G. grus

9 Coturnicops exquisitus over
10,000 Vanellus vanellus
Over fourty species of shorebirds have been recorded including large numbers of Numenius
minutus and N. madagascariensis, and small numbers of Tringa guttifer and Limnodromus
semipalmatus. Large movements of gulls and terns have been observed along the coast, the
commonest species being Larus ridibundus and L. argentatus. Saunders' Gulls Larus saundersi
were observed regularly in small numbers in September and early October 1987, and up to seven
Relict Gulls L. relictus were seen in a day during the same autumn.
Special floral values: None known.
Research and facilities: The migration of birds through the area has been studied by
Hemmingsen from 1942 to 1945, by the Cambridge Ornithological Expedition to China in 1985,
and since then by numerous Chinese and foreign ornithologists.
References: Boswall (in press); Williams (1986); Williams et al. (1986).
Criteria for inclusion: 2a, 2c, 3b.
Source: Lu Jianjian.
Wetland name: Luanhe Kon Marshes
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 39°22'N, ll9°15'E;
Location:on the northwest coast of Bo Hai Bay, 100 km ESE of Tangshan, Hebei Province.
Area: 8,000 ha.
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 02, 05, 06, 08 & 09.
Description of site: An area of intertidal mudflats, tidal salt marshes, sandy beaches and salt
pans in the delta of the Luan River. There are numerous river channels and tidal creeks.
Principal vegetation: Salt marsh vegetation.
Land tenure: State owned.
Conservation measures taken: None.
Land use: A part of the area has been developed for the extraction of salt.
Disturbances and threats: The marshes are being destroyed for salt extraction and reclaimed
for agriculture.
Economic and social values: No information.
Fauna: An important staging area for migratory waterfowl, particularly shorebirds.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Nanbao Marshes
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 39°06'N, 118°18'E;
Location: on the northwest shore of Bo Hai Bay, 60 km SSE of Tangshan, Hebei Province.
Area: 32,400 ha.
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 06, 08 & 09.
Description of site: An area of coastal salt marshes and tidal mudflats adjacent to a very large
area of salt pans, on the shore of Bo Hai Bay.
Principal vegetation: Salt marshes and reed-beds.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Salt extraction. Parts of the marshes have been cultivated for wheat, corn, etc.

Disturbances and threats: Large areas of natural marsh have been converted to salt pans, and
there is some encroachment from agriculture which is likely to increase in the future.
Economic and social values: No information.
Fauna: An important staging area for migratory Anatidae and shorebirds.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Nanda Gang Marshes
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 38°30'N, 117°30'E;
Location:on the west coast of Bo Hai Bay, 60 km east of Cangzhou, Hebei Province.
Area: 10,200 ha.
Altitude: 3-7m.
Biogeographical Province: 2.15.5.
Wetland type: 06, 08, 09, 10 & 17.
Description of site: A large area of intertidal mudflats, salt marshes, fish ponds, salt pans and
shallow water storage reservoirs along the west shore of Bo Hai Bay.
Principal vegetation: Salt marsh plant communities.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Aquaculture for fishes, shrimps and crabs.
Disturbances and threats: Excessive human disturbance.
Economic and social values: A "water reserve".
Fauna: An important staging area for migratory shorebirds.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Wenan Wa Marshes
WetlandID: 44
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 38°55'N, 1 16°36'E;
Location: 90 km east of Baoding, Hebei Province.
Area: 28,000 ha.
Altitude: 2-7.5m.
Biogeographical Province: 2.15.5.
Wetland type: 16.
Description of site: A large area of seasonally flooded brackish to saline marshes on the
low-lying plains 80 km west of Bo Hai Bay.
Principal vegetation: Saltmarsh plant communities.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Parts of the marshes are under cultivation, and there is intensive cultivation in
surrounding areas.
Disturbances and threats: Excessive human disturbance.
Economic and social values: A "water reserve'.
Fauna: An important wintering area for migratory waterfowl.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Baiyang Dian

Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 38°54'N, 116°00'E;
Location: 50 km east of Baoding, Hebei Province.
Area: 30,000 ha.
Altitude: 8m.
Biogeographical Province: 2.15.5.
Wetland type: 14 & 15.
Description of site: A complex of 92 small freshwater lakes and their associated marshes subject
to seasonal inundation, on the low-lying plains west of Bo Hai Bay.
Principal vegetation: Reed-beds of Phragmites communis.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing; intensive cultivation in surrounding areas.
Disturbances and threats: Excessive disturbance from the high density of human population in
the vicinity.
Economic and social values: An important area for pisciculture.
Fauna: An important wintering area for ducks and geese.
Special floral values: No information.
Criteria for inclusion: le, 3b.
Source: Lu Jianjian.
Wetland name: Qingtongxia Reservoir
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 38°0l'N, 106°l5'E;
Location:53 km south of Yenchuan, Ningxia Zizhiqu (Ningxia Autonomous Region).
Area: 25,000 ha.
Altitude: 1,138m.
Biogeographical Province: 2.22.8.
Wetland type: 17.
Description of site: A large water storage reservoir and associated marshes on the Huang Ho
(Yellow River), in a region with many channels, sand banks and islands. The reservoir is situated
in an area of sandy plains with irrigated cultivation, on the southern edge of the Inner Mongolian
plateau. The maximum depth is 15 metres, the pH 7.8 and the salinity 1.5-3.0 p.p.t.
Climatic conditions: Very dry continental climate with an average annual rainfall of 158 mm
and a mean annual temperature of 8.7"C.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: A part of the wetland is protected in a Nature Reserve of 1,350
ha.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: An important source of fresh water for surrounding areas.
Fauna: An important breeding, staging and wintering area for waterfowl, particularly swans
Cygnus spp. Over 10,000 migratory birds were reported on the reservoir in early 1987. Small
numbers of Gavia arclica, Cygnus cygnus, Anser fabalis, Tadorna ferruginea, Anas penelope, A.
acuta and Grus grus were present in mid-January 1988.
Special floral values: No information.
Research and facilities: Some waterfowl surveys have been carried out at the reservoir.
Criteria for inclusion: 3b.
Source: China Wildlife Conservation Association, Li Dehao and Lu Jianjian.
Wetland name: Huang Ho (Yellow River) at Lianbuo

Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 35°30'N, 1 10°35'E;
Location: in Hejin County, Yuncheng Region, 200 km northeast of Xi'an, eastern Shanxi
Province on the Shaanxi border.
Area: c.10,000 ha.
Altitude: 400m.
Biogeographical Province: 2.15.5.
Wetland type: 13 & 18.
Description of site: A complex of river channels, riverine marshes, sand banks and seasonally
flooded marshes on the east bank of the main Huang Ho (Yellow River) where it debouches from
a low range of hills to the north.
Climatic conditions: In the warm temperate zone, with a semi-arid continental climate (hot
summers and cold winters). The mean annual temperature is 13.5°C.
Principal vegetation: No information; fields of wheat, cotton and peanuts in adjacent areas.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information; cultivation in adjacent areas.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important wintering area for the Common Crane Grus grus, with up to 2,500 birds
present each year since 1983. The cranes arrive during the second half of October and leave in
late March; they feed on cultivated land and roost on islands in the river. This concentration of
cranes is a recent phenomenon, the arrival of the birds coinciding with the development of
agricultural land in the mid-1970s. Over 1,020 cranes were present in mid-January 1988, along
with 26 Cygnus cygnus and small numbers of Tachybaptus ruficollis, Egretta alba, Ardea
cinerea and Anas falcata.
Special floral values: No information.
Research and facilities: Studies have been carried out on the wintering cranes by biologists
from Shanxi University, Shanxi Institute of Biology and Shanxi Provincial Forestry Department.
References: Li, Zhu et al. (1987); Lui (1987); Wang Fulin (1987).
Criteria for inclusion: 3b.
Source: China Wildlife Conservation Association.
Wetland name: Shan Men Xia Nature Reserve
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 34°38'N, 110°15'E;
Location:125 km ENE of Xi'an, on the border of Shaanxi and Shanxi Provinces.
Area: 39,000 ha.
Altitude: 335m.
Biogeographical Province: 2.15.5.
Wetland type: 13 & 18.
Description of site: A complex of river channels, riverine marshes, sand banks and seasonally
flooded marshes at the confluence of three rivers, the Huang Ho (Yellow River), Wei Ho and
Luo Ho. The main river, the Huang Ho, averages about two km in width, but can be as wide as
18 km during the height of the flood season and fall to as little as 350 metres during the dry
season.
Climatic conditions: In the warm temperate zone, with a semi-arid continental climate (hot
summers and cold winters).
Principal vegetation: Some reed-beds with Phragmites communis; forestry plantations on
higher ground, and some deciduous broad-leaved forest in surrounding areas.
Land tenure: The wetland is state owned; most of the surrounding land is state owned and the
remainder is under collective ownership.

Conservation measures taken: A Nature Reserve of 39,000 ha has been established. The
hunting of birds is prohibited, and some measures have been taken to reduce water pollution. The
local government has initiated a programme of, reafforestation to prevent further soil erosion.
Conservation measures proposed: There are plans to draw up new laws and regulations for
more effective control of wood-cutting and hunting.
Land use: None at the wetland (a Nature Reserve); agriculture and forestry in adjacent areas.
Disturbances and threats: There is serious water pollution from waste products from industrial
development upstream, and from run-off of chemical fertlizers and pesticides from nearby
farmland.
Economic and social values: No information.
Fauna: A staging and wintering area for large numbers of migratory waterfowl including
Tachybaptus ruficollis, Podiceps cristatus, Phalacrocorax carbo, Egretta alba, Ardea cinerea,
Cygnus cygnus, Anser fabalis, A. anser, A. indicus, Tadorna ferruginea, many species of Anas
and Aythya, Bucephala clangula, Mergus spp and Fulica atra.
Special floral values: No information.
Research and facilities: Local biologists haved carried out studies on the wintering waterfowl.
Criteria for inclusion: 3b.
Source: China Wildlife Conservation Association.
Wetland name: Yangxian Nature Reserve
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 33°l2'N, 107°36'E;
Location: 52 km ENE of Hanzhong, Shaanxi Province.
Area: 5,000 ha.
Altitude: 480-1,200m.
Biogeographical Province: 2.15.5.
Wetland type: 12 & 19.
Description of site: The upper reaches and valley of the Han Jiang, a small tributary of the
Chang Jiang (Yangtze River). The Han is a fast-flowing river rising in the Qingling mountains
(peaks to 3,850m) to the north and descending through wooded hilly country with many small
villages and areas of rice paddy.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: A Nature Reserve was established in 1983 to protect the small
breeding population of Crested Ibises Nipponia nippon. The nesting sites of the ibises are
stringently guarded by the Chinese government and a small team of scientists resident at the site.
Land use: None; a Nature Reserve.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: A tiny population of the endangered Crested This Nipponia nippon, previously thought
to be extinct in China, was discovered in the valley in May 1981 (Liu, 1981). Under protection,
this population increased from six birds in 1981 to eleven birds by 1986. The birds move to
lowlands adjacent to the Han Jiang, about 20 km away from the breeding site, during the dry
summer months (July to October), but return to the breeding grounds for the winter.
Special floral values: No information.
Research and facilities: Detailed studies are being carried out on the Crested This population.
References: Liu (1981); Luthin (1984).
Criteria for inclusion: 2a.
Source: Lu Jianjian.
Wetland name: Danjiangkou Reservoir
Country: PEOPLE'S REPUBLIC OF CHINA

Coordinates: 32°40'N, 111°32'E;
Location: 95 km WSW of Nanyang, Henan Province.
Area: 40,000 ha.
Altitude: 275m.
Biogeographical Province: 2.15.5.
Wetland type: 17.
Description of site: A water storage reservoir and associated marshes fed by streams rising in
hills to the north and west. The outlet river joins the Han Shui, a tributary of the Chang Jiang
(Yangtze River).
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Lu Jianjian.
Wetland name: Suya Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 33°03'N, 114°l5'E;
Location:20 km east of Zhumadian, Henan Province.
Area: 15,000 ha.
Altitude: 83m.
Biogeographical Province: 2.15.5.
Wetland type: 17.
Description of site: A water storage reservoir and associated marshes almost completely
surrounded by levees; in a region of cultivated plains. The reservoir is fed by several streams
from a low hill range to the west, and drains southeast via the Ru He into the Huai He.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: An important source of fresh water for surrounding areas.
Fauna: An important wintering area for migratory waterfowl.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Old Huang He Marshes near Kaifeng
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 35°26'N, 114-22'E;
Location: in Ji and Jun Counties, 70 km north of Kaifeng, Henan Province. Area: Unknown.
Altitude: 110m.
Biogeographical Province: 2.15.5.
Wetland type: 1, 18 & 20.
Description of site: An area of mudflats and marshes in an old channel of the Huang He (Yellow
River), and adjacent marshy plains and seasonally flooded grassland and arable land on the north

bank of the present river channel. The marshes are fed by many streams and canals crossing the
plains and linking with the Huang He. The water is slightly alkaline.
Climatic conditions: Continental climate with cold dry winters and hot summers. Most of the
rainfall occurs in June, July and August. Strong winds are frequent in spring.
Principal vegetation: Species of Phragmites and Typha, various marsh grasses and some Salix
sp; cultivated land in surrounding areas.
Land tenure: State owned.
Conservation measures taken: That part of the wetland in Ji County has been designated as a
Nature Reserve. Hunting and the destruction of marsh vegetation are prohibited.
Land use: Some fishing; agriculture in surrounding areas.
Disturbances and threats: The excavation of fish ponds for aquaculture is lowering the water
level in some parts of the wetland, and there is still some illegal hunting and cutting of
vegetation.
Economic and social values: The wetland has some potential for controlled hunting.
Fauna: An important staging and wintering area for a variety of waterfowl, especially Egretta
alba, Cygnus cygnus, Anser anser, ducks and Fulica atra. The wetland is well known as a
staging area during spring and autumn for migrating cranes. Six species have been recorded:
Grus grus (up to 107 in spring and 139 in autumn), G. monacha (up to 11), G. japonensis (up to
12), G. vipio (up to 14), G. leucogeranus (up to 21 in spring and 33 in autumn), and
Anthropoides virgo (up to 15). Small numbers of G. grus and A. virgo spend the winter in the
area.
The fish fauna includes a variety of carp species.
Special floral values: No information.
Research and facilities: Waterfowl surveys and crane censuses have been carried out by
biologists from Zhengzhou Zoo and Henan Teacher's University.
References: Xu & Lu (1987).
Criteria for inclusion: 1b, 2a, 3b.
Source: Xu Xin-jie.
Wetland name: Nansi Hu Nature Reserve
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 34°27'-35°20'N, 116°34'-1l7°21E;
Location: in Weishan County, 10-120 km SSE of Jining, Shandong Province.
Area: 126,600 ha.
Altitude: 34-40m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A chain of permanent, shallow, freshwater lakes and associated marshes in
the Huaihe valley; stretching for 110 km and up to 15 km wide. In a region of densely populated
plains with numerous rivers channels, canals and levees. The wetlands are fed by 47 rivers and
streams as well as underground sources. The average depth of the lakes is about 1.5m, the levels
reaching their lowest during the dry season in March, April and May; the salinity is 0.48 p.p.t.
and the pH 8.2.
Climatic conditions: Warm temperate climate with an average annual rainfall of 750 mm, a mean
annual temperature of 13.7°C, and 209-224 frost-free days a year.
Principal vegetation: The rich aquatic vegetation includes 74 species of vascular plants. There
are 21,466 ha of reed-beds and 8,000 ha of Nymphaea sp. Cultivated fields and woodland with
Populus, Salix and Ulmus spp in adjacent areas.
Land tenure: The wetlands are state owned; 80% of the surrounding land is under collective
ownership and the remainder is state owned.
Conservation measures taken: The wetlands are protected in the Nansi Hu Nature Reserve
(126,600 ha), established in 1982 and administered by the Weishan County Bird Banding
Station. A variety of conservation measures have been taken, including the drawing up of a series

of regulations controlling hunting and shooting. A Bird Conservation Station was established in
Jining in 1984.
Conservation measures proposed: The local government is proposing to create new legislation
to control water pollution.
Land use: Fishing, reed-cutting and grazing of domestic livestock; agriculture and forestry in
surrounding areas.
Disturbances and threats: Water pollution and over-fishing.
Economic and social values: The lakes constitute an important water supply for surrounding
areas; they serve a valuable function in flood control and water purification, support an important
fishery, and provide many opportunities for outdoor recreation and scientific research.
Fauna: The wetlands support an abundant fish fauna; 78 species have been recorded, 61.5% of
which belong to the Cyprinidae. Over 191 species of birds have been recorded, including 62
species of waterfowl. The lakes and marshes are particularly important for wintering waterfowl,
notably over 10,000 herons and egrets, 40 swans, 2,200 geese, 100,000 ducks, and 52,000
Gallinula chioropus and Fulica atra. The commoner Anatidae include Anser cygnoides, A.
fabalis, Aix galericulata, Anas falcata, A. formosa, A. crecca, A. platyrhynchos, A.
poecilorhyncha, A. acuta, A. querquedula, Aythya ferina, A. fuligula and Mergus albellus. Three
species of grebes (Podicipedidae) and Gallicrex cinerea also occur, the latter as a summer visitor.
Up to 160 Great Bustards Otis tarda have been recorded in winter on the adjacent plains.
Special floral values: No information.
Research and facilities: Avifaunal studies have been in progress since 1961; resource
inventories were conducted by the Shandong Academy of Sciences in 1983 and 1984, and some
research has been carried out on water pollution.
Criteria for inclusion: 123.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Baiwu Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 35°55'N, 1 16°12'E;
Location: 70 km NNW of Jining, Shandong Province. Area: 30,000 ha.
Altitude: 38m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A group of shallow, freshwater lakes and associated marshes in the process
of drying out. The lakes are fed by several small rivers and streams rising in a hill range to the
east, and drain north into the Huang He (Yellow River).
Principal vegetation: Marshes dominated by Phragmites communis.
Land tenure: State owned.
Conservation measures taken: Protected in the Baiwu Hu Nature Reserve (30,000 ha),
established in 1984.
Land use: No information.
Disturbances and threats: Excessive human disturbance.
Economic and social values: An important source of water for surrounding areas.
Fauna: An important wintering area for Anatidae.
Special floral values: No information.
Criteria for inclusion: lb, 3b.
Source: Lu Jianjian.
Wetland name: Gaoqing Ai Li-Yian Zhang Nature Reserve
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 37°15'N, 1l7°48'E;
Location: in Gaoqing County, 25 km southwest of Binzhou (Binxian), Shandong Province.

Area: 33 ha.
Altitude: 5m.
Biogeographical Province: 2.15.5.
Wetland type: 15.
Description of site: A small freshwater marsh on the cultivated plains west of Laizhou Bay, in
the delta of the Huang He (Yellow River).
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: Protected as a Nature Reserve of 33 ha established in 1984.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important staging area for migratory waterfowl including swans (Cygnus spp) and
cranes (Grus spp).
Special floral values: No information.
Criteria for inclusion: 1b, 3b.
Source: Lu Jianjian.
Wetland name: Tanyang Nature Reserve
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 37°42'N, 117°42'E;
Location: in Tian Li County, 30 km northwest of Binzhou (Binxian), Shandong Province.
Area: 10,000 ha.
Altitude: 5m.
Biogeographical Province: 2.15.5.
Wetland type: 15.
Description of site: A freshwater marsh in the delta of the Huang He (Yellow River); in a region
of intensively cultivated plains with numerous streams, canals and levees.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: Protected as a Nature Reserve of 10,000 ha, established in 1984
and administered by the Tian Li Forest Farm.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important staging area for migratory waterfowl, notably ducks and swans (Anatidae),
cranes (Grus spp) and shorebirds.
Special floral values: No information.
Criteria for inclusion: Ib, 3b.
Source: Lu Jianjian.
Wetland name: Huang He (Yellow River) Delta and Lalzhou Bay
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 38°l5'N, 1 l7°50'E to 37°l0'N, 1 19°50'E;
Location:on the south side of Bo Hai Bay,
Shandong Province.
Area:c.450,000 ha, including c.150,000 ha of mudflats.
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 01, 02, 05, 06, 08, 09, 10, 11 & 14.
Description of site: The vast delta marshes and intertidal mudflats of the delta of the Huang He
(Yellow River) and its distributaries, and the coastal marshes and mudflats of Laizhou Bay to the
east; approximately 280 km of coastline with a continuous belt of fresh to brackish marshes up to

20 km wide, and intertidal mudflats which extend up to 10 km out to sea at low tide. There are
numerous river channels, streams and tidal creeks in the marshes, and several large areas of salt
pans, fish ponds and shrimp ponds. The main rivers are the Huang He itself, its distributaries, the
Majia He, Tuhai He and Xiaoqing He, and the Mi He and Nei He which flow into Laizhou Bay.
Salinities in the marshes range from 0.84-10 p.p.t., and pH values from 7.5-9.0.
The four main wetland areas are as follows:
1.Coastal Marshes of Wuli County: 38°lO'N, 118°OO'E; 180 km NNE of Jinan City.
37,500 ha. A complex of brackish coastal marshes, salt pans, tidal creeks and intertidal mudflats
west of the mouth of the Huang He.
2.The outer delta of the Huang He: 37°18'-38°1 l'N, 118°09'-119°10'E; 95,137 ha. The
extensive fresh to brackish marshes, numerous tidal creeks and vast intertidal mudflats around
the mouth of the Huang He and along the adjacent coast
3.Coastal marshes of Shouguang County: 37°02'-37°21'N, 118°40'-1l9°09'E; 70 km north
of Weifang City. 59,300 ha. A complex of brackish marshes, huge salt pans, tidal creeks and
intertidal mudflats in the southeastern part of the Huang He delta.
4. Coastal marshes of Weifang County: 36°58'-37°18'N, 119°09'-119°41'E; 50 km northeast of
Weifang City. 130,000 ha. A complex of fresh and brackish marshes fed by over 20 small rivers,
salt pans, fish and shrimp ponds, tidal creeks and intertidal mudflats on the south shore of
Laizhou Bay.
Climatic conditions: Warm temperate climate with an average annual rainfall of 550-650 mm
and a mean annual temperature of 12.1-12.4°C.
Principal vegetation: Extensive reed-beds of Phragmites sp in the delta marshes; cultivated
fields and forestry plantations in adjacent areas.
Land tenure: A mixture of state and collective ownership.
Conservation measures taken: A Nature Reserve of 37,500 ha has been established in the
coastal marshes of Wuli County. Hunting is prohibited in the coastal marshes of Shouguang
County (59,300 ha), and is controlled in the coastal marshes of Weifang County.
Conservation measures proposed: There are proposals to establish Nature Reserves in the
coastal marshes of Shouguang County and along the outer delta coast.
Land use: Fishing, reed-cutting and grazing of domestic livestock are widespread. Salt
extraction and aquaculture (fish and shrimps) occur on a large scale in Shouguang County, and
there is some outdoor recreation, particularly in Weifang County in the southeast. Large areas of
the delta have been polderized for agriculture and forestry.
Disturbances and threats: No information.
Economic and social values: The delta and bay support a very important commercial fishery,
and provide many opportunities for outdoor recreation, scientific research and conservation
education.
Fauna: Some 86 species of fish have been recorded in the delta, and 102 species in the adjacent
Bo Hai Sea. Interesting species include Pseudosciaena polyactis and Trichiurus haumela.
The whole area is extremely important for passage and wintering waterfowl, particularly herons
and egrets (Ardeidae), swans, geese and ducks (Anatidae), shorebirds, and gulls and terns
(Laridae). The Wuli area is noted for its wintering swans, the Shouguang area for its wintering
swans, geese and ducks, and the Weifang area for its herons and egrets, Cygnus cygnus (up to
30), ducks, Grus grus and Otis tarda (up to 100).
In addition, some 50 species of mammals, reptiles and amphibians have been recorded.
Special floral values: No information.
Criteria for inclusion: 123.
Source: China Wildlife Conservation Association.
Wetland name: Chang Shan Lie Islands
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 37°53'-38°23'N, 120°35'-120°56'E;

Location:in the Bo Hai Straits, 75 km northwest of Yantai, Shandong Province.
Area: 75 ha of wetlands in 5,250 ha of islands.
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 03, 05 & 06.
Description of site: A group of about twenty small islands and islets in the Bo Hai Straits, some
4-18 km off the north coast of the Shandong Peninsula. The islands are mainly low-lying, with
fringing intertidal mudflats, sand flats and sandy beaches.
Climatic conditions: Warm temperate climate with an average annual rainfall of 560.5 mm and
a mean annual temperature of 11.9°C.
Principal vegetation: No information.
Land tenure: Partly state owned and partly under collective ownership.
Conservation measures taken: Protected within the Chang Shan Lie Dao Nature Reserve
established in 1982. All hunting is prohibited in the Reserve.
Land use: Fishing and outdoor recreation; some agriculture and forestry on the larger islands.
Disturbances and threats: None known.
Economic and social values: The islands are a popular area for outdoor recreation and have
considerable potential for conservation education. Fauna: Seals (Phocidae) are common. The
islands are an important breeding and wintering area for some 8,000-10,000 cormorants
(Phalacrocoracidae) and 100,000 gulls (Laridae), and an important staging area for other
migratory waterfowl, notably Anatidae and shorebirds. Fishes include Raja porosa and Dasyatis
akajei.
Special floral values: No information.
Criteria for inclusion: lb. 2c, 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Fushan, Zhifu, Jia He and Weide Shan
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 37°25'-37°36'N, 121°12'-121°46'E;
Location: east and west of the town of Yantai, on the north coast of the Shandong Peninsula,
Shandong Province.
Area: Unknown.
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 01, 02, 04, 05 & 06.
Description of site: Several small estuaries including the estuary of the Jia He, and areas of
intertidal mudflats in small sea bays along 60 km of the north coast of the Shandong Peninsula in
the region of Yantai. Climatic conditions: Warm temperate climate with an average annual
rainfall of 654 mm, a mean annual temperature of 12°C and a relative humidity of 65-70%.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: Protected in four Nature Reserves, Fushan (60,700 ha), Zhifu
(22,750 ha), Jia He (200,000 ha) and Weide Shan (6,667 ha), established in 1984.
Land use: No information.
Disturbances and threats: Excessive human disturbance reported in the Zhifu area, east of
Yantai.
Economic and social values: No information.
Fauna: An important wintering area for herons and Anatidae, and an important staging area for
migratory waterfowl, particularly shorebirds. Waterfowl recorded during a mid-winter census in
January 1988 included 120 Egretta alba, 110 Ardea cinerea and 305 Anser anser.
Special floral values: No information.
Criteria for inclusion: lb. 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.

Wetland name: Zhuduoshan and Rongcheng Coast
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 37°15'-37°25'N, 122°20'-l22°40'E;
Location:110 km east of Yantai, Shandong Province.
Area: 3,500 ha.
Altitude: 0-3m.
Biogeographical Province: 2.15.5.
Wetland type: 01, 04, 05, 06 & 17.
Description of site: A stretch of coast with rocky shores and headlands, several small sea-bays
with sandy beaches and mudflats, and small water storage reservoirs; near the town of
Rongcheng, at the northeastern tip of the Shandong Peninsula.
Climatic conditions: Warm temperate climate with an average annual rainfall of 788 mm and a
mean annual temperature of 11.4°C.
Principal vegetation: Some reed-beds around the water storage reservoirs; agricultural land and
forested hills inland.
Land tenure: The wetlands are state owned; adjacent land is under a mixture of state and
collective ownership.
Conservation measures taken: Two nature reserves have been established; the Ma Shan Gang
Nature Reserve and the Ba He Gang Nature Reserve. There is some control of hunting
throughout the region.
Land use: Fishing and outdoor recreation; agriculture and forestry inland.
Disturbances and threats: None known.
Economic and social values: There is an important fishery in the area, and the wetlands provide
many opportunities for outdoor recreation, scientific research and conservation education.
Fauna: The abundant fish fauna includes Carassius auratus and Cyprinus carpio. The wetlands
are of considerable importance for wintering waterfowl including Cygnus cygnus, Aix
galericulata and the endangered Ivlergus squamatus. Several species of cranes (Gruidae) occur
on migration, and a few Grus grus overwinter.
Special floral values: No information.
References: Ji & Yu (1987).
Criteria for inclusion: lb. 2a, 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Muzhu He Estuary and Chashan Bay
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 37°00'N, 122°00'E;
Location:60 km south of Weihai, Shandong Province.
Area: c.l0,000 ha.
Altitude: 0-lOm.
Biogeographical Province: 2.15.5.
Wetland type: 01, 02, 04, 05, 06, 09, 11 & 13.
Description of site: The lower reaches and estuary of the Muzhu He river, with riverine
marshes, intertidal mudflats and many salt pans, and a deeply indented sea bay (Chashan) with
sandy beaches and extensive intertidal mudflats; at the southeast tip of the Shandong Peninsula.
Climatic conditions: Warm temperate climate with an average annual rainfall of 900 mm and a
mean annual temperature of 11.9°C.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: The lower reaches and estuary of the Muzhu He are
incorporated in the Muzhu He Nature Reserve (127,800 ha) established in 1984. A part of the
Chashan area is protected in the Chashan Nature Reserve (2,667 ha), also established in 1984.
Land use: No information.
Disturbances and threats: No information.

Economic and social values: No information.
Fauna: An important staging area for migratory waterfowl, particularly shorebirds, and an
important wintering area for Anatidae.
Special floral values: No information.
Criteria for inclusion: lb. 3b.
Source: Lu Jianjian.
Wetland name: Estuaries of the Huanglei He and Rushan He
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 36°48'N, 121°30'E;
Location: 80 km south of Yantai, Shandong Province.
Area: c.15,000 ha.
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 01, 02, 04, 05 & 06.
Description of site: Two small estuaries, the Huanglei He to the east and the Rushan He to the
west, uniting in a shallow sea bay with extensive intertidal mudflats and narrow exit to the open
sea; in a hilly region on the south side of the Shandong Peninsula. Both rivers rise in the hills
near the east end of the Peninsula.
Climatic condition: Warm temperate climate with an average annual rainfall of 788 mm and a
mean annual temperature of 11.4°C.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken:
Both estuaries are incorporated within nature reserves
established in 1984, the Huanglei He Nature Reserve (65,200 ha) and the Rushan He Nature
Reserve (95,400 ha).
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important staging area for migratory waterfowl, particularly Anatidae and shorebirds,
and an important wintering area for Anatidae.
Special floral values: No information.
Criteria for inclusion: lb, 3b.
Source: Lu Jianjian.
Wetland name: Wulong He Estuary and Zhaohushan Marshes
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 36°35'N, 121°00'E;
Location: 100 km SSW of Yantai, Shandong Province.
Area: c.35,000 ha.
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 01, 02, 04, 05, 06, 08, 09, 11 & 13.
Description of site: The lower reaches and estuary of the Wulang He with their riverine
marshes, coastal salt marshes, intertidal mudflats and many salt pans, as well as several small
estuaries and areas of intertidal mudflats in adjacent sea bays along the south coast of the
Shandong Peninsula. The rivers rise in the hills of the Shandong Peninsula.
Climatic conditions: Warm temperate climate with an average annual rainfall of 900 mm, and a
mean annual temperature of 11.9°C.
Principal vegetation: Some reed-beds.
Land tenure: Partly state owned and partly under collective ownership.

Conservation measures taken: The Zhaohushan Marshes are protected in the Zhaohushan
Nature Reserve (6,667 ha) established in 1984. The Wulong He Nature Reserve (265,200 ha),
also established in 1984, incorporates a large part of the catchment area of the Wulong He in the
interior of the Shandong Peninsula.
Land use: Fishing, salt extraction and outdoor recreation; agriculture in adjacent areas.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important wintering area for Anatidae, and an important staging area for many
migratory waterfowl, particularly shorebirds.
Special floral values: No information.
Criteria for inclusion: lb, 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Dagu He Estuary and Jiaozhou Bay
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 36°10'N, 120°10'E;
Location:west and northwest of Qing Dao, Shandong Province.
Area: c.50,000 ha.
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 01, 02, 05, 06, 08 & 09.
Description of site: The fresh to brackish estuarine marshes of the Dagu He, and extensive
intertidal mudflats and sand flats in the adjoining large sea bay (Jiaozhou Wan). The bay is some
25 km across and has a narrow exit to the sea. There are large areas of salt pans on the north
shore, and the cities of Qing Dao and Cangkou on the east shore.
Climatic conditions: Warm temperate climate with an average annual rainfall of 900 mm and a
mean annual temperature of 11.9°C.
Principal vegetation: Some reed-beds in the Dagu He estuary; cultivated land in adjacent areas.
Land tenure: Partly state owned and partly under collective ownership.
Conservation measures taken: Part of the bay is protected within the Qing Dao Nature Reserve
established in 1982. A Nature Reserve of 463,100 ha was established in 1984 in the hills of the
Shandong Peninsula to protect the upper basin of the Dagu He.
Land use: Fishing, salt production and outdoor recreation; agriculture in adjacent areas.
Disturbances and threats: Excessive human disturbance.
Economic and social values: The estuary and bay support an important fishery and provide
many opportunities for outdoor recreation.
Fauna: An important staging area for migratory waterfowl, notably Anatidae, cranes Grus spp
and shorebirds, and an important wintering area for Anatidae. Fishes are abundant.
Special floral values: No information.
Criteria for inclusion: lb. 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Shore of Rlzhao County
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 35°04'N, 119°20'E to 35°36'N, 119°40'E;
Location: Linxi Region, 100 km southwest of Qing Dao, Shandong Province.
Area: 22,300 ha.
Altitude: 0-8m.
Blogeographical Province: 2.15.5.
Wetland type: 02, 05, 06, 08 & 09.

Description of site: Approximately 70 km of the coast of the Yellow Sea in Rizhao County,
including several small estuaries, coastal salt marshes, sand dunes, salt pans and extensive
intertidal mudflats, particularly in the north.
Climatic conditions: Warm temperate climate with an average annual rainfall of 900 mm, a
mean annual temperature of 12.8°C and a relative humidity of 72%.
Principal vegetation: Some reed-beds in the coastal marshes; mixed forests and cultivated fields
inland.
Land tenure: Partly state owned and partly under collective ownership.
Conservation measures taken: Part of the wetland is protected in a Nature Reserve of 2,000 ha.
Land use: Fishing, salt production and outdoor recreation; forestry, agriculture and aquaculture
in adjacent areas.
Disturbances and threats: No information.
Economic and social values: The coastal marshes support an important fishery, serve a valuable
function in storm protection and water purification, and provide many opportunities for outdoor
recreation, scientific research and conservation education.
Fauna: An important wintering and staging area for migratory waterfowl, notably Ardeidae,
Anatidae (including Cygnus spp), shorebirds and Laridae. A few Grus japonensis winter in the
coastal marshes. Waterfowl recorded during a mid-winter census in January 1988 included:
160 Anser albifrons
265 A. anser
60 Anas crecca
340 A. platyrhynchos
17 Grus grus
Special floral values: No information.
References: Ji & Yu (1987).
Criteria for inclusion: lb. 3b.
Source: China Wildlife Conservation Association.
Wetland name: Yancheng Marshes
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 32°32'-34°30'N, 119 027'-120056' ;
Location:in the ceuntie of Xianghu, Binghai, Sheyang, Da Feng and Dongtai, near Yancheng,
coastal Jiangsu Province.
Area: 243,000 ha.
Altitude: 0-4m.
Biogeographical Province: 2.15.5.
Wetland type: 05, 06, 08, 09, 10 & 15.
Description of site: A complex of permanent, fresh to brackish ponds and marshes, marshy
grassland, extensive reed-beds and intertidal mudflats, with numerous river channels and tidal
creeks, and some areas of fish ponds, shrimp ponds and salt pans, stretching for 300 km along the
coast of central and northern Jiangsu Province. Salinities are generally in the range 10-15 p.p.t.
The mudflats are accreting outwards at the rate of l00-200m (exceptionally 300m) per year as a
result of the deposition of silt from the Chang Jiang (Yangtze) delta to the south, and the
shoreline is continually being dyked to reclaim new land for agriculture.
Climatic conditions: Humid temperate climate with cool, dry winters. The average annual
rainfall is 1,020 mm, most of the rain falling during the summer months. The mean annual
temperature is 14°C (maximum 39°C, minimum -17°C), and the mean January temperature 1°C.
Typhoons sometimes occur in late summer.
Principal vegetation: The rich community of submergent and floating vegetation includes
Potamogeton crispus and Myriophyllum spicatum as dominants, with Ottelia alismoides,
Nymphoides peltatum, Trapa incisa and Euryale ferox. There are vast expanses of reeds
Phragmites australis, extensive grass and sedge marshes with Scirpus planiculmis, S. triqueter,
Carex scabrifolia, Cortaderia celloana and Panicum psilopodium, and saline

marshes with Suaeda salsa. Recently consolidated areas are first colonized by Aeliropus
littoralis. Grassland inside the seawall is dominated by Imperata cylindrica. Forested areas at Da
Feng consist of plantations of the introduced Robinia pseudoacacia.
Land tenure: Local government and collective ownership.
Conservation measures taken: The whole area is included in the Yancheng Protection Zone
(243,000 ha), which is divided into three regions; an Absolute Protection Area (10,000 ha), an
Experimental Area (47,000 ha, half of which is outside the sea-wall), and a No-Hunting Area
Area (186,000 ha). The ban on hunting is now effective throughout the wetland and has resulted
in an increase in waterfowl populations. The Protection Zone includes two nature reserves: the
Yancheng Nature Reserve (46,670 ha), established by the National Environmental Protection
Agency in 1983 and administered by the Jiangsu Environmental Protection Agency; and the Da
Feng Milu Reserve, established by the Ministry of Forestry in 1986 as a site for the
reintroduction of Pere David's Deer Elaphurus davidianus (a joint WWF/Ministry of Forestry
project). The Da Feng Milu Reserve includes a combination of almost pristine wetlands,
grassland and forestry plantations. It was initially established as a 1,800 ha reserve, but the area
has since been reduced to about 1,000 ha, and the reserve now contains only about 50 ha of
wetlands. A management plan has been prepared for the reserve, and an education centre has
recently been built. A broad publicity and education campaign has been launched by the
Yancheng Government to raise public consciousness in an effort to protect the wintering
Red-crowned Cranes Grus japonensis.
Land use: Fishing, harvesting of reeds, salt extraction and aquaculture (fish and shrimps);
intensive agriculture and forestry in adjacent areas. Much of the grass is cut as fuel for brick
kilns, and reeds are cut for roofing material.
Disturbances and threats: Parts of the marshes have been drained for agriculture or converted
into fish ponds, and some areas are being disturbed by construction projects. There are plans to
build a new seawall to enclose 40,000 ha of saltmarsh in the vicinity of one of the Saunders' Gull
colonies. Some hunting of Chinese Water Deer apparently still takes place.
Economic and social values: The marshes support a small fishery and reed-harvesting industry.
The rich wetland ecosystems provide an excellent opportunity for conservation education and
research in one of the most densely populated areas of China.
Fauna: An extremely important wintering area for a wide variety of waterfowl, particularly
grebes, herons, geese, ducks, cranes, coots, shorebirds and gulls. The marshes are especially
famous for their large wintering population of the endangered Red-crowned Crane Grus
japonensis. The numbers present in recent winters have increased from 200 in 1981 to 420 in
1982, 476 in 1984, 618 in 1986 and 608 in 1987. The birds arrive in late October and depart
again in early March. A waterfowl census carried out by Liu Bai at 23 localities throughout the
region in January 1988 produced a total of over 535,000 waterfowl. These included:
15,200 Tachybaptus ruficollis
6,500 Podiceps cristatus
150 Botaurus stellaris
260 Egretta intermedia
540 E. alba
1,550 Ardea cinerea
20 Platalea leucorodia
1 1 Cygnus cygnus
35,000 Anser cygnoides
20,000 A. fabalis
1,200 A. albifrons
2,350 A. anser
1,300 A. indicus
3,700 Tadorna ferruginea
10,300 T. tadorna
2,450 Anas penelope
900 A. falcata

1,050 A. strepera
960 A. crecca
157,000 A. platyrhynchos
113,000 A. poecilorhyncha
5,600 A. acuta
3,300 A. querquedula
20,700 A. clypeata
500 Aythya ferina
750 A. baeri
1,300 Mergus merganser
318 Grus japonensis
101,000 Fulica atra
200 Haematopus ostralegus
150 Himantopus himantopus
750 Recurvirostra avosetta
and 11,200 gulls of four species and 12,800 other shorebirds of ten species. Large numbers of
shorebirds also occur during the migration seasons, when groups of up to 100 Numenius
madagascariensis have been recorded. The marshes are also of considerable importance for
breeding waterfowl, including the rare Saunders' Gull Larus saundersi, the breeding grounds of
which have only recently been discovered. Two colonies totalling well over 100 pairs have been
located in Yancheng Marshes; the first colony was discovered in the northern part of the area in
1984, and the second in the south in 1987 (Shi et al., 1988). Some 540 birds were present at the
northern colony in 1987, and over 350 at the southern. There is also a breeding colony of Sterna
albifrons and large resident population of the Chinese Parrotbill Paradoxornis heudei. Circus
melanoleucos breeds and Haliaeetus albicilla occurs as a winter visitor. In all, 226 species of
birds have been recorded in Yancheng Nature Reserve. Pere David's Deer Elaphurus davidianus,
a species now extinct in the wild, is believed to have occurred in the Jiangsu marshes until the
mid-1940s. A reintroduction programme has recently been initiated, and by September 1987,
there were 38 adult deer and six calves in a 120 ha initial release area. The Chinese Water Deer
Hydropotes inermis is still common in the area, and groups of up to 40 have been recorded. The
marshes are also reported to support a very rich fish fauna.
Special floral values: No information.
Research and facilities:Various studies on the flora and fauna, particularly the cranes, have
been carried out by the reserve staff and by biologists from the Jiangsu Environmental
Protection Agency, the Jiangsu Wildlife Conservation Association, the Jiangsu Pedagogical
Institute and the Nanjing Forestry University. The Beijing Forestry Academy is responsible for
monitoring the reintroduction of Pere David's Deer. A research station has been established at
Da Feng, along with an education centre. The whole area is being developed as a centre for
scientific research and conservation education, and nature tourism is being encouraged.
References:Boyd et al. (1984); Cai (1987); Karpowicz (1985); Mao (1985); Shi Wenchao
(1987); Shi Zerong (1987); Shi et al. (1988); Zhou (1987); Zhu (1987).
Criteria for inclusion: 123.
Source: China Wildlife Conservation Association, Jim Harris, Jin Lan (National Environmental
Protection Agency), Liu Bai, Lu Jianjian, Christopher R. Thouless and Yan Fengtao.
Wetland name: Luoma Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 34°05'N, 11813'E;
Location:90 km northwest of Qingjiang, Jiangsu Province.
Area: 29,600 ha.
Altitude: 22m.
Biogeographical Province: 2.15.5.
Wetland type: 17.

Description of site:A semi-natural freshwater lake and associated marshes with an embankment
along the northeast shore. The lake is fed by the Da Yun He and Yi He, and drains southeast into
the Ta Yun Ho. There are nuerouma11er lakes and reservoirs on the surrounding intensively
cultivated alluvial plains.
Climatic conditions: Humid temperate climate with mild winters. Principal vegetation:
Extensive reed-beds dominated by Phragmites communis.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing.
Disturbances and threats: Excessive human disturbance.
Economic and social values:The lake supports an important fishery, and provides water for
irrigation in surrounding areas.
Fauna: An important wintering area for migratory waterfowl, particularly ducks (Anatidae).
Special floral values: No information.
Criteria for inclusion: 1b, 3b.
Source: Lu Jianjian.
Wetland name: Hongze Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates:33°04'-33°38'N, 1l8°l0'-1l8°55'E;
Location:30 km southwest of Qingjiang, Sihong County, Jiangsu Province.
Area: 196,000 ha.
Altitude: 12m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A large freshwater lake and associated marshes on the alluvial plains north
of the Chang Jiang (Yangtze River). The lake is fed by the Huai He and many smaller rivers, and
drains through the San He and Gaoyou Hu into the Chang Jiang. The average depth is about 3-5
metres.
Climatic conditions: Humid temperate climate with mild winters. The average annual rainfall is
1,000 mm and the mean annual temperature 15°C.
Principal vegetation: Extensive reed-beds dominated by Phragmites communis around the lake
shore, and beds of Trapa incisa and Euryale ferox in the lake.
Land tenure: State owned.
Conservation measures taken: Partially protected.
Land use: Fishing.
Disturbances and threats: Excessive human disturbance.
Economic and social values: The lake and marshes support an important fishery, and the lake is
an important source of fresh water for surrounding areas.
Fauna: An important wintering area for migratory waterfowl, particularly ducks, geese, cranes
and Fulica atra. Waterfowl recorded by Liu Bai during a census in January 1988 included:
30 Tachybaptus ruficollis
25 Podiceps cristatus
500 Anser fabalis
550 A. anser
600 Tadorna ferruginea
500 Anas falcata
400 A. strepera
750 A. platyrhynchos
350 A. poecilorhyncha
600 A. acuta
200 Aythya ferina

150 A. baeri
50 Bucephala clangula
40 Mergus merganser
180 Grus grus
100,000 Fulica atra
Great Bustards Otis tarda overwinter on the surrounding plains.
Special floral values: None known.
Criteria for inclusion: l b, 2a, 3a.
Source: China Wildlife Conservation Association, Liu Bai and Lu Jianjian.
Wetland name: Gaoyou Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 32°40'-33°15'N, 119°05'-119°30'E;
Location:40 km north of Yangzhou, Jiangsu Province.
Area: 66,300 ha.
Altitude: 5.7m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A large freshwater lake and associated marshes on the alluvial plains north
of the Chang Jiang (Yangtze River). The lake is fed by the San He (draining Hongze Hu) and
many smaller rivers, and drains south into the Chang Jiang. The maximum depth is about 9.4m.
Climatic conditions: Humid temperate climate with mild winters.
Principal vegetation: Extensive reed-beds dominated by Phragmites communis; also
Miscanthus sacchaiflorus, Fimbristylis subbispicata, Typha orientalis, Scirpus yagara, Nelumbo
nucifera and Euryale ferox. Rice paddies in surrounding areas.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing.
Disturbances and threats: Excessive human disturbance.
Economic and social values: The lake supports an important fishery, and is an important source
of fresh water for surrounding areas.
Fauna: An important wintering area for migratory waterfowl, particularly ducks, geese and
shorebirds. The Red-crowned Crane Grus japonensis, Common Crane Grus grus and Great
Bustard Otis tarda have been reported in the area.
Special floral values: No information.
Criteria for inclusion: lb, 3b.
Source: Cui Zhixing and Lu Jianjian.
Wetland name: Shaobo Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 32°35'N, 1 19°25'E;
Location:15 km north of Yangzhou, Jiangsu Province.
Area: 24,000 ha.
Altitude: 5.7m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A large freshwater lake and associated marshes on the marshy alluvial plain
of the Yangtze Delta, between Gaoyou Hu (site 69) and the Chang Jiang (Yangtze River). The
lake receives overflow from Gaoyou Hu, and drains southeast through a wide channel into the
Chang Jiang. The maximum depth is 8.8m.
Climatic conditions: Humid temperate climate with mild winters.

Principal vegetation: Extensive reed-beds dominated by Phragmites communis; also
Miscanthus sacchaiflorus, Fimbristylis subbispicata, Typha orientalis, Scirpus yagara, Nelumbo
nucifera and Euryale ferox. Cultivated land in surrounding areas.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing; cultivation in surrounding areas.
Disturbances and threats: Excessive human disturbance.
Economic and social values: The lake supports an important fishery, and provides water for
irrigation in the surrounding areas.
Fauna: The lake has a particularly rich fish fauna, and is an important wintering area for
migratory waterfowl, especially ducks, geese and shorebirds. Cygnus cygnus, Grus grus and G.
japonensis have been reported at the lake, and Otis tarda is known to occur on the adjacent
cultivated plains.
Special floral values: No information.
Criteria for inclusion: lb, 3b.
Source: Cui Zhixing and Lu Jianjian.
Wetland name: Beima Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 33°18'N, 119027'E;
Location:40 km southeast of Qingjiang, Jiangsu Province
Area: 11,900 ha.
Altitude: 5m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A large freshwater lake and associated marshes northeast of Gaoyou Hu
(site 69); in a region of marshy alluvial plains with numerous river channels and canals. The lake
and marshes drain east through the Yancheng Marshes (site 66).
Climatic conditions: Humid temperate climate with mild winters.
Principal vegetation: Extensive reed-beds dominated by Phragmites communis.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing; cultivation in surrounding areas.
Disturbances and threats: Excessive human disturbance.
Economic and social values: The lake supports an important fishery, and is an important source
of fresh water for surrounding areas.
Fauna: The lake has a particularly rich fish fauna, and is an important wintering area for
migratory waterfowl, especially ducks (Anatidae).
Special floral values: No information.
Criteria for inclusion: 1b, 3b.
Source: Lu Jianjian.
Wetland name: Dazong Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 33°09'N, I l9°48'E;
Location: 90 km southeast of Qingjiang, Jiangsu Province.
Area: 2,800 ha.
Altitude: 3-5m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A freshwater lake and associated marshes on the marshy alluvial plains
northeast of Gaoyou Hu (site 69). The lake drains northeast through the Yancheng Marshes (site
66).

Climatic conditions: Humid temperate climate with mild winters.
Principal vegetation: Reed-beds dominated by Phragmites communis.
Land tenure: State owned.
Conservation measures taken: A Scheduled No-Fishing Area, with restrictions on fishing for a
part of the year.
Land use: Pisciculture and fishing; intensive agriculture, particularly rice cultivation, in
surrounding areas.
Disturbances and threats: Excessive human disturbance.
Economic and social values: The lake supports an important fishery.
Fauna: The lake has a rich fish fauna, and is an important wintering area for ducks (Anatidae).
Special floral values: No information.
Criteria for inclusion: Ib, 3b.
Source: Lu Jianjian.
Wetland name: Chongming Island
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 3l°30'N, 121°45'E;
Location: in the mouth of Chang Jiang (Yangtze River), 40 km northeast of Shanghai, Shanghai
Municipality.
Area: 95,268 ha.
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 02, 06, 08, 10 & 15.
Description of site: Extensive coastal fresh to brackish marshes, tidal creeks and intertidal
mudflats around the eastern third of Chongming Island, a low-lying alluvial island 76 km long
and 15 km wide in the mouth of the Yangtze River. The island is steadily increasing in size with
rapid accretion from the silt laden waters of the Yangtze. At low water, the mudflats extend for
up to five km out to sea. Inundation is affected both by the flow of freshwater in the Yangtze and
the tides in the Donghai Sea. The island is surrounded by a sea-wall which is constantly being
extended to reclaim further land for agriculture. An extensive network of canals criss-crosses the
island, and there are many small areas of reed-beds and fish ponds inside the sea-wall.
Principal vegetation: Extensive brackish sedge marshes dominated by Scirpus mariqueter and
reed-beds of Phragmites communis.
Land tenure: State owned.
Conservation measures taken: None, other than a ban on hunting introduced in the early 1980s.
Land use: Fishing, harvesting of shrimps and shellfish, livestock grazing (chiefly water buffalo)
and, until recently, subsistence hunting of migratory waterfowl, particularly shorebirds, using a
traditional hunting technique employing clap-nets, decoys and whistles. A new law in the early
1980s has banned hunting and this has now all but stopped. Reclaimed land inside the sea-wall is
under intensive cultivation for rice, wheat, rape and vegetables.
Disturbances and threats: The accreting flats are constantly being reclaimed for agriculture and
this prevents the natural succession from brackish tidal marshes to permanent freshwater lagoons
and marshes. There is a considerable amount of disturbance throughout the marshes and mudflats
from fisherfolk harvesting shrimps and shellfish.
Economic and social values: The mudflats support an important inshore fishery for fish,
crustaceans and shellfish.
Fauna: An extremely important staging area for a wide variety of migratory shorebirds,
particularly during the spring migration. Up to 10,000 individuals are reported to occur at one
time, and 43 species have been recorded, the commoner species including Pluvialis dominica, P.
squatarola, Charadrius alexandrinus, C. mongolus, C. leschenaultii, Limosa lapponica,
Numenius minutus, N. phaeopus, N. madagascariensis, Tringa erythropus, T. totanus, T.
stagnatilis, T. nebularia, T. glareola, Xenus cinereus, Arenaria interpres, Calidris canutus, C.
tenuirostris, C. ruficollis, C. acuminata, C. alpina, C. ferruginea and Limicola falcinellus. There

have been a number of records of Tringa guttifer, Limnodromus semipalmatus and
Eurynorhynchus pygmeus, and the region is probably an important staging area for all three of
these rare species. Studies have shown that the shorebirds using the area increase their body
weight by 2-3% per day, demonstrating the importance of the mudflats for pre-migratory
fattening. Many other species of waterfowl, notably Ardeidae, Anatidae and Grus japonensis,
occur in winter and on migration, and several species breed (e.g. Gelochelidon nilotica and
Sterna albifrons). About 15 pairs of Saunders' Gulls Larus saundersi were present in the marshes
in late April 1987, and were showing signs of breeding behaviour. The reed-beds support a large
resident population of the local Chinese Parrotbill Paradoxornis heudei. The mudflats have an
extremely rich invertebrate fauna, with very high densities of small Crustacea, Lamellibranchia,
Gastropoda and Annulata.
Special floral values: None known.
Research and facilities: Several studies have been carried out on the migratory shorebirds by
biologists from East China Normal University, Shanghai Museum of Natural History and
Nanjing Institute of Forestry. There is a small shorebird banding station near Cheng Jian Zen, at
the southeastern tip of the island.
References: Cui (in prep); Cui et al. (1985); Karpowicz (1985); Qian et a!. (1988); Wang &
Qian (1987); Zhou (undated).
Criteria for inclusion: 123.
Source: Lu Jianjian, Duncan Parish and Derek A. Scott.
Wetland name: Chengxing and Hengsha Islands
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 31°23'N, 121°48'E;
Location: in the mouth of the Chang Jiang (Yangtze River), 30 km ENE of Shanghai, Shanghai
Municipality.
Area: 12,000 ha.
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 02, 03, 06 & 08.
Description of site: Three small low-lying islands including Chengxing (16 km by 4 km) and
Hengsha (10 km by 8 km), in the mouth of the Yangtze, between Chongming Island and the
Shanghai coast. All three islands are ringed by sea-walls. There are extensive intertidal mudflats
and brackish marshes outside the sea-walls, while the interiors of the islands are under intensive
cultivation.
Principal vegetation: Phragmites australis and Scirpus mariqueter communities on the coast;
rice and wheat cultivation and orange groves in the interior of the islands.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Most of the dry land on the islands is cultivated.
Disturbances and threats: Enclosure of tidal marshes and mudflats for agriculture. Economic
and social values: No information.
Fauna: An important breeding, staging and wintering area for a wide variety of waterfowl. Some
115 species of waterfowl have been recorded in this area and at the nearby Donghai (site 75) and
Wusi (site 76) wetlands, including 15 species of herons and egrets (chiefly summer visitors),
Ciconia (ciconia) boyciana and Platalea leucorodia (winter visitors), two species of swans, five
species of geese and 20 species of ducks (chiefly winter visitors), and three species of cranes
(winter visitors). The mudflats at and near the mouth of the Yangtze are particularly important as
a staging area for migratory shorebirds, especially in spring. Fifty-four species have been
recorded including most of east Asia's rare or local species, e.g. Charadrius placidus, C. veredus,
Numenjus minutus, N. madagascariensis, Tringa guttifer, Gallinago solitaria, Limnodromus
semipalmatus, Calidris tenuirostris and Eurynorhynchus pygmeus. Five species of gulls winter in
the area, including the rare Larus saundersi.

Special floral values: None known.
Criteria for inclusion: lb, 2a, 3b.
Source: Lu Jianjian.
Wetland name: Donghai Coast
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 30°54'N, 121°54'E;
Location: 50 km southeast of Shanghai, Shanghai Municipality.
Area: c.1,800 ha.
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 06 & 08.
Description of site: A coastal strip of tidal brackish marshes and intertidal mudflats along the
southern shore of the mouth of the Chang Jiang (Yangtze River), extending for about 20 km from
the region of Nanhui in the north to the region of Nicheng in the south. The marshes are bounded
on the landward side by a sea-wall, which in places encloses a narrow belt of freshwater marshes
and small fishponds. The coastline is accreting at a rapid rate; the sea-walls are constantly being
extended and new land reclaimed for agriculture.
Principal vegetation: Outside the sea-wall, there is a 300-SOOm wide belt of marshes
dominated by Phragmites australis, with a 200-400m wide belt of sedge marshes dominated by
Scirpus mariqueter beyond that. There are some small freshwater marshes with P. australis
inside the sea-wall.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Cutting of reeds for paper-making, harvesting of Scirpus for cattle fodder, and fishing
for finfish, eels and shrimps. Adjacent areas are cultivated for cotton, wheat and barley.
Disturbances and threats: There is considerable disturbance from human activities in general, and
there are reports of overfishing and illegal hunting. Land reclamation activities are keeping pace
with coastal accretion, and prevent the natural succession from brackish tidal marshes to
permanent freshwater marshes and lagoons.
Economic and social values: In view of its proximity to one of China's largest cities, the site has
excellent potential for conservation education and nature-oriented recreation. The mudflats
support a very rich invertebrate fauna which in turn supports an important fishery.
Fauna: An important staging area for many species of migratory shorebirds, particularly during
the spring migration. The reed-beds support a large resident population of the local Chinese
Parrotbill Paradoxornis heudei.
Special floral values: None known.
Research and facilities: Biologists from Shanghai Museum of Natural History and East China
Normal University have carried out some studies on the migratory shorebirds.
References: Cui et al. (1985); Qian et al. (1988).
Criteria for inclusion: 1b, 3b.
Source: Lu Jianjian and Cui Zhixing.
Wetland name: Wusi Coast
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 30°51'N, 121°35'E;
Location:on the north shore of Hangzhou Bay, 50 km south of Shanghai, Shanghai Municipality.
Area: 1,550 ha.
Altitude: O-5m.
Biogeographical Province: 2.15.5.
Wetland type: 06 & 08.

Description of site: A coastal strip of tidal brackish marshes and accreting intertidal mudflats
south of the mouth of the Chang Jiang (Yangtze River), extending for about 30 km from the
Fengxian region to Jingshanwei, on the north shore of Hangzhou Bay. The marshes are bounded
on the landward side by a sea-wall, which in places encloses a narrow belt of freshwater marshes
and fish ponds. The coastline is accreting at a rapid rate, and is constantly being reclaimed for
agricultural land.
Principal vegetation: Marshes dominated by Phragmites australis and Scirpus mariqueter.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Harvesting of Phragmites and Scirpus, and fishing for finfish, eels and shrimps; some
aquaculture inside the sea-wall. Orchards, plantations and intensive cultivation for cotton, wheat
and barley in adjacent areas.
Possible changes in land use: The area has potential for industrial development.
Disturbances and threats: There is considerable disturbance from human activities in general,
and there are reports of overfishing and illegal hunting. Land reclamation activities are keeping
pace with coastal accretion, and prevent the natural succession from brackish tidal marshes to
permanent freshwater marshes and lagoons.
Economic and social values: The mudflats support a very rich invertebrate fauna which in turn
supports an important fishery.
Fauna: An important staging area for many species of migratory shorebirds, particularly during
the spring migration. A brief visit to one small part of the area in late April 1987 revealed 27
species of shorebirds including Numenius minutus (100), Limnodromus semipalmatus (15) and
Calidris tenuirostris (150). The local Chinese Parrotbill Paradoxornis heudei occurs in the
reed-beds, and at least seven Megalurus pryeri, including several birds in full song, were
observed in April 1988 (P. Kennerley, pers. comm.).
Special floral values: None known.
Research and facilities: Biologists from Shanghai Museum of Natural History and East China
Normal University have carried out some studies of the migratory shorebirds.
References: Cui et al. (1985); Qian et al. (1988).
Criteria for inclusion: lb, 2a, 3b.
Source: Lu Jianjian, Cui Zhixing and Derek A. Scott.
Wetland name: Dianshan Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 31°06'N, 120°56'E;
Location: 45 km WSW of Shanghai, Shanghai Municipality.
Area: 6,600 ha.
Altitude: 3m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A large freshwater lake and associated marshes in the delta of the Chang
Jiang (Yangtze River), in a region of numerous small lakes and marshes. The site is almost
contiguous with the extensive marshes of Tai Hu in neighbouring Jiangsu Province.
Principal vegetation: Vallisneria gigantea and Phragmites australis communities.
Land tenure: State owned.
Conservation measures taken: A Water Protection Area. Land use: Fishing; intensive
cultivation in the surrounding plains.
Disturbances and threats: Excessive human disturbance and development of recreation
facilities.
Economic and social values: The lake provides a source of drinking water for the inhabitants of
Shanghai City, and supports an important fishery. In the mid-1970s, the harvest was estimated at
151 kg of fish per ha per year and 450 kg of snails and other edible molluscs per ha per year.

Fauna: An important lake for the fishes Neosalanx taihuensis and Lateolabrax japonicus, and an
important wintering area for migratory Anatidae.
Special floral values: None known.
Research and facilities: Some studies have been carried out on fisheries production in the lake.
References: Tapiador et al. (1977).
Criteria for inclusion: 1b, 3b.
Source: Lu Jianjian.
Wetland name: Yangcheng Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 31°25'N, l2045'E;
Location: 65 km WNW of Shanghai, Jiangsu Province.
Area: 11,300 ha.
Altitude: 3m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A large freshwater lake with several much smaller lakes nearby and
extensive freshwater marshes; on the intensively cultivated alluvial plains between Tai Hu (site
81) and the Chang Jiang (Yangtze River). The lake and marshes drain northeast into the estuary
of the Chang Jiang.
Climatic conditions: Humid temperate climate with mild winters.
Principal vegetation: Beds of Potamogeton, Myriophyllum, Trapa and Euryale spp; extensive
reed-beds of Phragmites communis; sedge marshes with Scirpus spp. Rice paddies in
surrounding areas.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing; cultivation of rice and other crops in surrounding areas. Disturbances and
threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Lu Jianjian.
Wetland name: Cheng Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 3l°l3'N, l20°49'E;
Location:20 km southeast of Suzhou, Jiangsu Province.
Area: 4,500 ha.
Altitude: 3m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A freshwater lake and associated marshes in a region of many small lakes on
the marshy alluvial plains east of Tai Hu (site 81).
Climatic conditions: Humid temperate climate with mild winters.
Principal vegetation: Reed-beds dominated by Phragmites communis.
Land tenure: State owned.
Conservation measures taken: A Scheduled No-Fishing Area with restrictions on fishing for a
part of the year.
Land use: Pisciculture and fishing; intensive agriculture, particularly rice cultivation, in
surrounding areas.
Disturbances and threats: Excessive human disturbance.

Economic and social values: The lake supports an important fishery.
Fauna: The lake has a rich fish fauna, and is an important wintering area for ducks (Anatidae).
Special floral values: No information.
Criteria for inclusion: 1b. 3b.
Source: Lu Jianjian.
Wetland name: Tao Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 31°00'N, 120°45'E;
Location:40 km south of Suzhou, Jiangsu Province.
Area: 9,000 ha.
Altitude: 3-5m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A freshwater lake and associated marshes in a region of many small lakes
and water courses on the marshy alluvial plains southeast of Tai Hu (site 81).
Climatic conditions: Humid temperate climate with mild winters.
Principal vegetation: Reed-beds dominated by Phragmites communis.
Land tenure: State owned.
Conservation measures taken: A Scheduled No-Fishing Area with restrictions on fishing for a
part of the year.
Land use: Fishing; intensive agriculture, particularly cultivation of rice, and aquaculture in
surrounding areas.
Disturbances and threats: Excessive human disturbance.
Economic and social values: The lake supports an important fishery.
Fauna: The lake has a particularly rich fish fauna (60 species recorded), and is an important
wintering area for ducks (Anatidae).
Special floral values: No information.
Criteria for inclusion: 1b, 3b.
Source: Lu Jianjian.
Wetland name: Tai Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 30°53'-31°33'N, 119°52'-120°36'E;
Location: 10 km west of Suzhou and about 90 km west of Shanghai, Jiangsu Province.
Area: 242,500 ha.
Altitude: 3.14m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A very large, highly eutrophic, freshwater lake with a shoreline of 393 km,
several large islands and extensive fringing marshes. The average depth of the lake is three
metres, and the pH is 8.3. Tai Hu was originally part of a shallow sea; encroachment by sand
bars in the Chang Jiang (Yangtze River) and along the coast enclosed it to form the present day
lake, with water flowing into the Chang Jiang through 42 outlets. The lake is fed by numerous
rivers and streams rising in hills to the southwest. Extensive reclamation for rice paddies during
the early part of this century sharply reduced the capacity of the lake and resulted in frequent
severe flooding of the surrounding areas. Since 1949, some 1 8 reservoirs and 300 hydraulic
structures have been installed in the watershed to regulate run-off to Tai Hu. Outlets to the Chang
Jiang have been improved by dredging, embankment, installation of sluice gates and pumping,
and numerous pumping stations have been constructed to supply water to farm land and fish
ponds. As a result, water levels in the lake have been stabilized to plus or minus one metre.

Climatic conditions: Humid temperate climate with mild winters. The mean annual temperature
is ITC; frosts can occur in January, and the temperature occasionally reaches 38°C in summer.
Principal vegetation: Some 66 species of aquatic plants have been recorded. The common
submergent and floating aquatics include species of Potamogeton, Myriophyllum, Ottelia,
Nymphoides, Trapa and Euryale. The dominant emergents are Phragmites communis and
Scirpus spp. There are orange groves and tea plantations on islands in the lake, and intensive
cultivation, mainly for rice, on the surrounding plains.
Land tenure: State owned.
Conservation measures taken: Shallow, marshy and swampy areas needed for the natural
reproduction of several species of fishes have been set aside as reserves and cannot be fished.
Management of the fishery involves a combination of stocking, protection of natural spawning
sites, creation of supplementary spawning sites, regulation of fishing seasons and gear, and
enclosure of suitable bays for conversion to intensive fish culture.
Land use: Fishing, particularly for prawns and eels, aquaculture (with eight species of carp), and
the harvesting of aquatic plants; agriculture (mainly rice) and forestry in surrounding areas.
Disturbances and threats: Excessive human disturbance, industrial pollution, particularly from
the city of Wuxi, and over-fishing.
Economic and social values: The lake supports a very important fishery; productivity in the
early 1970s was estimated at 52 kg of fish per ha per year. The Tai Hu region is one of the most
productive areas in China, and has a long history of cultivation. There are now some 100,000 ha
of polders on the alluvial plains around the lake.
Fauna: The lake supports a very rich fish fauna; 101 species have been recorded
including Anguilla japonica, Cyprinus carpio, Carassius auratus, Mylopharyngodon piceus,
Ctenopharyngodon idella, Elopichthys bambusa, Hypophthalmichthys molitrix, Aristichthys
nobilis, Megalobrama amblycephala, Parabramis pekinensis, Pseudoperilampus lighti,
Misgurnus anguillicaudatus and Tilapia sp.
The lake is an important wintering area for waterfowl. Twenty-three species of Anatidae have
been recorded, including Aix galericulata.
Special floral values: No information.
Research and facilities: A considerable amount of research has been conducted on the fishery
by the Freshwater Fisheries Research Centre, the Chinese Academy of Fisheries Sciences, and
the Asia and Pacific Regional Research and Training Centre for Integrated Fish Farming.
References: Stoutjesdijk (1982); Tapiador et al. (1977).
Criteria for inclusion: lb, le, 3b.
Source: Cui Zhixing, Lu Jianjian and Nigel McCarter.
Wetland name: Ge Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 31035'N, 1 19°50'E;
Location: 45 km west of Wuxi, Jiangsu Province.
Area: 18,700 ha.
Altitude: 5m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A large freshwater lake and associated marshes on the low-lying plains
northwest of Tai Hu (site 81), a region of intensively cultivated alluvial plains with numerous
water courses, canals and small lakes.
Climatic conditions: Humid temperate climate with mild winters.
Principal vegetation: Extensive reed-beds dominated by Phragmites communis.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing; rice-growing and aquaculture in surrounding areas.
Disturbances and threats: Excessive human disturbance.

Economic and social values: The lake supports an important fishery, and provides water for
irrigation in surrounding areas.
Fauna: An important wintering area for migratory waterfowl, particularly ducks (Anatidae).
Special floral values: No information.
Criteria for inclusion: 1b, 3b.
Source: Lu Jianjian.
Wetland name: Gucheng Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 31°18'N, 118°55'E;
Location: 85 km south of Nanjing, Jiangsu Province.
Area: 24,300 ha.
Altitude: 15m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A large freshwater lake and associated marshes on the marshy alluvial plains
south of Shijiu Hu (site 84). The lake is fed by numerous water courses, and drains northwest
through the Shuiyang River into the Chang Jiang (Yangtze River).
Climatic conditions: Humid temperate climate with mild winters.
Principal vegetation: The lake vegetation includes Zizania caduciflora, Euryale ferox and Trapa
sp; there are extensive reed-beds dominated by Phragmites communis and sedge marshes with
Scirpus spp around the lake, and agricultural fields in surrounding areas.
Land tenure: State owned.
Conservation measures taken: None.
Land use: More than half of the marshes surrounding the lake have been reclaimed for
agriculture.
Disturbances and threats: Excessive human disturbance, and continuing drainage and
reclamation of the marshes for agriculture.
Economic and social values: The lake supports an important fishery, and is an important source
of fresh water for surrounding areas.
Fauna: The lake has a particularly rich fish fauna (60 species recorded), and is an important
wintering area for migratory waterfowl, especially ducks (Anatidae). The endangered Chinese
Alligator Alligator sinensis still occurs in the region and may occur in the lake.
Special floral values: No information.
Criteria for inclusion: lb, 3b.
Source: Lu Jianjian.
Wetland name: Shijiu Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 31°22'-3l°25'N, 1l8°46'-l18°49'E;
Location: in eastern Dangtu County, 55 km south of Nanjing, on the border of Jiangsu and
Anhui Provinces.
Area: 21,400-34,000 ha.
Altitude: l0m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A large freshwater lake, 22 km long and up to 14 km wide, and associated
marshes on the low-lying alluvial plains south of the Chang Jiang (Yangtze River). The lake is
fed by the Shuiyang and Qingyi rivers and channels from the Chang Jiang; it drains west back
into the Chang Jiang. The average depth of the lake varies from 1.7 to 2.4m (maximum 6-8m),
the level fluctuating in accordance with the level in the Chang Jiang. The water level rises in
April with spring flooding, remains high throughout the summer, and decreases in autumn to

reach its lowest in November. The surface area of the lake varies from a minimum of 21,400 ha
in the dry season to a maximum of 34,000 ha in the wet.
Climatic conditions: Humid temperate climate with mild winters.
Principal vegetation: Extensive beds of Zizania caduciflora, Euryale ferox, Trapa bicornis, T.
quadrispinosa and T. maximowiczii; reed-beds of Phragmites australis (communis); and sedge
marshes with species of Scirpus and Carex. Other common aquatic plants include Nelumbo
nucifera, Potamogeton malainus, P. crispus, Myriophyllum spicatum, Hydrilla verticil/ata and
Vallisneria spiralis. Surrounding areas are almost entirely under cultivation for rice, wheat and
cotton.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing, hunting, collection of aquatic vegetation for food, and livestock grazing on
the shores of the lake; cultivation of rice, wheat and other crops in surrounding areas.
Disturbances and threats: Parts of the lake have been reclaimed for agriculture, and drainage of
marshes along the lower Chang Jiang has resulted in a lowering of the water level in the lake and
further loss of wetland habitat. Over-fishing has resulted in a reduction in fish populations, and
hunting, particularly from boats at night, causes excessive disturbance. There is some pollution
from pesticide run-off from adjacent agricultural land, and poisons have been used to kill wild
ducks.
Economic and social values: The lake supports a significant fishery.
Fauna: A very important breeding, staging and wintering area for a wide variety of waterfowl.
Some 61 species have been recorded. Breeding species include Tachybaptus ruficollis,
Ixobrychus sinensis, I. eurhythmus, I. cinnamomeus, I. flavicollis, Ardeola bacchus, Egretta
garzetta, E. intermedia, Nettapus coromandelianus, Anas poecilorhyncha, five species of
Rallidae including Gallicrex cinerea, Hydrophasianus chirurgus and Rostratula benghalensis.
Large numbers of shorebirds occur during the spring and autumn migration seasons, particularly
Charadrius dubius, Tringa nebularia, T. glareola, Gallinago stenura, G. megala and Glareola
maldivarum. Other species recorded in smaller numbers include Recurvirostra avosetta, Limosa
limosa, Numenius minutus, and the terns Chlidonias leucoptera and Sterna albifrons.
The lake is particularly important for its very large wintering populations of waterfowl. The large
concentrations of ducks are dominated by Anas crecca, A. platyrhynchos, A. poecilorhyncha and
A. acuta, and include smaller numbers of Tadorna ferruginea, T. tadorna, Aix galericulata, Anas
falcata, A. formosa, A. clypeata, Aythya fuligula and Mergus merganser. Other regular winter
visitors include Botaurus stellaris, Egretta alba, Ardea cinerea, Ciconia (ciconia) boyciana
(70-80), Grus grus, Fulica atra, Vanellus vanellus, Charadrius dubius, Tringa erythropus,
Gallinago gallinago, Larus ridibundus and L. argentatus. Between four and 12 Red-crowned
Cranes Grus japonensis have wintered at the lake since about 1975, and some 60-80 Great
Bustards Otis tarda spend the winter in the adjacent wheat fields.
The endangered Chinese Alligator Alligator sinensis still occurs in the region, and may occur at
the lake.
The rich fish fauna includes Cyprinus carpio, Carassius auratus, Ctenopharyngodon idella,
Mylopharyngodon piceus, Squaliobarbus curriculus, Hemiculter leucisculus, Parabramis
pekinensis, Erythroculter ilishaeformis, Plagiognat hops microlepis, Hypophthalmichthys
molitrix, Aristichthys nobilis, Parasilurus asotus, Pseudobagrus fulvidraco, Siniperca chuatsi,
Ophiocephalus argus, Coilia ectenes and Protosalanx hyalocranius.
Special floral values: None known.
Research and facilities: A study of the waterfowl of Shijiu Lake has been carried out by Wang
Qishan and colleagues from Anhui University.
References: Karpowicz (1985); Wang et al. (1984).
Criteria for inclusion: lb, 2a, 2b, 3a.
Source: Lu Jianjian and Wang Qishan.
Wetland name: Nushan Hu

Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 32°57'N, 118°04'E;
Location: 65 km east of Bangbu, Anhui Province.
Area.. 8,090 ha.
Altitude: 13m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A freshwater lake and associated marshes in a rice-growing area on the
south bank of the Huai He, a tributary of the Chang Jiang (Yangtze River). The lake is fed by the
Chi He which rises in low hills to the south
Principal vegetation: A wide variety of aquatic plants including Phragmites coinmunis,
Miscanthus sacchariflorus and Zizania caduciflora.
Land tenure: State owned.
Conservation measures taken: A Waterfowl Protection Area.
Land use: Fishing; rice cultivation in surrounding areas.
Disturbances and threats: Excessive human disturbance and water pollution.
Economic and social values: The lake supports an important fishery.
Fauna: The lake has a rich fish fauna (69 species recorded), and is an important wintering area
for migratory waterfowl.
Special floral values: No information.
Criteria for inclusion: 1b, 3b.
Source: Lu Jianjian.
Wetland name: Gaotang Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 32°40'N, 117'10'E;
Location: 15 km east of Huainan, Anhui Province.
Area: 13,300 ha.
Altitude: 17m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A large freshwater lake and associated marshes in a region of cultivated
plains. The lake is fed by local run-off, and overflows north into the Huai He, a tributary of the
Chang Jiang (Yangtze River). Principal vegetation: A wide variety of aquatic plants including
Potamogeton maackianus, Myriophyllum spicatum and Trapa natans.
Land tenure: State owned.
Conservation measures taken: A Scheduled No-Fishing Area from April to June.
Land use: Fishing; agriculture in surrounding areas.
Disturbances and threats: Excessive human disturbance.
Economic and social values: The lake supports an important fishery.
Fauna: The lake has a rich fish fauna (40 species recorded), and is an important wintering area
for migratory waterfowl.
Special floral values: No information.
Criteria for inclusion: lb, 3b.
Source: Lu Jianjian.
Wetland name: Wabu Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 3213'-32°23'N, I 16°53'E;
Location: 20 km southwest of Huainan, Anhui Province.
Area: 10,670 ha.
Altitude: 17m.

Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A large freshwater lake and associated marshes, over 35 km long but only
two to four km wide, in a region of cultivated plains. The lake is fed by a river rising in the Dabie
Shan mountains to the southwest, and overflows into the Huai He, a tributary of the Chang Jiang
(Yangtze River).
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: Part of the wetland is a Waterfowl Protection Area.
Land use: Fishing; agriculture in surrounding areas.
Disturbances and threats: Excessive human disturbance.
Economic and social values: The lake supports an important fishery.
Fauna: The lake has a rich fish fauna, and is an important wintering area for migratory
waterfowl.
Special floral values: No information.
Criteria for inclusion: 1b, 3b.
Source: Lu Jianjian.
Wetland name: Nanyi Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 31°06'N, 1 18°56'E;
Location: 60 km ESE of Wuhu, Anhui Province.
Area: 17,100 ha.
Altitude: 25m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A large freshwater lake and associated marshes on the southern edge of the
Chang Jiang (Yangtze River) plain; fed by streams rising in hills to the south. The lake's outlet
stream flows east through a broad valley into Tai Hu in Jiangsu Province.
Principal vegetation: Many species of aquatic plants including Trapa maximowiczii,
Nymphoides qeitatum and Potamogeton malainus.
Land tenure: State owned.
Conservation measures taken: A Scheduled No-Fishing Area for part of the year.
Land use: Fishing.
Disturbances and threats: Excessive human disturbance.
Economic and social values: The lake supports an important fishery.
Fauna: The lake has a rich fish fauna (62 species recorded), and is an important wintering area
for migratory waterfowl. The endangered Chinese Alligator Alligator sinensis still occurs in the
region.
Special floral values: No information.
Criteria for inclusion: lb. 2a, 3b.
Source: Lu Jianjian.
Wetland name: Chinese Alligator Nature Reserve
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 30°50'-31°00'N, 118°20'-119°25'E;
Location:in the counties of Guangde, Langxi, Xuancheng, Jingxian and Nanling, 60 km
southeast of Wuhu, southern Anhui Province.
Area: Area of wetlands unknown; Nature Reserve 43,000 ha.
Altitude: 20-l00m.
Biogeographical Province: 2.15.5.
Wetland type: 11, 13, 15 & 17.

Description of site: A variety of wetland habitats in the Chinese Alligator Nature Reserve
(43,000 ha) in the counties of Guangde, Langxi, Xuancheng, Jingxian and Nanling. The wetlands
include a number of rivers, streams and riverine marshes, ponds and swampy areas in agricultural
communes, and small reservoirs in low hills.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: Alligator habitat is protected in the Chinese Alligator Nature
Reserve (43,000 ha), established in 1982. The Chinese Alligator is listed as a "First Class
Endangered Species" in China, and is fully protected by law. A captive-breeding programme has
been set up at the Xiadu Alligator Farm in Xuancheng County, under the auspices of the
Prefectural Forestry Bureau. The Farm held some 130-140 animals in 1982.
Land use: Intensive agriculture.
Disturbances and threats: The rivers and streams are heavily polluted and silted, and loss of
natural wetland habitat continues with the expanding human population. Despite the legal
protection, there is still considerable direct persecution of Alligators.
Economic and social values: No information.
Fauna: The region is the last stronghold of the critically endangered Chinese Alligator Alligator
sinensis. The total wild population of this species was thought not to exceed 2,000 individuals in
1984. Sixty-three alligators were found in the Xuancheng area during a survey in 1981.
Special floral values: None known.
Research and facilities: Several studies have been carried out on the Chinese Alligator
population.
References: Groombridge (1982); Wanatabe & Huang (1984).
Criteria for inclusion: 2a.
Source: See references.
Wetland name: Cao Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 3l°25'-31°43'N, 117°16'-117°51'E;
Location:20 km southeast of Hefei, Anhui Province.
Area: 76,000 ha.
Altitude: 10m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site:A large freshwater lake and associated marshes on the Chang Jiang
(Yangtze River) plain, in a region of intensively cultivated alluvial plains with isolated hill
ranges. The lake receives water from the Hanobu He and several smaller rivers rising in the
Dabie Shan mountains to the west, and drains east into the Chang Jiang. Climatic conditions:
Humid temperate climate with mild winters. Principal vegetation:Six aquatic plant communities
have been described, dominated respectively by Potamogeton crispus, P. malainus, Hydrilla
verticillata, Nymphoides peltatum, Phragmites communis and Miscanthus sacchariflorus.
Land tenure: State owned.
Conservation measures taken: A Scheduled No-Fishing Area.
Land use: Fishing; agriculture in surrounding areas.
Disturbances and threats: Excessive human disturbance.
Economic and social values: The lake supports an important fishery. Fauna: The lake has a very
rich fish fauna (94 species recorded), and supports a wide variety of waterfowl. Breeding species
include Tachybaptus ruficollis, Ardeola bacchus, Egretta garzetta, Ardea cinerea, Amaurornis
phoenicurus, Gallicrex cinerea, Vanellus cinereus, Charadrius dubius and C. alexandrinus.
Winter visitors include Egretta alba, Tadorna ferruginea, Anas crecca, A. formosa, A.
platyrhynchos, Vanellus vanellus, Tringa erythropus, T. ochropus, T. glareola, Gallinago
gallinago and Larus ridibundus. Anser fabalis, A. cygnoides, Anas querquedula and a wide
variety of shorebirds occur on passage.

Special floral values: No information.
Criteria for inclusion: lb, 3b.
Source: Lu Jianjian.
Wetland name: Huangpo Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 31°14'N, 1l7°27'E;
Location:40 km northwest of Tongling, Anhui Province.
Area: 2,333 ha.
Altitude: 10m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site:A large freshwater lake and associated marshes on the Chang Jiang
(Yangtze River) plain; fed by streams rising in hills to the south and west. The lake drains north
through a channel into Cao Hu (site 90), and thence into the Chang Jiang.
Principal vegetation: Many species of aquatic plants including Vallisneria spiralis and
Phragmites communis.
Land tenure: State owned.
Conservation measures taken: A Scheduled No-Fishing Area for part of the year.
Land use: Fishing.
Disturbances and threats: No information.
Economic and social values: The lake supports an important fishery.
Fauna:The lake has a rich fish fauna (55 species recorded), and is an important wintering area
for migratory waterfowl.
Special floral values: No information.
Criteria for inclusion: Ib, 3b.
Source: Lu Jianjian.
Wetland name: Hualiangting Reservoir
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 30°30'N, 116°12'E;
Location: in the Dabie Shan mountains, 85 km west of Anqing, Anhui Province.
Area: 187,000 ha.
Altitude: 98m.
Biogeographical Province: 2.15.5.
Wetland type: 17 & 18.
Description of site: A large, recently constructed water storage reservoir with relatively little
aquatic vegetation, and surrounding seasonally flooded land; in the foothills of the Dabie Shan
on the northern edge of the Chang Jiang (Yangtze River) valley.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: The reservoir provides an important source of water for
surrounding areas.
Fauna: The reservoir has a rich fish fauna (36 species recorded), and is an important wintering
site for migratory waterfowl.
Special floral values: None known.
Criteria for inclusion: 3b.
Source: Lu Jianjian.

Wetland name: Shengjin Hu and the Lower Yangtze Lakes
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 29°52'-30055'N, 115°45'-ll7°26'E;
Location: along the lower-middle reaches of the Chang Jiang (Yangtze River) from extreme
eastern Hubei Province to the region of Anqing, Anhui Province.
Area: Over 150,000 ha of lakes and marshes.
Altitude: 9-32rn.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A chain of large and small freshwater lakes with interconnecting channels,
and extensive marshes and swamps, mainly along the north bank of the Chang Jiang (Yangtze
River) and draining into it. The lakes and the river lie in a broad valley, some 60 km wide,
between the Dabie Shan mountains to the northwest and the mountain ranges of southern Anhui
to the southeast. There are about 40 lakes of over 250 ha in extent. Shengjin Hu, one of the best
known lakes and probably the most important for waterfowl, is described separately as site 93a.
The other principal lakes are as follows:
1.Shitang Hu: 30°48'N, 11 7°23'E; 2,333 ha. A freshwater lake and associated marshes set
amidst low hills on the north bank of the Chang Jiang, 45 km northeast of Anqing, Anhui
Province.
2.Caizi Hu: 30°49'N, 117°05'E; 16,600 ha. A freshwater lake and extensive associated marshes
on the plains to the north of the Chang Jiang, 30 km north of Anqing, Anhui Province. The lake
drains southeast through a low hill range into the Chang Jiang.
3.Pokang Hu: 30°37'N, 117°07'E; 3,670 ha. A freshwater lake and associated marshes on the
north bank of the Chang Jiang, 10 km northeast of Anqing, Anhui Province. The lake overflows
south into the Chang Jiang some five km away.
4.Wuchang Hu: 30°l7'N, I l6°42'E; 7,200 ha. A freshwater lake and associated marshes on the
north bank of the Chang Jiang, 40 km southwest of Anqing, Anhui Province.
The lake overflows through a channel into the Chang Jiang five km away to the southeast.
5.Po Hu: 30°lO'N, I 16°28'E; 23,300 ha. A large freshwater lake and associated marshes
on the north bank of the Chang Jiang, 65 km southwest of Anqing, Anhui Province. This is the
easternmost and lowest of three interconnected lakes (Long Hu, Huangda Hu and Po Hu). The
lake drains east through a wide channel into the Chang Jiang.
6.Huangda Hu: 30°OO'N, I 16°35'E; 26,700 ha. A large freshwater lake and associated
marshes on the north bank of the Chang Jiang, 80 km southwest of Anqing, Anhui Province. The
lake receives overflow from Long Hu to the west, and drains into Po Hu to the northeast.
7.Long Hu: 29°51'-30°05'N, 115°59'-116°17'E; 35,700 ha. A large freshwater lake and
associated marshes on the north bank of the Chang Jiang, 100 km southwest of Anqing, Anhui
Province. The lake is connected by a wide channel to Huangda Hu and Po Hu to the east, and
overflows via these lakes into the Chang Jiang.
8.Longgan Hu: 29°58'N, 1l5°48'E; 8,700 ha. A shallow freshwater lake with extensive
swamps and marshes on the north bank of the Chang Jiang in Huangmei County, 25 km ENE of
Huangshi, Hubei Province; the westernmost of the lower Yangtze lakes. The lake drains east
through a channel into Long Hu in Anhui Province.
Climatic conditions:Subtropical monsoonal climate with dry winters and a rainy season from
April to June.
Principal vegetation:Most of the lakes support a rich growth of aquatic plants such as
Potamogeton malainus, P. crispus, Limnanthemum nymphoides, Hydrillaverticillata, Vallisneria
spiralis, Zizania caduciflora, Z. latifolia, Trapa natans, Nelumbo nucifera and
Myriophyllum
spicatum. There are extensive reed-beds dominated by Phragmites communis at Long Hu.
Surrounding areas are almost entirely under cultivation.
Land tenure:The wetlands are state owned; some of the adjacent areas are under collective
ownership.

Conservation measures taken:Shitang Hu, Caizi Hu, Pokang Hu, Po Hu, Huangda HIu and
Long Hu are Scheduled No-Fishing Areas for a part of the year (generally from April to June),
and Huangda Hu is also a Waterfowl Protection Area. Wuchang Hu and Longgan Hu are
unprotected.
Land use: Fishing and hunting; agriculture in surrounding areas.
Disturbances and threats:Excessive human disturbance is reported to be a problem at most of
the lakes, and drainage of marshes for agricultural land is occurring in many areas. Some 38%
of the marshes at Long Hu have been reclaimed for agriculture since 1949, and 7,300 ha of the
marshes at Wuchang Hu have already been converted into agricultural land.
Economic and social values: The lakes support important fisheries.
Fauna:All the lakes are rich in fishes; 58 species have been recorded in Huangda Hu, 52
species in Shitang Hu and Pokang Hu, 46 species in Po Hu, and 42 species in Wuchang Hu. The
region is known to be a very important wintering area for migratory waterfowl, but no details are
available except for Shengjin Hu (site 93a).
Special floral values: No information.
Criteria for inclusion: 123.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Shengjin Hu
Country: PEOPLE'S REPUBLIC OF CHINA
Coordinates: 30°l6'-30°26'N, ll6°58'-l17°ll'E;
Location: largely in Dongzhi County, 10 km south of Anqing, Anhui Province.
Area: 13,300 ha.
Altitude: 11 m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A large, shallow, freshwater lake with a shoreline of 165 km, and associated
marshes, on the south bank of the Chang Jiang (Yangtze River). The lake is connected by a
channel to the Chang Jiang, and its level follows that of the river. It also receives run-off from a
hill range to the south. The bed of the lake is 80% silt. Spring flooding in the Chang Jiang raises
the water level in the lake to a maximum of almost three metres in summer; as the water level
falls during autumn and early winter, extensive swampy areas, grassy flats and mudflats are
exposed and the depth decreases to about 80 cm.
Climatic conditions: Subtropical monsoonal climate with dry winters and a rainy season from
April to June.
Principal vegetation: Fifty-five species of aquatic and semi-aquatic vascular plants have been
recorded, the dominant species being Euryale ferox, Ceratophyllum demersum, Trapa
maximowizii, Nymphoides peltatum, Potamogeton malainus, Vallisneria spiralis, Phalaris
arundinacea, Carex unisexualis, C. cinerascens and Polygonum lapathifolium.
Land tenure: State owned.
Conservation measures taken: Protected in the Shengjin Lake Nature Reserve (13,300 ha),
established in 1987 under the auspices of the People's Government of Anhui Province.
Conservation measures proposed: The Government of Anhui Province has approved the
establishment of a Management Station and Waterbird Conservation Area of 30,000 ha around
the lake, and construction of facilities has already commenced. Proposals for management
include restrictions on grazing and the cutting of aquatic vegetation, restrictions on fishing
techniques, a complete ban on hunting, and prevention of contamination from industrial
effluents. A publicity campaign and programme of conservation education is being developed to
convince the local people of the need to conserve the lake and its wildlife.
Land use: There are 13 towns and 46 villages with a total population of about 80,000 in the area.
Most of the villagers are dependent on cultivation of cotton and rice on the plains around the
lake, but one village depends on fishing and duck hunting. There is also some grazing of
domestic livestock on the lake shore.

Disturbances and threats: Some 6,600 ha of the lake and its marshes have been drained for
agriculture since 1958, and this destruction of habitat continues. The construction of sluices on
the channel connecting the lake with the Chang Jiang has interrupted fish migrations and this,
coupled with overfishing and the use of illegal fishing techniques, has resulted in a great
reduction in the fish populations. The excessive use of sodium pentachlorophenol in the control
of Schistosoma japonicum has, in the past, caused the death of many aquatic organisms and
disturbed the ecological balance in the lake. The use of this pesticide has now been stopped, and
the situation is improving. Wildfowl hunting has occurred on a scale likely to have had a serious
effect the populations. In the period 1976 to 1982 inclusive, some 245 hunters killed a total of
128,912 waterfowl including 100,277 ducks, 1,491 geese, 27,073 coots and 71 cranes. On a
single day in December 1979, one team of hunters killed 1,500 ducks including 18 of the rare
Anas formosa. Finally, human activities such as fishing, hunting, cultivation of the lake shore and
the grazing of livestock cause considerable disturbance to the larger waterfowl.
Economic and social values: The lake supports a very important fishery; output reached a peak
of 3,000 metric tonnes per annum in the mid-1950s, before the construction of sluices on the
channel connecting the lake with the Chang Jiang. The lake provides excellent opportunities for
scientific research and nature tourism, and the latter could provide a source of income to replace
that lost with the ban on market hunting.
Fauna: The lake has a very rich fish fauna; 61 species have been recorded including Cyprinus
carpio, Carassius auratus, Siniperca chuatsi, Culter erythropterus, Eliopichthys bambusa,
Ophiocephalus argus, Parasilurus asotus, Acanthorhodeus taenianalis, Pseudobagrus
fulvidraco, Mylopharyngodon piceus, Ctenopharyngodon idella, Squaliabarbus curriculus,
Hypophthalmichthys molitrix and Hemiculter bleekeri.
At least 18 species of molluscs occur, including Cipangopaludina chinensis, Bellamya quadrata,
Radix auricularia, Limnoperna lacustris, Hyriopsis cumingii, Anodenta woodiana, Cristaria
plicata and Corbicula fluminea. Shengjin Lake is particularly important as a wintering area for
migratory waterfowl, which congregate in the shallow swampy areas of the lake created as the
water level falls in autumn. The wintering birds include Egretta garzetta, E. alba, Ardea cinerea,
Ciconia nigra, C. (ciconia) boyciana (100-200), Platalea leucorodia (200-250), Cygnus
columbianus, Anser fabalis, A. cygnoides, Anas falcata, A. formosa, A. acuta (abundant) and
Fulica atra (abundant). Four species of cranes occur: Grus grus as a rare visitor, and G.
monacha, G. vipio and G. leucogeranus as regular winter visitors. The lake supports the largest
known wintering population of G. monacha in China; usually about 200 individuals overwinter,
but 360 were present in January 1987. Only some 20-30 G. vipio occur in winter, but up to 500
have been observed during the spring migration. A small wintering population of Grus
leucogeranus has recently been discovered at the lake (e.g. 15 in December 1986), and up to 40
have been observed during the spring migration. Waterfowl recorded during a census in
mid-January 1988 included:
15 Tachybaptus ruficollis
100 Egretta garzetta
560 Ardea cinerea
7 Ciconia nigra
228 C. (c.) boyciana
250 Platalea leucorodia
40 Anser cygnoides
570 A. fabalis
275 Grus monacha
and 8,400 ducks of ten species (mainly Anas crecca, A. platyrhynchos, A. poecilorhyncha and A.
acuta), and 1,500 shorebirds of six species. Many other species of waterfowl, particularly
shorebirds, occur during the spring and autumn migration seasons, and in all, a total of 50 species
have been recorded. In addition, about 100 Great Bustards Otis tarda winter on the plains around
the lake. The endangered Chinese Alligator Alligator sinensis still occurs in the region, and may
occur in the lake.
Special floral values: No information.

Research and facilities: Detailed studies of the lake and its wildlife have been carried out by
biologists from Anhui University, the Forestry Bureau of Anqing District and the Forestry
Department of Anhui Province.
References: Wang (1987 & 1988); Wang & Hu (1986 & 1987).
Criteria for inclusion: 123.
Source: China Wildlife Conservation Association, He Chuan-Yin, Lu Jianjian and Wang Qishan.
Wetland name: Wang Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 29°52'N, ll5°20'E;
Location:in Yiangxin County, 45 km southeast of Huangshi, Hubei Province.
Area: 22,000 ha.
Altitude: 32m.
Biogeographical Province: 2.15.5.
Wetland type: 14 & 15.
Description of site: A complex of freshwater lakes, ponds, marshes and swamps in a hilly region
to the south of the Chang Jiang (Yangtze River), almost completely surrounded by hills. The
lakes are fed by rivers rising in the hills to the south and west, and drain east through a channel
into the Chang Jiang a few kilometers away.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing.
Disturbances and threats: Excessive human disturbance.
Economic and social values: The lake supports an important fishery.
Fauna: An important wintering area for migratory waterfowl.
Special floral values: No information.
Criteria for inclusion: 1b, 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Dazhi Hu (Dayie Hu)
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 30°06'N, 115°06'E;
Location: in Dayie and Yangxin Counties, 10 km southeast of Huangshi, Hubei Province.
Area: 4,735 ha.
Altitude: 28m.
Biogeographical Province: 2.15.5.
Wetland type: 14
Description of site: A freshwater lake and associated marshes on the south bank of the Chang
Jiang (Yangtze River), almost completely surrounded by hills. The lake is fed by run-off from
the surrounding hills, and drains east into the nearby Chang Jiang.
Climatic conditions: Subtropical monsoonal climate.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing and hunting.
Disturbances and threats: Excessive human disturbance.
Economic and social values: The lake supports an important fishery.
Fauna: An important wintering area for migratory waterfowl.
Special floral values: No information.
Criteria for inclusion: 1b, 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.

Wetland name: The Wuhan Lakes
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 29°38'-30°54'N, 113°15'-114°55'E;
Location: along the middle reaches of the Chang Jiang (Yangtze River) near the city of Wuhan,
Hubei Province.
Area: c.200,000 ha of lakes, ponds and marshes.
Altitude: 23-25m.
Biogeographical Province: 2.15.5.
Wetland type: 13, 14 & 15.
Description of site: A vast complex of freshwater lakes, marshes and swamps along the north
and south banks of the Chang Jiang in the region of Wuhan, from Hong Hu in the west
downstream for over 250 km. The wetlands south of the Chang Jiang receive run-off from the
Mufu Shan hills to the south; those to the north receive water from several rivers, including the
Han Shui, which rise in the mountains of northwestern Hubei and southern Henan. There are
about 80 lakes of over 250 ha in extent and innumerable smaller lakes and ponds with a network
of interconnecting channels. The largest and westernmost of the lakes, Hong Hu, is described
separately below (site 96a). The other main lakes are as follows:
1.
Pui Hu (Pai Hu): 30°18'N, 113°15'E; 3,260 ha; a complex of small lakes, ponds and
marshes on the plains to the north of the Chang Jiang, 110 km WSW of Wuhan.
2.
Shancha Hu: 30°42'N, 113°42'E; 15,000 ha; a complex of small lakes, ponds and marshes
on the plains to the north of the Chang Jiang in Hanchuan and Tianmen Counties, 60 km west of
Wuhan.
3.
Chen Hu: 30°30'N, 1 14°05'E; 6,550 ha; a large lake and marshes between the Chang Jiang
and the Han Shui rivers near their confluence, Hanyang County, 15 km west of Wuhan.
4.
Wu Hu: 30°45'N, 1 14°30'E; 1,370 ha; a small lake and associated marshes on the north
bank of the Chang Jiang in Huangpo and Xinzhou Counties, 35 km northeast of Wuhan.
5.
Zhangdu Hu: 30°40'N, 114°42'E; 12,000 ha; a large lake and marshes on the north bank of
the Chang Jiang in Xinzhou County, 35 km east of Wuhan.
6.
Dong Hu: 30°32'N, 1 l4°23'E; 8,000 ha; a group of interconnected lakes on the south bank
of the Chang Jiang, five km east of Wuhan.
7.
Tangxun Hu: 30°25'N, 1 l4°20'E; 3,666 ha; a group of small interconnected lakes and
marshes on the south bank of the Chang Jiang in Wuchang County, 24 km south of Wuhan.
8.
Liangzi Hu: 30°14'N, 114°30'E; 33,400 ha; a very large lake and marshes on the plains to
the south of the Chang Jiang in Wuchang and Echeng Counties, 35 km southeast of Wuhan.
9.
Lu Hu: 30°13'N, ll4°l2'E; 4,533 ha; a large lake on the south bank of the Chang Jiang in
Wuchang County, 34 km SSW of Wuhan.
10.Futou Hu: 30°00'N, 1 14°14'E; 12,000 ha; a large lake on the plains southeast of the Chang
Jiang in Wuchang and Weining Counties, 55 km south of Wuhan.
11.Xiliang Hu: 29°56'N, 1 14°04'E; 10,700 ha; a large lake on the south bank of the Chang Jiang
in Jiayu County, 70 km SSW of Wuhan.
12. Huang Gai Hu: 29°43'N, 113°33'E; 7,000 ha; a large lake on the south bank of the Chang
Jiang in Poxi County, 120 km southwest of Wuhan.
Climatic conditions: Subtropical monsoonal climate with an average annual rainfall of 1,120
mm, a mean annual temperature of 16.5°C and a mean relative humidity of 79% (at Wuhan).
Principal vegetation: A wide variety of aquatic plants has been recorded at Hong Hu (see site
96a), but no information is available for the other lakes.
Land tenure: A mixture of state and collective ownership.
Conservation measures taken: None.
Land use: Intensive fishing in most lakes, and waterfowl hunting in some areas. Surrounding
areas are under intensive cultivation and there is a considerable amount of industrial
development around Wuhan and near Liangzi Hu.
Disturbances and threats: Excessive human disturbance at most wetlands.

Economic and social values: The lake system supports an extremely important fishery;
productivity at two small lakes near Wuhan City was estimated at 278 and 740 kg of fish per ha
per year, respectively, in the early 1970s. The lakes are important natural water storage reservoirs
and serve a valuable function in flood control. Some of the lakes, notably Hong Hu and Liangzi
Hu, provide many opportunities for outdoor recreation, and there is great potential for scientific
research throughout the system.
Fauna: The larger lakes and adjacent Yangtze River are important for the endangered Baiji or
Chinese River Dolphin Lipotes vexillifer and the Black Finless Porpoise Neophocaena
phocaenoides (asieaorientalis). Chen et al. (1980) recorded about 20 L. vexillifer and 70 N.
phocaenoides in the middle reaches of the Yangtze between Wuhan and Chenglingji. During late
spring and early summer, L. vexillifer is more or less congregated in the region of Hong Hu,
while N. phocaenoides tends to stay downstream from Hong Hu.
The lake system is known to be an extremely important wintering area for a wide variety of
migratory waterfowl, notably Ciconia (ciconia) boyciana and Anatidae, but details are available
only for Chen Hu and Hong Hu. Over 1,800 waterfowl were recorded at Chen Hu in mid-January
1988, including:
100 Tachybaptus ruficollis
50 Egretta alba
100 Ardea cinerea
35 Platalea leucorodia
200 Anser albifrons
100 A. erythropus
600 dabbling ducks (Anas spp)
100 Aythya baeri
34 Mergus albellus
100 M. merganser
100 Fulica atra
100 Larus ridibundus
and 230 shorebirds of five species. Other waterfowl recorded at Chen Hu in recent years have
included up to 13 Pelecanus crispus, nine Ciconia nigra, 357 C. (c.) boyciana (in December
1982) and 52 Cygnus cygnus.
Special floral values: No information.
Research and facilities: A considerable amount of research has been carried out on the fisheries,
and some studies have been made on the Chinese River Dolphin and Black Finless Porpoise.
References: Chen et al. (1980); Tapiador et al. (1977); Zhou (1986).
Criteria for inclusion: 123.
Source: China Wildlife Conservation Association, Li De-wu and Lu Jianjian.
Wetland name: Hong Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates:29°50'N, 113°20'E;
Location:in Hong Hu County, 110 km southwest of Wuhan, Hubei Province.
Area: 44,500 ha.
Altitude: 25m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A group of large freshwater lakes and associated marshes and swamps on
the north bank of the Chang Jiang (Yangtze River), including Hong Hu (40,200 ha), Da Sha Hu
(3,330 ha) and Da Tong Hu (893 ha). The lakes receive water from numerous channels running
across the surrounding alluvial plains, and drain into the Chang Jiang.
Climatic conditions: Subtropical monsoonal climate.
Principal vegetation: A wide variety of aquatic plants has been recorded, the dominant species
including Trapa incisa, Azolla imbricata, Potamogeton sp and Zizania caduciflora,

Land tenure: The wetlands are state owned; surrounding areas are under collective ownership.
Conservation measures taken: None.
Land use: Fishing, hunting and the harvesting of aquatic vegetation. Intensive cultivation on the
surrounding plains.
Disturbances and threats: Excessive human disturbance.
Economic and social values: The lake is an important natural water storage reservoir, and
supports a major fishery. It is a popular area for outdoor recreation, and provides excellent
opportunities for scientific research.
Fauna: A very important wintering area for migratory waterfowl; 39 species have been recorded
including three species of Ciconiidae, two species of Cygnus, four species of Anser and 22
species of ducks. The total population of wintering waterfowl is estimated to be about 50,000
birds. The lake and adjacent stretch of the Yangtze River are very important for the endangered
Baiji or Chinese River Dolphin Lipotes vexillifer, particularly during late spring and early
summer.
Special floral values: None known.
References: Chen et al. (1980).
Criteria for inclusion: 1b, 2a, 2b, 3a.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Bailou Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 31°00'N, 112°02'E;
Location:in Jiangling County, 70 km NNW of Shashi, Hubei Province. Area: 1,200 ha.
Altitude: 150m.
Biogeographical Province: 2.15.5.
Wetland type: 14 & 15.
Description of site: A complex of small freshwater lakes, ponds, marshes and swamps on the
northwestern edge of the central Hubei plains, north of the Chang Jiang (Yangtze River). The
lakes are fed by streams rising in the Ting Shan hills to the northwest, and drain south into the
Chang Jiang.
Climatic conditions: Subtropical monsoonal climate.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: China Wildlife Conservation Association.
Wetland name: Chang Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 30°25'N, 1 12°26'E;
Location: in Jiangling and Qianjiang Counties, 15 km northeast of Shashi, Hubei Province.
Area: 12,700 ha.
Altitude: 37m.
Biogeographical Province: 2.15.5.
Wetland type: 14.
Description of site: A large freshwater lake and associated swamps and marshes on the north
bank of the Chang Jiang (Yangtze River), in a rice-growing region with numerous small lakes.

The lake receives water from numerous rivers and streams rising in hill ranges to the north, and
drains into the Chang Jiang.
Climatic conditions: Subtropical monsoonal climate.
Principal vegetation: No information.
Land tenure: The wetland is state owned; surrounding areas are under collective ownership.
Conservation measures taken: None.
Land use: Fishing and hunting.
Disturbances and threats: Excessive human disturbance.
Economic and social values: The lake supports an important fishery, and is popular for outdoor
recreation.
Fauna: An important wintering area for migratory waterfowl.
Special floral values: No information.
Criteria for inclusion: 1b, 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Hujiang
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 29°54'N, l12°24'E;
Location:40 km SSE of Shashi, Hubei Province.
Area: 36,000 ha.
Altitude: 32m.
Biogeographical Province: 2.15.5.
Wetland type: 13, 15, 17 & 19.
Description of site: A flood diversion area of low-lying marshy plains on the north bank of the
Chang Jiang (Yangtze River), almost completely surrounded by levees. In a region of numerous
river channels, riverine marshes, oxbow lakes and areas of rice paddies. The wetland is fed by
overflow from the Chang Jiang.
Climatic conditions: Subtropical monsoonal climate.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Flood control.
Disturbances and threats: No information.
Economic and social values: An important area for flood control.
Fauna: An important wintering area for migratory waterfowl. The critically endangered Chinese
River Dolphin or Baiji Lipotes vexillifer still occurs in the Chang Jiang in this region.
Special floral values: None known.
References: Wang Peilie (1984); Perrin (1985).
Criteria for inclusion: 3b.
Source: Lu Jianjian.

Wetland name: The Dongting Lakes
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 28038'
-29°45'
N, ll1040'
-l13°l0'
E;
Location:on the south bank of the Chang Jiang (Yangtze River), extending southwest from
Yueyang almost to Changde in the west and Yiyang in the south, Hunan Province.
Area: 500,000 ha of wetlands; c.375,000 ha of large lakes.
Altitude: 30-35m.
Biogeographical Province: 2.15.5.
Wetland type: 11, 13, 14, 15, 18 & 19.
Description of site: A vast complex of large, shallow, freshwater lakes, numerous small lakes,
extensive freshwater marshes and swamps, and wet grassy plains with a network of
interconnecting river channels, streams and canals, on the plains south of the middle reaches of the
Chang Jiang (Yangtze River). The system is fed by flooding from the Chang Jiang via numerous
channels entering from the northwest, and by four other large rivers, the Xiang Jiang, Zhi Shui,
Yuan Jiang and Li Shui, which rise in hill ranges to the south and west. The system drains
northeast into the Chang Jiang through a broad channel at Yueyang. The depth
of the larger lakes ranges from about 5m to 20m, and the pH values from 6.8 to 8.6. Water levels
rise and fall with the level in the Chang Jiang, and annual fluctuations are great (up to 17.8m in
East Dongting Lake). The main lakes are as follows:
- East Dongting Hu: 29°20'
N, 1 12°55'
E; 132,800 ha.
- Datong Hu: 29°12'
N, I 12°30'
E; 19,600 ha.
- Hengling Hu: 28°50'
N, 1 12°42'
E; 40,000 ha.
- Wanzi Hu: 28°50'
N, 1 12°30'
E; 36,000 ha.
- Banbian Hu: 28°50'
N, I 12°12'
E; 42,000 ha.
- Nan Hu: 28°50'
N, 1 12°OO'
E; 92,000 ha.
- Qili Hu: 29°25'
N, 1 1 1°55'
E; 9,400 ha.
Climatic conditions: Subtropical monsoonal climate with cool winters and hot summers; the
annual rainfall is 1,200-1,500 mm and the mean annual temperature 17.0°C.
Principal vegetation: The lakes support an abundant growth of submergent, floating and emergent
aquatic vegetation; 131 species of aquatic plants have been recorded at East Dongting Lake,
representing 40 families and 75 genera. Common submergent plants include Vallisneria spiralis,
Hydrilla verticillata, Ceratophyllum demersum and Potamogeton malainus; floating plants include
Nelumbo nucifera, Euryale ferox and Lemna minor; emergents include Typha orientalis, T.
angustifolia and Miscanthus sacchariflorus. The extensive wet meadows are dominated by Carex
brevicuspis and Phalaris arundinacea. The wetlands are surrounded by rice paddies and other
cultivated fields. Land tenure: The wetlands and surrounding areas are state owned.
Conservation measures taken: East Dongting Lake and the surrounding marshes were
designated as a Nature Reserve by the Municipal Government in December 1984. This reserve, the
East Dongting Hu Nature Reserve (132,800 ha), includes about one third of the wetlands. It is
administered by the County Forestry Department. A management organization has been
established, and there is some control of hunting throughout the region.
Conservation measures proposed: There is a proposal to establish another nature reserve in the
area.

Land use: Fishing, harvesting of reeds and grazing of domestic livestock throughout the wetlands,
and outdoor recreation at some of the lakes; agriculture, particularly rice-growing, and forestry in
surrounding areas.
Disturbances and threats: Parts of the wetland are being drained and reclaimed for agricultural
land, and there is some water pollution, particularly from paper mills and other industries in
Yueyang city. Overgrazing by domestic livestock, excessive fishing and illegal hunting are also
reported to be problems.
Economic and social values: The lakes support an extremely important fishery; the wetlands act
as a vast natural water storage reservoir and thus serve a very valuable function in flood control;
they provide many opportunities for outdoor recreation and scientific research, and the rich aquatic
vegetation supports large numbers of domestic livestock.
Fauna: The wetlands are an extremely important wintering area for migratory birds, particularly
herons, egrets, storks, ducks, geese, cranes and gulls. About 120 species have been recorded
including Pelecanus crispus, Ciconia nigra, C. (ciconia) boyciana, Aix galericulata, Aythya baeri
and four species of cranes Grus grus, G. monacha, G. vipio and G. leucogeranus. The endangered
Scaled Merganser Mergus squamatus has been recorded as a winter visitor in the Nature Reserve,
and the Great Bustard Otis tarda is a regular winter visitor to the adjacent plains. Over 27,000
waterfowl were recorded in East Dongting Hu Nature Reserve during a census in mid-January
1988; these included 1,450 herons and egrets of ninespecies (mainly Bubulcus ibis, Egretta
garzetta and E. intermedia) and:
340 Tachybaptus ruficollis
17 Podiceps cristatus
30 P. nigricollis
two Pelecanus crispus
72 Ciconia (ciconia) boyciana
78 Platalea leucorodia
12 Cygnus columbianus
10,000 Anser fabalis
10,000 A. anser
180 Tadorna ferruginea
30 Aythya baeri
300 other ducks of 11 species
78 Grus grus
36 G. monacha
24 G. vipio
12 G. leucogeranus
560 Fulica atra
140 shorebirds of 11 species
2,600 Larus ichthyaetus
150 L. ridibundus
860 L. argentatus
The critically endangered Chinese River Dolphin or Baiji Lipotes vexillifer occurs in East
Dongting Lake and in the adjacent Chang Jiang, along with the commoner Black Finless Porpoise
Neophocaena phocaenoides (asieaorientalis). Other mammals include the Siberian Weasel
Mustela sibirica and the Chinese Water Deer Hydropotes inermis.

About 200 species of fishes have been recorded including Acipenser sinensis, Coilia ectenes,
Cyprinus carpio, Carassius auratus, Xenocypris argentra, Elopichthys bambusa, Megalobrama sp
and Leiocassis sp; over 20 species are of commercial importance. Protected species include the
Chinese Sturgeon Psephurus gladius and Salangidae. Reptiles include the freshwater turtle
Geoclemys reevesii .
Over 40 species of Mollusca have been recorded in the reserve.
Special floral values: No information.
Research and facilities: Studies on the ecology of the wetlands, the wintering cranes and other
large waterbirds were initiated in 1985 by biologists from the Hunan Department of Forestry.
Criteria for inclusion: 123.
Source: China Wildlife Conservation Association, Hunan Wildlife Conservation Association, Gui
Mao-jie, Lu Jianjian and Shong Fa-zhong.
Wetland name: Zixi Reservoir
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 28°l0'
N, 111 °00'
E;
Location:100 km southwest of Changde, Hunan Province.
Area: 72,000 ha.
Altitude:104m.
Biogeographical Province: 2.15.5.
Wetland type: 17.
Description of site: A large water storage reservoir and associated marshes on the Zhi Shui River,
in wooded hills to the south of the Dongting Hu basin. The reservoir is long and very narrow, and
has a deeply indented shoreline; it is fed by many small rivers and streams rising in the
surrounding hills, and drains east through the Zhi Shui into the Dongting lake system.
Climatic conditions: Humid subtropical climate.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing and the harvesting of reeds.
Disturbances and threats: No information.
Economic and social values: The reservoir supports an important fishery.
Fauna: An important wintering area for migratory waterfowl, particularly Ardeidae, Ciconiidae,
Anatidae and shorebirds.
Special floral values: None known.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Ouyanghai Reservoir
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 25°51'
N, 1 12°42'
E;
Location: 35 km WNW of Binzhou (Chenzhou), Hunan Province.
Area: 12,800 ha.
Altitude: 181m.

Biogeographical Province: 2.1.2.
Wetland type: 17.
Description of site: A water storage reservoir and associated marshes in wooded hills, fed by
several small rivers rising in hills to the west and south. The reservoir drains north into the Xiang
Jiang and thence into the Dongting lake system.
Climatic conditions: Humid subtropical climate.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing and the harvesting of reeds.
Disturbances and threats: No information.
Economic and social values: The reservoir supports an important fishery.
Fauna: An important wintering area for migratory waterfowl,particularly Ardeidae, Ciconiidae,
Anatidae and shorebirds.
Special floral values: None known.
Criteria for inclusion: lb. 3b.
Source: Lu Jianjian.
Wetland name: Poyang Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 28°22'
-29°50'
N, l15°47'
-1l6°45'
E;
Location:50 km northeast of Nanchang, Jiangxi Province.
Area: 464,664 ha.
Altitude: 12-21m.
Biogeographical Province: 2.15.5.
Wetland type: 11, 14 & 18.
Description of site: A large freshwater lake with surrounding marshes and wet grassland, fed by
five major rivers, the Gan, Wu, Xing, Rao and Xiu, entering the lake at its southern end. At
maximum water levels, the lake is some 170 km long and 90 km wide at its widest point. As the
river levels rise and fall with the changing seasons, so does the level of the lake. At the height of
the wet season, from April to July, the surface of the lake can reach 21 m.a.s.l. and cover an area of
approximately 4,000 sq.km. During the dry season, the water level falls by as much as 1 3 meters;
the lake fragments into many smaller lakes and ponds, and extensive mudflats, sand bars and wet
grasslands emerge. By mid-winter, the flooded area within the Nature Reserve has fragmented into
nine main lakes, including Taiza Hu, Dahu Chi and Bang Hu (the three largest), and Sha Hu,
Zhong Hu Chi, Chang Hu Chi and Zhu Shi Hu. By late winter, when water levels are at their
lowest, the lakes are only some 20-80 cm deep, and there may be as little as 50,000 ha of open
water. The pH values range from 7.0 to 7.6. Two of the shallow lakes, Dahu Chi and Sha Hu, are
artificially drained in winter so that the fish can be caught.
Climatic conditions: Subtropical climate. The annual rainfall varies from 1,400 to 1,900 mm, with
40-60% falling in the rainy season from April to June. There is a dry season from October to
March. The mean annual temperature is 17°C, the maximum recorded in summer 40°C, the
January mean 5°C, and the minimum -12°C. There are 210-220 frost-free days per year in the
northern part of the lake and 260-270 in the south.

Principal vegetation: Some 36 species of aquatic vascular plants have been recorded from the
lake. The dominant aquatics are Vallisneria spiralis, Potamogeton malainus, bryophytes, green
algae and blue-green algae, and there are only small areas of reed-beds (Phragmites sp). The upper
portions of the lake beds that are inundated only briefly during the wet season support a rich
growth of grasses. The lake lies in a region of subtropical deciduous broad-leaved and evergreen
forest, although most of the surrounding areas are now under cultivation or covered with grassland,
pine plantations (Cunninghamia sp) and secondary scrub.
Land tenure: The lake is state owned. Surrounding areas are under state and collective ownership.
Conservation measures taken: The Poyang Hu Nature Reserve (22,400 ha) was established in
1982, and is administered by the Jiangxi Provincial Forestry Department. Hunting and the drainage
of wetlands for agricultural land have been prohibited in the reserve, and steps have been taken to
control pollution and over-exploitation of natural resources in the region.
Conservation measures proposed: There is an urgent need to provide training for reserve staff in
techniques of ecological and ornithological research, and also to increase educational activities.
Because of the very large human population within the reserve, any future management proposals
must work towards the co-existence of people and wildlife. Recent proposals by the Ministry of
Forestry, IUCN and the International Crane Foundation call for the creation of an Education
Centre at Poyang Hu, the provision of a Mobile Education Unit, and the development of a public
awareness campaign to obtain the support of the local people. It is understood that a South China
Crane Research Centre and Wetland Education Centre will soon be established by the local
government. Hunting laws need better enforcement outside the reserve, and the protection of other
parts of the wetland is desirable to prevent overcrowding of birds and increased risk of disease in
the reserve. In future, the manipulation of water levels may provide an important tool for
improving habitats for waterfowl, especially in late winter.
Apparently large numbers of Great Bustards Otis tarda and Bewick'
s Swans Cygnus columbianus
and small numbers of Red-crowned Cranes Grus japonensis occur in the southern and eastern
portions of the lake, outside the reserve. More thorough surveys of the entire ecosystem should be
made, and plans advanced to protect critical habitats outside the reserve where land reclamation
and hunting continue.
Land use: There are about 60 villages in the reserve, with a total population of 20,000. The main
land-use activities are fishing, grazing by water buffalo, cutting of grass and aquatic vegetation for
a variety of purposes, and small-scale cultivation of vegetable crops and rice. The two main rivers,
the Gan and the Xiu, are extensively used by shipping, mainly barges and riverboats. Since the
discovery of large numbers of wintering cranes, there has been a great increase in wildlife tourism
to the region, and this is now being actively encouraged with the building of tourist
accommodation in Wucheng. In the past, waterfowl hunting both for subsistence and for market
purposes occurred on a large scale. This has now been prohibited in the Nature Reserve, but
continues on a smaller scale in wetland habitat outside the reserve. The principal land-use activities
in surrounding areas are agriculture and forestry.
Disturbances and threats: Until recently, one of the most serious problems faced by the reserve
was that the waterfowl, including cranes, were shot by local people. However, this has decreased
rapidly as the reserve has become better established, and the ban on shooting seems to be having a
good effect. The widespread cutting of aquatic vegetation and burning of grassland drastically
reduces the amount of cover for nesting water birds. The construction of dykes to prevent seasonal
flooding, and the reclamation of the enclosed land for agriculture, continue to reduce the amount of
wetland habitat outside the reserve. Removal of water from the lake for irrigation causes some

problems to the ecosystem, and in the longer term, changes in the water flow of the source rivers
and particularly damming projects on the Chang Jiang (Yangtze River) could have a drastic impact
upon the lake.
Economic and social values: The lake constitutes an important natural reservoir of fresh water,
serves a valuable function in flood control, and supports a significant fishery. Finfish, freshwater
shrimps and molluscs are harvested for food, and there is a small freshwater pearl industry. The
reserve provides an ideal centre for scientific research on wetland ecosystems, has great value for
conservation education, and is rapidly becoming a centre for wildlife tourism.
Fauna: The rich planktonic fauna includes 92 species belonging to 21 families. Sixty-five species
of freshwater molluscs and 126 species of fishes have been recorded in the lake, the latter
including Mylopharyngodon piceus, Ctenopharyngodon idella, Hypophthalmichthys molitrix and
Aristichthys nobilis.
Over 150 species of birds have been recorded in the Nature Reserve, including 20 listed as
endangered in China. The lake is most famous for its large wintering populations of cranes,
especially Siberian White Cranes Grus leucogeranus. Some 1,350-1,450 were present in the
winters of 1984/85, 1985/1986 and 1986/87, and no less than 1,658 were counted in January 1988.
The maximum counts of other cranes in recent years have been 2,000 G. vipio (December 1986),
178 G. monacha (in the winter of 1985/86), and about 110 Grus grus. However, the lake is also an
extremely important wintering area for Anatidae. It is estimated that some 5,000 swans, 100,000
geese and 600,000 ducks occur in mid-winter. The great majority of the swans are Cygnus
columbianus (e.g. 3,450 in January 1988). The geese include well over 50,000 Anser cygnoides, at
least 15,000-20,000 A. albifrons and smaller numbers of A. fabalis, A. anser and A. erythropus. A
report of 14,000 A. erythropus in January 1988 is particularly interesting. Anas acuta is usually
much the most abundant of the ducks; there are very large numbers of A. crecca, A.
poecilorhyncha, A. platyrhynchos and A. querquedula, and large numbers of Tadorna ferruginea,
T. tadorna, Anas penelope, A. falcata, A. strepera, A. clypeata and Mergus merganser. Anas
formosa, Aythya fuligula and Mergus albellus occur in small numbers, and 200 Aythya baeri were
reported in January 1988. Other wintering waterfowl include Tachybaptus ruficollis, Pelecanus
crispus (up to 25 in recent years), Botaurus stellaris, Egretta alba, Ardea cinerea (several
hundred), Ciconia nigra (usually 5-10), C. (ciconia) boyciana (usually 100-200 but 758 in January
1988), and Platalea leucorodia (over 1,000 in 1987/88). There are many wintering shorebirds and
gulls including large numbers of Recurvirostra avosetta (3,400 in January 1988), Vanellus
vanellus (up to 8,000), Charadrius alexandrinus, Tringa erythro pus (several thousand), T.
nebularia, Gallinago stenura, G. gallinago, Calidris alpina (several thousand), Larus argentatus
and L. ridibundus (over 10,000). Sixteen Saunders'Gulls L. saundersi were present in January
1986. The grasslands, especially on Ling Gong Zhou island, provide wintering habitat for over 100
Great Bustards Otis tarda (e.g. 125 in January 1988) and small numbers of the very local Japanese
Marsh Warbler Megalurus pryeri (at least seven in one area in January 1986).
Fourty mammals have been recorded including the Black Finless Porpoise Neophocaena
phocaenoides (an occasional visitor), Chinese Water Deer Hydropotes inermis, Musk Deer
Moschus moschiferus and Sable Martes zibellina. Other vertebrates include the frog Rana
nigrornaculata and the turtle Geoclemys reevesii.
Special floral values: None known.
Research and facilities: An office, laboratory, museum and bird observation station have recently
been constructed at Wucheng in the centre of the reserve. The importance of the area for wintering
cranes was first discovered in the winter of 1980/81 by two ornithologists from the Institute of

Zoology in Beijing (Zhou & Ding, 1987). Preliminary studies of the fauna were begun in 1981,
and numerous surveys and censuses of the crane and stork populations have been carried out by
the reserve staff and biologists from the Jianxi Provincial Forestry Bureau, the Shanghai Museum
of Natural History, and the International Crane Foundation. WWF Hong Kong has supported an
avifaunal survey of the lake, and several other international teams have visited the reserve in recent
winters.
References: Cheng & Liu (1987); Cheng & Wang (1987); Chou & Cheng (1987); Harris (1986);
Karpowicz (1985); Kennerley (1987); Liu & Cheng (1987); Yan & Ding (1986); Zhou et al.
(1986); Zhou & Ding (1987).
Criteria for inclusion: 123.
Source: China Wildlife Conservation Association, Jiangxi Nature Reserves Administration,
George W. Archibald, Patrick Dugan, Jim Harris, Lu Jianjian and David S. Melville.
Wetland name: Zelin Reservoir
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 29°l7'
N, 1l 5°20'
E;
Location:80 km southwest of Joujiang, Jiangxi Province.
Area: 12,000 ha.
Altitude: 25m.
Biogeographical Province: 2.15.5.
Wetland type: 17.
Description of site: A water storage reservoir and associated marshes in the hills west of Poyang
Hu, fed by the Xiu Shui River and several small streams. The reservoir overflows via the Xiu Shui
into Poyang Hu.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: An important source of freshwater for surrounding areas.
Fauna: An important wintering area for migratory waterfowl.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.

Wetland name: Qingan Valley
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 28°52'
N, 11 5°20'
E;
Location: 60 km WNW of Nanchang, Jiangxi Province.
Area: 100 ha.
Altitude: 200-300m.

Biogeographical Province: 2.15.5.
Wetland type: 12.
Description of site: A small fast-flowing river and associated bogs in the foothills of the Jiuling
Shan, near Qingan village. The river rises in the Juiling Shan and flows east for 80 km into Poyang
Hu.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: Protected in a Nature Reserve established in 1980.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: A breeding area for the endangered Giant Salamander Megalobatrachus davidianus.
Special floral values: No information.
Criteria for inclusion: 2a.
Source: Lu Jianjian.
Wetland name: Jiangkou Reservoir
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 27°44'
N, 1 14°45'
E;
Location: 25 km east of Yichun, Jiangxi Province.
Area: 9,000 ha.
Altitude: 78m.
Biogeographical Province: 2.15.5.
Wetland type: 17.
Description of site: A water storage reservoir and associated marshes on a tributary of the Gan
River which flows into Poyang Hu.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: An important source of freshwater for surrounding areas.
Fauna: An important wintering area for migratory waterfowl.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Hongmen Reservoir
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 27°27'
N, I 16°47'
E;
Location: 75 km southeast of Fuzhou, Jiangxi Province.
Area: 8,200 ha.
Altitude: 80m.
Biogeographical Province: 2.15.5.

Wetland type: 17.
Description of site: A water storage reservoir and associated marshes in wooded hills southwest
of the Poyang basin. The reservoir is fed by streams from surrounding hills and drains northwest
into the Fu River and Poyang Hu.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: An important source of freshwater for surrounding areas.
Fauna: An important wintering area for migratory waterfowl.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Qiandao Hu
Country: PEOPLE’S REPUBLIC OF CHINA
E,.
Coordinates: 29°33'
N, 119000'
Location:70 km north of Quzhou, Zhejiang Province.
Area: 30,000 ha.
Altitude: 27m.
Biogeographical Province: 2.15.5.
Wetland type: 17.
Description of site: A large water storage reservoir and associated marshes in rugged hill country,
fed by many streams from the surrounding hills (peaks to 1,680m). The lake has a very indented
shoreline, with numerous inlets, bays and small islands.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: There is a power plant at the reservoir, and part of the area has been developed for
outdoor recreation.
Disturbances and threats: No information.
Economic and social values: An important source of freshwater for surrounding areas.
Fauna: An important wintering area for migratory waterfowl.
Special floral values: None known.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Hangzhou Bay
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 30°06'
-30°24'
N, l20°l5'
-l20°48'
E;
Location: east of Hangzhou City, Zhejiang Province.
Area: 62,500 ha.
Altitude: 0-5m.

Biogeographical Province: 2.15.5.
Wetland type: 01, 02, 06 & 08.
Description of site: The estuary of the Tuchin River, associated brackish marshes, and extensive
intertidal mudflats in the inner part of Hangzhou Bay; intensively cultivated plains to the north and
south.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important staging and wintering area for migratory ducks, shorebirds, gulls and terns.
The commonest migrants in autumn are Numenius phaeopus, Tringa nebularia and Calidris
alpina. Eight Nordmann'
s Greenshanks Tringa guttifer were observed in April 1987.
Special floral values: No information.
Research and facilities: Some shorebird surveys have been carried out.
Criteria for inclusion: 3b.
Source: China Wildlife Conservation Association.
Wetland name: Andong Marshes
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 30°20'
N, l21°20'
E;
Location: 60 km NNW of Ningbo, Zhejiang Province.
Area: 11,000 ha.
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 06 & 08.
Description of site: An area of coastal brackish marshes subject to tidal inundation and extensive
intertidal mudflats on the southern shore of Hangzhou Bay; cultivated plains inland.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Parts of the marshes have been reclaimed for agriculture.
Disturbances and threats: Continuing drainage and reclamation for agriculture.
Economic and social values: No information.
Fauna: An important staging and wintering area for migratory Anatidae and shorebirds.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Xiangshan Gang
WetlandID: 111
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 29°30'
N, 121°30'
E;

Location:45 km south of Ningbo, Zhejiang Province.
Area: 3,000 ha.
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 01, 02, 03, 04 & 06.
Description of site: A long narrow sea bay with several small estuaries, many small islands, and
extensive intertidal mudflats; in a region of rugged coastline with coastal hills and offshore islands.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important staging and wintering area for migratory Anatidae and shorebirds.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Sanmen Wan
WetlandID: 112
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 29°lO'
N, 121°35'
E;
Location:75 km south of Ningbo, Zhejiang Province.
Area: 3,600 ha.
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 01, 02, 03, 04 & 06.
Description of site: A complex of tidal estuaries around Sanmen Bay, with extensive intertidal
mudflats and numerous small islands; in a region of rugged coastal hills and numerous offshore
islands.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important staging and wintering area for migratory Anatidae and shorebirds.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Taizhou Wan
WetlandID: 113
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 28°30'
N, 121°34'
E;

Location:110 km ENE of Wenzhou, Zhejiang Province.
Area: 4,500 ha.
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 01, 02 & 06.
Description of site: The outer estuary of the Shujiang River, with associated tidal mudflats, and
extensive intertidal mudflats south along the shore of Taizhou Bay. Cultivated plains inland.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important staging and wintering area for migratory ducks and shorebirds.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Leging Wan
WetlandID: 114
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 28°20'
N, 121°10'
E;
Location:60 km ENE of Wenzhou, Zhejiang Province.
Area: 3,200 ha.
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 01, 02, 03 & 06.
Description of site: A shallow sea bay and tidal estuary with many small rocky islets and
extensive intertidal mudflats; in a region of rugged coastal hills and numerous offshore islands.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important staging and wintering area for migratory ducks and shorebirds.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Lingkun Island
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 27°58'
N, l20°54'
E;
Location: 30 km east of Wenzhou, Zhejiang Province.

Area: 1,599 ha.
Altitude: 0-5m.
Biogeographical Province: 2.15.5.
Wetland type: 06.
Description of site: A low-lying island at the mouth of the Qujiang River, with extensive fringing
intertidal mudflats.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Part of the interior of the island is under cultivation.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important staging and wintering area for migratory ducks and shorebirds.
Special floral values: None known.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Sandu Wan (Sandu Bay)
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 26°31'
-26°57'
N, 119°33'
-120°05'
E;
Location: in Ningde District, 70 km northeast of Fuzhou, Fujian Province.
Area: 45,100 ha.
Altitude: 0-6m.
Biogeographical Province: 2.1.2.
Wetland type: 01, 03, 06 & 07.
Description of site: A very large shallow sea bay with many inlets, several large hilly islands,
many rocky islets, mangrove swamps, extensive intertidal sand flats and mudflats, and a narrow
outlet to the sea. Salinities range from 27-33 p.p.t. and the average depth of water in the bay is
about five meters. The bay is in a region of rugged coastline with nearby hills rising to 730 meters.
Climatic conditions: Humid subtropical climate with an average annual rainfall of 1,300-1,600
mm and a mean annual temperature of 19°C.
Principal vegetation: Mangrove forest dominated by Kandelia candel; broad-leaved forest on the
surrounding hills.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: The bay contains the northermost stands of mangrove forest on the
mainland coast of China.
References: Lin & Wei (1981).
Criteria for inclusion: la.
Source: China Wildlife Conservation Association.

Wetland name: Luoyuan Wan (Luoyuan Bay)
WetlandID: 117
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 26°23'
N, 1 19°42'
E;
Location:in the Districts of Fuzhou and Ningde, 55 km northeast of Fuzhou, Fujian Province.
Area: 15,400 ha.
Altitude: 0-6m.
Biogeographical Province: 2.1.2.
Wetland type: 01, 03, 06 & 07.
Description of site: An area of tidal mangrove swamps and intertidal sand flats and mudflats in a
large, shallow, sea bay with several small rocky islets and a narrow outlet to the sea. The bay is
surrounded by hills rising to 730m, and the villages of Luoyuan and Mabi are situated on its
shores. Salinities range from 28-34 p.p.t. and the maximum depth of water is five meters.
Climatic conditions: Humid subtropical climate with an average annual rainfall of 1,300-1,600
mm and a mean annual temperature of 19°C.
Principal vegetation: Mangrove forest dominated by Kandelia candel; broad-leaved forest and
rice paddies in surrounding areas.
Land tenure: The wetland is state owned; surrounding areas are under collective ownership.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: One of the largest remaining stands of mangrove forest in Fujian Province,
near the northern limit of mangroves on the Chinese coast.
References: Lin & Wei (1981).
Criteria for Inclusion: 1b, 2b.
Source: China Wildlife Conservation Association.
Wetland name: Fuqing Bay
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 25°40'
N, 119°30'
E;
Location: 55 km SSE of Fuzhou, Fujian Province.
Area: 1,500 ha.
Altitude: Sea level.
Biogeographical Province: 4.6.1.
Wetland type: 01, 02, 06 & 07.
Description of site: An area of tidal mangrove swamps and intertidal mudflats in a small estuarine
system and shallow sea bay.
Climatic conditions: Humid subtropical climate with an average annual rainfall of about 1,300
mm and a mean annual temperature of 2 1°C.
Principal vegetation: Mangrove forest dominated by Kandelia candel.
Land tenure: State owned.
Conservation measures taken: None.

Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important staging and wintering area for migratory Anatidae and shorebirds.
Special floral values: One of the few remaining stands of mangrove forest in Fujian Province,
near the northern limit of mangroves on the Chinese coast.
References: Lin & Wei (1981).
Criteria for inclusion: 1b, 3b.
Source: Lu Jianjian.
Wetland name: Jin Jiang Estuary and Quanzhou Bay
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 24°52'
N, l18°41'
E;
Location: east of the city of Quanzhou, Fujian Province.
Area: 1,200 ha.
Altitude: 0-5m.
Biogeographical Province: 4.6.1.
Wetland type: 01, 02, 06, 07 & 08.
Description of site: The estuarine system of the un Jiang, Ju Long Jiang and Zhang Jiang rivers in
Quanzhou Bay, with some tidal mangroves swamps, brackish marshes and extensive intertidal
mudflats. Salinities range from 3.5 to 28.9 p.p.t., and the pH is 7.0. There are rocky headlands and
coral reefs on the outer coasts.
Climatic conditions: Humid subtropical climate with an annual rainfall of 1,036-1,642 mm and a
mean annual temperature of 20.8-21.3°C.
Principal vegetation: Mangrove forest with Kandelia candel, Acanthus ilicifolius, Aegiceras
corniculatum and Avicennia marina; also some reed-beds. Rice paddies and sugar-cane fields
inland.
Land tenure: The wetland is state owned; surrounding areas are under collective ownership.
Conservation measures taken: None.
Conservation measures proposed: There is a proposal to establish a Nature Reserve to protect
the mangroves.
Land use: Fishing, reed-cutting and outdoor recreation; agriculture (rice and sugar-cane), grazing
of domestic livestock and industrial development in adjacent areas.
Disturbances and threats: No information.
Economic and social values: The estuaries support an important fishery, and the mangroves
provide coastal protection from storms.
Fauna: A breeding area for Ardeidae (e.g. Bubulcus ibis and Egretta garzetta), and an important
staging and wintering area for migratory Anatidae and shorebirds.
Special floral values: One of the few remaining stands of mangroves in Fujian Province, near the
northern limit of mangroves on the Chinese coast.
Research and facilities: A considerable amount of research has been carried out on the
mangroves by Lin Peng and associates from Xiamen University.
References: Lin & Lin (1985); Lin & Wei (1981).
Criteria for inclusion: lb. 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.

Wetland name: Jiulong Jiang Kou (Jiulong Estuary)
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 24°23'
-24°30'
N, 1 17°50'
-118°02'
E;
Location: 20 km west of Xiamen City, Fujian Province.
Area: 6,000 ha.
Altitude: 0-3m.
Biogeographical Province: 4.6.1.
Wetland type: 02, 06, 07 & 08.
Description of site: The estuarine system of the Jiulong Jiang and one other small river, with
numerous channels and islands, brackish marshes, mangrove swamps and intertidal sand flats and
mudflats; in a densely populated area with many small towns and villages in the vicinity. Salinities
range from 3-30 p.p.t., and the water is up to four metres deep at high tide.
Climatic conditions: Humid subtropical climate with an average annual rainfall of 1,450 mm and
a mean annual temperature of 21.4°C.
Principal vegetation: Mangrove forests with six species: Bruguiera gymnorhiza, Kandelia candel,
Excoecaria agallocha, Acanthus ilicifolius, Aegiceras corniculatum and Avicennia marina. Four
communities have been identified:
a K. candel, B. gymnorhiza and A. corniculatum association;
a K. candel and A. corniculatum association;
an A. marina association;
a K. candel association.
There are some reed-beds in adjacent areas, and rice paddies and sugar-cane fields inland.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed: There is a proposal to establish a Mangrove Nature Reserve.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Thought to be an important staging and wintering area for migratory waterfowl,
particularly shorebirds.
Special floral values: One of largest remaining stands of mangroves on the Chinese coast.
Research and facilities: A considerable amount of research has been carried out on the
mangroves by Lin Peng and associates from Xiamen University.
References: Lin & Lin (1985); Lin & Wei (1981); Melville (1984a).
Criteria for inclusion: 1b, 2b.
Source: China Wildlife Conservation Association.
Wetland name: Dongshan Wan (Dongshan Bay)
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 23°42'
-23°55'
N, 117-23'
-117-35'
E;
Location: in the counties of Dongshan, Yunxiao and Zhangpu, 70 km south of Zhangzhou, Fujian
Province.
Area: 21,400 ha.

Altitude: Sea level.
Biogeographical Province: 4.6.1.
Wetland type: 01, 02, 03, 06 & 07.
Description of site: A large shallow sea bay and small estuary with extensive intertidal mudflats
and mangrove swamps, separated from the open sea to the east by a long sandy peninsula. There
are several small islands in the mouth of the bay. Salinities range from 30-33 p.p.t., and the tidal
variation is some 2-3 meters.
Climatic conditions: Humid subtropical climate with an average annual rainfall of 1,110 mm and
a mean annual temperature of 21.0°C.
Principal vegetation: Mangrove forests with six species: Bruguiera gymnorhiza, Kandelia candel,
Excoecaria agallocha, Acanthus ilicifolius, Aegiceras corniculatum and Avicennia marina.
Land tenure: The wetland is state owned; adjacent areas are under state and collective ownership.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Thought to be an important staging and wintering area for migratory waterfowl,
particularly shorebirds.
Special floral values: One of largest remaining stands of mangroves on the Chinese coast.
Research and facilities: A considerable amount of research has been carried out on the
mangroves by Lin Peng and associates from Xiamen University.
References: Lin & Lin (1985); Lin & Wei (1981).
Criteria for inclusion: lb. 2b.
Source: China Wildlife Conservation Association.
Wetland name: Lufeng Marshes
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 22°52'
N, 11 5°36'
E;
Location: 125 km WSW of Xiantou, Guangdong Province.
Area: 2,000 ha.
Altitude: Sea level.
Biogeographical Province: 4.6.1.
Wetland type: 01, 02, 06, 07 & 08.
Description of site: A complex estuarine system opening into a shallow sea bay, with extensive
fresh to brackish lagoons and marshes, mangrove swamps and intertidal mudflats.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: Mangrove forest with about twenty species.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important wintering and staging area for migratory shorebirds.
Special floral values: No information.

Research and facilities: Some research has been carried out on the mangroves by the South China
Institute of Botany (Chen et al., 1985).
References: Chen et al. (1985).
Criteria for inclusion: lb. 3b.
Source: Lu Jianjian.
Wetland name: Futien Nature Reserve
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 22°32'
N, 114°03'
E;
Location: in the estuary of the Shenzhen River, 95 km southeast of Guangzhou, Guangdong
Province.
Area: 304 ha, including 228 ha of mangroves.
Altitude: 0-3m.
Biogeographical Province: 4.6.1.
Wetland type: 02, 06, 07 & 09.
Description of site: An area of fish ponds, shrimp ponds and mangrove swamps along the north
shore of Hau Hoi Wan (Deep Bay), extending westwards from the mouth of the Shenzhen River
for 11.5 km, and adjacent intertidal sand flats and mudflats in the lower estuary of the
Shenzhen River. The site is contiguous with Mai Po Marshes in Hong Kong. Many of the fish
ponds exceed one metre in depth; the shrimp ponds are subject to regular tidal flooding or are
managed in the traditional way with flushing and reflooding mainly on high spring tides. Salinities
range from 17.6-21.8 p.p.t.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,950 mm, a
mean annual temperature of 22.4°C (maximum 36°C, minimum 1°C) and a mean relative humidity
of 79%.
Principal vegetation: There are some mats of sea-grass Halophila sp on the mudflats. The pioneer
mangroves have a mixed dominance of Kandelia candel, Aegiceras corniculatum and Avicennia
marina with some Excoecaria agallocha, and Acanthus ilicifolius lining the channels. The mature
stands of mangroves are dominated by Kandelia, Aegiceras, Bruguiera gymnorhiza and the
mangrove fern Acrostichum aureum, the other species present including Sonneratia acida,
Rhizophora stylosa and Derris trifoliata. The vegetation in the shrimp ponds includes stands of
Phragmites communis, Cyperus sp and Sporobolus sp. The bunds are covered with grasses and
sedges (e.g. Zoysia, Paspalum, Sporobolus, Fimbristylis) and Suaeda sp, and in sandy areas, there
is a mixed community of Clerodendron, Achyranthes, Pluchea, Pandanus, Phoenix and Ipomoea
spp. Plantations of Acacia confusa have recently been established on the inland side of the reserve.
Land tenure: The wetland and surrounding areas are state owned.
Conservation measures taken: Some 304 hectares of mangroves, fish ponds and shrimp ponds
are included within the Futien-Nei Lingding Provincial Nature Reserve (858 ha), established by
the Shenzhen Special Economic Zone and Guangdong Province in 1984 and administered by the
Guangdong Forestry Department. Grazing, extraction of sand, wood-cutting and hunting are
prohibited within the reserve, and some areas previously cleared of mangroves are being replanted.
The existing fish ponds and shrimp ponds are still in use, but no new ponds may be constructed.
Over 10,000 Acacia con/usa trees have been planted behind the mangrove fringe to act as a shelter
belt, and a plant nursery has been created.

Conservation measures proposed: Existing proposals include (a) the development of a
programme of environmental education, especially for the local people, (b) the construction of an
observation tower, and (c) the establishment of a research centre and bird-banding station. The
Guangdong Wildlife Conservation Association plans to build an education unit near the Che Gong
Temple just outside the reserve.
Land use: Fishing and harvesting of oysters Crassostrea gigas in the bay; fish farming for carp,
mullet and sea-bream, and the harvesting of shrimps in the reserve; grazing of livestock, sand
extraction, horticulture and small-scale pastoral farming in adjacent areas. There are five villages
and three fish farms nearby.
Disturbances and threats: There is some pollution from local agricultural and domestic waste,
and the threat of serious pollution from industrial development in Shenzhen City upstream on the
Shenzhen River is likely to increase. There are proposals to "train" the Shenzhen River which
would have serious impacts on the eastern part of the reserve. A proposal to build an airport at
Baishizhou near the west end of the reserve appears to have been dropped. The illegal netting of
shorebirds is now much reduced in the reserve.
Economic and social values: The mangroves provide a rich feeding and nursery ground for many
commercially important crustaceans and fishes, and are of considerable value in shoreline
stabilization. The fish and shrimp ponds provide an important source of income for the local
people, and the mudflats support a very important oyster fishery. The Nature Reserve provides an
excellent opportunity for conservation education within easy reach of large urban populations.
Fauna: The intertidal flats are of considerable biological interest in that they are unusually sandy
in places. The rich invertebrate fauna includes over 18 species of Lamellibranchia, ten species of
Gastropoda and seven species of Crustacea. The Gastropods include Cerithidea djadjariensis (the
common snail of the mangroves), C. cingulata, Dostia violacea and species of Melampus,
Cassidula, Assiminea and Onchidium. The fiddler crabs Uca chlorophthalmus and U. arcuata are
abundant; other crabs include the mangrove crab Scylla sp. The reptiles include Bennett'
s Water
Snake Enhydris bennetti, a poorly known snake which until recently was believed to be confined
to Hainan.
The ponds, mangroves and mudflats provide rich feeding grounds for resident herons and egrets,
notably Ardeola bacchus, Egretta garzetta, E. alba and Ardea cinerea, and are a very important
staging and wintering area for a wide variety of migratory waterfowl. The wintering waterfowl
include several hundred Tachybaptus ru/icollis, over 500 Phalacrocorax carbo, several hundred
ducks mainly Tadorna tadorna, Anas crecca, A. poecilorhyncha and Aythya fuligula, over 500
Fulica atra, several thousand shorebirds, mainly Charadrius alexandrinus
and Calidris alpina, and several thousand gulls, mainly Larus ridibundus. Species recorded in
much smaller numbers include Pelecanus crispus (15 in January 1986 and 33 in January 1988),
Ciconia (ciconia) boyciana (two in January 1988), Platalea minor (28 in January 1988) and Larus
saundersi. Large numbers of shorebirds occur on migration, particularly in spring, and Pandion
haliaetus and Circus aeruginosus are regular winter visitors.
Special floral values: Futien Nature Reserve possesses a surprizingly rich mangrove community
in view of its proximity to large urban centres, and thus has great potential for scientific research
and conservation education.
Research and facilities: There is a Management Office in the reserve with a staff of eight.
Various studies have been conducted on the fauna and flora of the reserve by biologists from the
Guangdong Forestry Department and Working Groups from WWF Hong Kong, and mid-winter
waterfowl censuses have been carried out since January 1985.

References: Axell (1986); Chen et al. (1985); Karpowicz (1985); Melville (1984b, 1985, 1986a &
1986b); Morton (1984); Viney (1985).
Criteria for inclusion: lb. 1d, le, 2b, 3b.
Source: China Wildlife Conservation Association, Guangdong Forestry Department and David S.
Melville.
Wetland name: Xi Jiang (Pearl River) Delta
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 22°OO'
-23°OO'
N, 113°05'
-l13°40'
E;
Location: south of Guangzhou, Guangdong Province.
Area: 475,000 ha.
Altitude: 0-l0m.
Biogeographical Province: 4.6.1.
Wetland type: 02, 06, 07, 10, 11 & 19.
Description of site: The vast delta system of the Xi Jiang (Pearl River) and several smaller rivers
including the Dong Jiang, Pei Jiang, Tan Jiang, Linxi He and Zang Jiang, flowing into the
Lingding estuary. There are numerous interconnecting river channels, low-lying islands, riverine
marshes, large polders with rice paddies, fish ponds and shrimp ponds, and extensive intertidal
mudflats, but very little mangrove forest now remains. Water bodies created and developed for
irrigation and drainage purposes are also utilized for aquaculture, and in parts of the delta, such
ponds occupy 30-60% of the land. The entire delta is very densely populated and there are
numerous towns and villages.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,900 mm
and a mean annual temperature of 22°C.
Principal vegetation: There are some tiny relicts of mangrove forest in coastal areas.
Land tenure: Under a mixture of state and collective ownership.
Conservation measures taken: Only one tiny nature reserve has been established, the Bird
Paradise Nature Reserve, which protects a large breeding colony of Nycticorax nycticorax in a 500
year old Banyan Tree on the Tianma River at Xinhui, 70 km WSW of Guangzhou. A large public
observation tower was erected at the site in August 1984.
Conservation measures proposed: C.A. Viney has suggested that a large egretry near Kau Kong
be given complete protection. This could only be achieved with the full cooperation of the local
villagers. If the villagers insist on harvesting the young birds for export to Hong Kong, strict
quotas should be enforced and only the dominant species (Nycticorax nycticorax) taken.
Furthermore, representations should be made to the appropriate authorities in Hong Kong to
request cooperation in curbing the trade in herons and egrets.
Land use: The principal activities are aquaculture, cultivation of rice and fishing.
Disturbances and threats: The once extensive mangrove forests have been almost completely
destroyed through conversion to fish ponds. The remaining wetlands are under pressure from many
activities including drainage for disease control, reclamation and conversion to other uses, and
pollution from agricultural, industrial and domestic waste. Large areas of rice paddies are devoid
of feeding herons and egrets, possibly because of the heavy use of pesticides. Breeding herons and
egrets are heavily exploited for food. In 1985, local villagers reported that up to 4,000 juvenile
birds were taken each year from the egretry near Kau Kong for export to Hong Kong as exotic
food items. This trade only started in the 1970s and the demand is increasing annually.

Economic and social values: The delta is one of China'
s most important fishing areas.
Fauna: The delta is known to be an important wintering area for Anatidae and an important
staging and wintering area for migratory shorebirds, but few details are available. At least 50
Aythya baeri were observed in a concentration of over 3,500 ducks on the Xi Jiang River in early
1986 (C. Robson). Parts of the delta support large numbers of herons and egrets, notably
Nycticorax nycticorax, Ardeola bacchus, Bubulcus ibis, Egretta garzetta, E. intermedia, E. a/ba
and Ardea cinerea. In addition to the breeding colony of Nycticorax nycticorax in the Bird
Paradise Nature Reserve at Xinhui, there is a large egretry in a bamboo grove near Kau Kong, west
of Guangzhou. Local estimates of the number of birds using this egretry range from 3,000 to
20,000. In May 1985, four species were nesting: N. nycticorax (much the most numerous), A.
bacchus, B. ibis and E. garzetta (C.A. Viney).
The Chinese White Dolphin Sousa (Sotalia) chinensis (sinensis) was first described from the Pearl
River.
Special floral values: No information.
References: Boswall (in press); Melville (1984a); Tapiador et al. (1977); Xu & Purchase (1983).
Criteria for inclusion: 1b, le, 2c, 3a.
Source: Craig Robson and C.A. Viney.
Wetland name: Beijin Gang
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 21°45'
N, 112°02'
E;
Location: 190 km southwest of Guangzhou, Guangdong Province.
Area: 1,500 ha.
Altitude: Sea level.
Biogeographical Province: 4.6.1.
Wetland type: 01, 02, 06, 07 & 08.
Description of site: An area of brackish marshes, mangrove swamps and intertidal mudflats in an
estuarine system and shallow sea bay, with cultivated plains and the town of Yangiang inland.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: Mangrove forest.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important wintering and staging area for migratory shorebirds. Special floral values:
No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Dongzaigang Nature Reserve
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 20000'
N, 110°35'
E;
Location: in Qiongshan County, 20 km east of Haikou, Hainan Island, Guangdong Province.

Area: 5,240 ha.
Altitude: Sea level.
Biogeographical Province: 4.6.1.
Wetland type: 01, 06 & 07.
Description of site: A small shallow sea bay with extensive intertidal mudflats and mangrove
swamps, near the northeastern tip of Hainan. The bay is in a densely populated region with
numerous villages and large areas of rice paddies. Much of the mangrove forest has been cut over
in the past, and is now being restored. Salinities in the bay range from 9.3 to 29.0 p.p.t.; the tidal
range is 1.5-2.0m.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,700 mm
and a mean annual temperature of 23.8°C (July mean 28.4°C, January mean 17.1°C).
Principal vegetation: Mangrove forest with Bruguiera gymnorhiza, B. sexangula, Rhizophora
stylosa, Ceriops tagal, Lumnitzera racemosa, Heritiera littoralis, Excoecaria agallocha and
Aegiceras corniculatum.
Land tenure: State owned.
Conservation measures taken: Protected in the Dongzaigang National Mangrove Protection Area
(5,240 ha), established in 1984 and administered by the Guangdong Forestry Department.
Wood-cutting and hunting are prohibited in the reserve, and many regulations have been drawn up
to protect the mangroves. A major mangrove restoration project has been initiated.
Conservation measures proposed: There are proposals to develop an environmental education
programme in the reserve, and to take measures to reduce water pollution.
Land use: Scientific research in the Protection Area; agriculture, particularly rice-growing, in
surrounding areas.
Disturbances and threats: Overfishing.
Economic and social values: The mangroves provide a nursery ground for commercially
important fishes, and help to reduce coastal erosion.
Fauna: There is a very rich fish fauna, and the mangroves provide feeding habitat for a wide
variety of waterfowl including Ardeola bacchus, Egretta garzetta, E. intermedia, E. alba and Anas
poecilorhyncha. Waterfowl recorded during a survey in mid-January 1988 included 60 herons and
egrets of five species, 11 Platalea sp and 120 shorebirds of 13 species.
Special floral values: A particularly rich mangrove ecosystem.
Research and facilities: A part of the Protection Area has been set aside for scientific research,
and several studies have been conducted on the mangrove ecosystem. Facilities are however very
limited, and there is an urgent need for improvement in equipment and communications.
Criteria for inclusion: lb. 2b, 3b.
Source: China Wildlife Conservation Association, Guangdong Forestry Department, The
Conservation Agency, Lu Jianjian and Norton H. Nickerson.
Wetland name: Qinglan Gang and Wenchang
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 19°33'
N, 1 10°50'
E;
Location:in Wenchang County, 75 km southeast of Haikou, Hainan Island, Guangdong Province.
Area: 5,733 ha.
Altitude: Sea level.

Biogeographical Province: 4.6.1.
Wetland type: 01, 02, 05, 06, 07, 08 & 19.
Description of site:A small estuarine system and sea bay on the east coast of Hainan, with
brackish marshes, extensive mangrove swamps, intertidal mudflats, sandy beaches and offshore
coral reefs. In a densely populated region with many villages and large areas of rice paddies.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,700 mm
and a mean annual temperature of 24°C.
Principal vegetation: Mangrove forest with 25 species of mangroves. Land tenure: State owned.
Conservation measures taken:A part of the area is protected in the Qinglan Gang Mangrove
Nature Reserve (3,733 ha), established in 1982 and administered by the Forestry Department. The
destruction of mangroves has been stopped and cleared areas are being replanted.
Conservation measures proposed: There are proposals to establish a programme of
environmental education at the Nature Reserve and to take measures to reduce levels of pollution.
Land use: Fishing; reafforestation with mangroves in the Nature Reserve.
Disturbances and threats: Overfishing.
Economic and social values:The mangroves constitute an important nursery ground for the
inshore fishery, and help to reduce coastal erosion. Fauna:A breeding area for Ardeidae including
Egretta garzetta and E. alba, and an important wintering and staging area for migratory shorebirds
and some Anatidae (e.g. Anas poecilorhyncha).
Special floral values: A particularly rich mangrove forest.
Research and facilities: A considerable amount of research has been conducted on the mangrove
ecosystem since the establishment of the Nature Reserve in 1982.
Criteria for inclusion: lb, 2c, 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Yanpu Gang
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 19°43'
N, 109°12'
E;
Location: on the north coast of Hainan Island, 125 km WSW of Haikou, Guangdong Province.
Area: 1,200 ha.
Altitude: Sea level.
Biogeographical Province: 4.6.1.
Wetland type: 01, 02, 05, 06, 07 & 08.
Description of site: An area of brackish marshes, mangrove swamps and associated tidal mudflats
in a small estuarine system and shallow sea bay, with sandy beaches and coral reefs along the
adjacent coasts. In a densely populated region with many villages and large areas of rice paddies
inland. Climatic conditions: Tropical monsoonal climate.
Principal vegetation: Mangrove forest.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important wintering and staging area for migratory shorebirds. Special floral values:
No information.

Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Tiehshan Gang and Anpu Gang
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 2l°20'
-21°45'
N, 109°30'
-109°55'
E;
Location:50-90 km east of Beihai, on the border of Guangxi and Guangdong Provinces.
Area: c.35,000 ha.
Altitude: Sea level.
Biogeographical Province: 4.6.1.
Wetland type: 01, 02, 05, 06 & 07.
Description of site: A complex of small estuaries and shallow sea bays including Tiehshan Bay
(Guanxi Province) in the west and Anpu Gang (Guangdong Province) in the east, with extensive
intertidal mudflats, large stands of mangrove forest in the two main bays, and sandy beaches along
the outer coasts. In a densely populated region with many villages and large areas of rice paddies
inland.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: Mangrove forest.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Thought to be an important wintering and staging area for migratory waterfowl,
particularly shorebirds.
Special floral values: The bays include some of the largest remaining stands of mangrove forest
on the Chinese coast.
References: Melville (1984a).
Criteria for inclusion: lb.
Source: Operational Navigation Charts.
Wetland name: Qingzhou Wan
WetlandID: 130
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 21°30'
-21°55'
N, l08°02'
-109°l0'
E;
Location: the coast of Guangxi Province east from the Vietnamese border to Bei Hai Bay, 120 km
south of Nanning.
Area: c.36,000 ha of coastal flats and mangroves; 8,385 ha of islands.
Altitude: 0-5m.
Biogeographical Province: 4.6.1.
Wetland type: 01, 02, 03, 05, 06 & 07.
Description of site: A large shallow sea bay (Qingzhou Wan) with the estuary of the Qinhiang
River, several smaller sea bays, numerous small estuaries, numerous small offshore islands,
extensive intertidal mudflats and some patches of mangrove forest, along a 110 km stretch of coast
on the north edge of Bei Bu Gulf (Gulf of Tongkin).

Climatic conditions: Tropical monsoonal climate.
Principal vegetation: Mangrove forest and beds of sea-grass.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed: A proposal has been made to establish a nature reserve to
protect the mangrove forests.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: The Dugong Dugong dugon occurs in the area.
Special floral values: No information.
Criteria for inclusion: 1b, 2a, 2c.
Source: China Wildlife Conservation Association.
Wetland name: Wetlands in the Dayao Shan Nature Reserve
Country: PEOPLE’S REPUBLIC OF CHINA
E;
Coordinates: 24°l5'
N, 1100l6'
Location: 150 km northwest of Wuzhou, Guangxi Province.
Area: Nature Reserve 14,500 ha; area of wetlands unknown.
Altitude: 40-750m.
Biogeographical Province: 2.1.2.
Wetland type: 12, 13 & 14.
Description of site: A small freshwater lake and marshes, and a fast-flowing river and its
associated marshes, in the Dayao Shan mountains (peaks rising to 1,450m). The river flows north
into the Xiang Jiang river.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: The wetlands are protected in the Dayao Shan Nature Reserve
(14,500 ha) established in 1982.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: A breeding area for Shinisaurus crocodilurus.
Special floral values: No information.
Criteria for inclusion: lb, 2a.
Source: Lu Jianjian.
Wetland name: Dawangling Marshes
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 23°48'
N, 106°48'
E;
Location: 190 km northwest of Nanning, Guangxi Province.
Area: 19,200 ha.
Altitude: 125m.

Biogeographical Province: 2.1.2./4.10.4.
Wetland type: 13 & 19.
Description of site: Extensive riverine marshes and a large area of rice-paddies on a marshy plain
downstream from the Chengbi He Reservoir in the valley of the You Jiang, a tributary of the Yong
Jiang river. In a hilly region with peaks rising to 1,500m.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: Riverine marshes and rice paddies.
Land tenure: State owned.
Conservation measures taken: Protected in a Nature Reserve established in 1980.
Land use: Cultivation of rice.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important wintering area for migratory waterfowl.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Chengbi He Reservoir
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 23°58'
N, 106°39'
E;
Location:210 km northwest of Nanning, Guangxi Province.
Area: 16,200 ha.
Altitude: 135m.
Biogeographical Province: 2.l.2./4.l0.4.
Wetland type: 17.
Description of site: A large water storage reservoir and associated marshes on a tributary of the
Yong Jiang river, in rugged hills with peaks rising to 1,500m. The lake has a very indented and
steeply shelving shoreline, and several small islands.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: Protected in a Nature Reserve established in 1980.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important wintering area for migratory waterfowl.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Hongfeng Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 26°30'
N, 106°25'
E;
Location:30 km west of Guiyang, Guizhou Province.

Area: 11,000 ha.
Altitude: 1,250m.
Biogeographical Province: 2.1.2.
Wetland type: 17.
Description of site: A large water storage reservoir with over 100 small islands, situated on rolling
plains with limestone outcrops. The reservoir is fed by several small rivers rising in hills to the
south and west, and overflows northeast into the Yachi He, a tributary of the Chang Jiang (Yangzte
River). The maximum depth is 40 meters.
Principal vegetation: No information is available on the aquatic vegetation. The reservoir is
surrounded by mixed evergreen and deciduous forest and scrub.
Land tenure: State owned.
Conservation measures taken: Some reafforestation has been carried out in the catchment area.
Conservation measures proposed: It has been proposed that the entire reservoir be designated as
a Nature Reserve.
Land use: Outdoor recreation.
Disturbances and threats: None known.
Economic and social values: A popular area for outdoor recreation, with high scenic values.
Fauna: An important wintering area for migratory waterfowl, particularly Phalacrocorax carbo,
Egretta garzetta, Ardea cinerea, Aix galericulata, many other Anatidae and Larus ridibundus.
Special floral values: None known.
Criteria for inclusion: 3b.
Source: Li Mingjing and Lu Jianjian.
Wetland name: Caohai Nature Reserve
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 26°48'
-26°53'
N, 104°lO'
-104°20'
E;
Location: in Weining County, west of the town of Weining and 240 km west of Guiyang, Guizhou
Province.
Area: 4,600 ha.
Altitude: 2,172-2,234m.
Biogeographical Province: 2.1.2.
Wetland type: 14, 15 & 18.
Description of site: A small freshwater lake of 120 ha and a large expanse of freshwater marshes
and wet grassland with numerous small ponds, in the upper drainage basin of the Chang Jiang
(Yangtze River) The wetland borders on agricultural land, and is fed by several springs, local
run-off and four small streams rising in the surrounding hills. The maximum depth of water is five
meters, and the pH 7.5-8.4. The wetland is the remnant of a former shallow lake of 4,500 ha with
vast stands of emergent aquatic vegetation which gave the lake its name "Sea of Grass". During the
Cultural Revolution, the entire wetland was drained and converted to agricultural land. In the late
1970s, a water control gate was placed across the drainage canal; water was returned to the western
part of the basin, and some of the wetland was restored to its natural condition.
Climatic conditions: Temperate climate with an average annual rainfall of about 950 mm, a mean
annual temperature of 10.5°C and a mean relative humidity of 79%.
Principal vegetation: Wet grassland and marshes with Scirpus yagara, S. validus, S. triangulatus,
Cortaderia celloano, Oenanthe benghalensis, Polygonum amphibium, Trapa natans,

Ceratophyllum demersum, Chara sp, Ottelia alismoides, Myriophyllum spicatum and Marilea
quadrifolia. Some pine plantations (Pinus armandii and P. yunnanensis) and Rhododendron simsii
scrub in surrounding areas.
Land tenure: The wetland is state owned; surrounding areas are under a mixture of state and
collective ownership.
Conservation measures taken: The wetland is protected in the Caohai Nature Reserve, a
Provincial Nature Reserve of 3,200 ha established in 1983 and subsequently increased in size to
4,600 ha. Restrictions have been placed on hunting, construction of buildings and pollution, and a
management organization has been set up with a staff of twenty.
Conservation measures proposed: It has been proposed that water levels be manipulated to
maintain the marshes in an optimum condition for the wintering cranes, and the Government of
Guizhou Province has adopted a proposal to reflood up to 1,500 ha of the original lake.
Land use: Fishing and grazing of domestic livestock; agriculture in surrounding areas.
Disturbances and threats: Overfishing has been reported to be a problem. Waterfowl hunting
was rampant prior to the establishment of the Nature Reserve, but is now completely prohibited.
Economic and social values: The wetland is the only major source of fresh water for a large
surrounding area; it supports a significant fishery, and provides many opportunities for nature
tourism and scientific research.
Fauna: Nine species of fishes have been recorded, including Cyprinus carpio, Carassius auratus,
Ctenopharyngodon idella and Mylopharyngodon piceus. Nine species of reptiles and 14
amphibians occur, including Trimeresurus microsquamatus and Natrix annularis. Caohai is one of
the most important wintering areas for the Black-necked Crane Grus nigricollis in China.
Following the restoration of the wetland and protection of the cranes, numbers have built up from
only 35 in the mid-1970s to 305 in 1983/84 and 350 in 1985/86. The cranes begin to arrive in mid
or late October, and leave again in mid or late March. About 2,000 Grus grus also winter in the
marshes (maximum of 2,178 in 1983), and Ciconia nigra, C. (ciconia) boyciana and Grus
monacha have occurred. The wetland is also important for wintering ducks, geese and coots. Over
20,000 waterfowl were present in mid-January 1988, including:
24 Podiceps cristatus
55 Ardea cinerea
19 Platalea leucorodia
440 Anser anser
1,660 A. indicus
1,680 Tadorna ferruginea
580 Grus grus
235 G. nigricollis
10,000 Fulica atra
and 5,400 other ducks (mainly Anas penelope, A. platyrhynchos, A. querquedula and Aythya
ferina).
Special floral values: No information.
Research and facilities: Several studies have been made on the wintering ecology of the cranes by
biologists from the Guizhou Provincial Forestry Bureau and the Institute of Biology, Guizhou
Academy of Sciences, but at present there are only limited research facilities at the reserve.
References: Li & Li (1987); Wu & Wang (1986); Wu & Li (1986); Wu, Li et al. (1987); Zhou et
al. (1987).
Criteria for inclusion: lb, 2a, 2b, 3a.

Source: China Wildlife Conservation Association, Weining Caohai Nature Reserve
Administration, George W. Archibald, Jin Lan (National Environmental Protection Agency), Li
Mingjing, Lu Jianjian and Zhang Zhi-yen.
Wetland name: Yangzong Hai
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 27°15'
N, 103°40'
E;
Location: in Yiliang County, 130 km NNE of Dongchuan, Yunnan Province.
Area: 3,100 ha.
Altitude: 1,950m.
Biogeographical Province: 2.1.2.
Wetland type: 14 & 15.
Description of site: A group of small, shallow, freshwater lakes, ponds, marshes and swampy
areas on the Yunnan/Guizhou Plateau; fed by streams from the surrounding hills (peaks to
3,340m). The wetlands drain north into a tributary of the Chang Jiang (Yangtze River).
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: lb.
Source: China Wildlife Conservation Association.
Wetland name: Dianchi Lake
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 24°50'
N, 102°43'
E;
Location: 10 km south of Kunming, Yunnan Province.
Area: 31,827 ha.
Altitude: 1,880m.
Biogeographical Province: 2.39.12./4.10.4.
Wetland type: 14.
Description of site: A large freshwater lake and associated marshes on the plains south of
Kunming. Like most lakes in Yunnan, Dianchi is a fault lake. It is bordered to the north by
Kunming (a city of over three million inhabitants), to the east by flat agricultural land and to the
west by mountains. It is fed by more than 20 small rivers and streams from the surrounding hills,
and has a single outlet, the Tang Lang Chuan, in the southwest, which flows west then north to join
the Chang Jiang (Yangtze River). The lake is shallow, with an average depth of 2.6m and a
maximum depth of 5,5m; the water is alkaline, with an average pH of 8.9. A small area at the north
end of the lake was reclaimed for agricultural land in the 1950s and 1960s. In terms of physical,
chemical and biological parameters, the lake can be divided into two areas separated by a
relatively. narrow channel. The northern part, known as Cao Hai (300 ha), is very eutrophic and

supports a considerable amount of aquatic vegetation; the main part, known as the Outer Lake, is
less eutrophic and has few aquatic macrophytes.
Climatic conditions: Subtropical monsoonal climate with an average annual rainfall of 1,200 mm,
most of which falls during the summer months. Mean monthly temperatures range from 7.8°C to
19.8°C.
Principal vegetation: There are relatively few floating and emergent plants except in the northern
part of the lake (Cao Hai), where Eichhornia crassipes and Lemna sp are common. During the
summer months, Microcystis sp is dominant in the phytoplankton in the Cao Hai area, and
Mougeotia sp in the Outer Lake. Subtropical pine forests grow on the west shore of the lake, and
there is agricultural land (mainly rice paddies, maize fields and fruit orchards) to the east.
Land tenure: State owned.
Conservation measures taken: A Nature Reserve has been established at the lake.
Land use: Fishing for finfish and freshwater shrimps, aquaculture, harvesting of snails, outdoor
recreation and transportation of heavy goods by large motorized junks; urban development to the
north and agriculture to the east. There are some 600 small fish farms in the Cao Hai area.
Disturbances and threats: The lake is becoming increasingly eutrophic, and signs of pollution
from industrial and human waste are becoming evident. The ecological diversity of vascular plants
and fishes has decreased considerably in recent years. Eichhornia crassipes has recently invaded
the lake, and some of the native fishes have been replaced by introduced species from the fish
farms.
Economic and social values: The lake supports a significant fishery, and is well-known for its
scenic beauty, attracting both local and foreign tourists. Sites of historical interest near the lake
include the San-Qing pavilions, built in the Yuan Dynasty, and the Dragon Gate, a complex of
caves and carvings completed in 1843.
Fauna: The lake is known to be an important wintering area for migratory waterfowl, but few
details are available. Waterfowl recorded during two surveys in mid-January 1988 included:
580 Anas poecilorhyncha
500 Aythya fuligula
60 A. ferina
5 Grus grus
74 G. nigricollis
670 Fulica atra
3,000 Larus ridibundus
Special floral values: None known.
Research and facilities: The Biology Department of Yunnan University has conducted studies on
the fauna, flora and pollution of the lake, and the Kunming Institute of Environmental Protection is
carrying out limnological investigations. A study of the lake'
s algae and chemical nutrients was
undertaken by the Oxford University Freshwater Biology Project (Yunnan) in July-August 1987
(Chan et al., 1988).
References: Chan (1988); Chan et al. (1988).
Criteria for inclusion: lb, 2a, 3b.
Source: China Wildlife Conservation Association, Chan Man-suen, Lu Jianjian and Wang Zijiang.
Wetland name: Fuxian Hu
Country: PEOPLE’S REPUBLIC OF CHINA

Coordinates: 24°30'
N, 102°53'
E;
Location:in Wei Jiang County, 50 km SSE of Kunming, Yunnan Province.
Area: 21,190 ha.
Altitude: 1,720m.
Biogeographical Province: 2.39.12./4.l0.4.
Wetland type: 14.
Description of site: A large freshwater lake, up to 87 meters deep, and associated marshes on the
plains south of Kunming. The lake is fed by a river from Xingyun Hu (site 139) to the southwest,
and by several small streams rising in the surrounding forested hills.
Principal vegetation: A wide variety of aquatic plants including Potamogeton malainus and
Vallisneria spiralis.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important wintering area for migratory waterfowl.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Xingyun Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 24°20'
N, 102°47'
E;
Location:in Jiang Chuan County, 80 km south of Kunming, Yunnan Province. Area: 3,900 ha.
Altitude: 1,723m.
Biogeographical Province: 2.39.12./4.10.4.
Wetland type: 14.
Description of site: A freshwater lake, up to nine meters deep, and associated marshes on the
plains south of Kunming. The lake is fed by streams from the surrounding hills, and drains
northeast into Fuxian Hu (site 138).
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Parts of the marshes have been drained for agriculture.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important wintering area for migratory waterfowl.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Qilu (Jilu) Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 24°10'
N, 102°46'
E;

Location: in Tonghai County, 95 km south of Kunming, Yunnan Province.
Area: 4,230 ha.
Altitude: 1,731m.
Biogeographical Province: 2.39.12./4.10.4.
Wetland type: 14.
Description of site: A freshwater lake, up to four meters deep, and associated marshes in wooded
country on the plains south of Kunming. The lake is fed by streams rising in the surrounding hills.
Principal vegetation: A wide variety of aquatic plants including Potamogeton malainus and
Vallisneria spiralis.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important wintering area for migratory waterfowl.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Changqiao Hai and Da Tun Hai
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 23°27'
N, 103°22'
E;
Location: in Mengzi County, 30 km south of Kaiyuan, Yunnan Province (60 km north of the
Vietnamese border).
Area: 2,400 ha.
Altitude: 1,295m.
Biogeographical Province: 2.39.12.14.10.4
Wetland type: 14.
Description of site: Two freshwater lakes, Changqiao Hai (1,000 ha) and Da Tun Hai (1,200 ha),
many small ponds and extensive swamps and marshes in a mountain basin. Changqiao Hai is about
1.3m deep. The lakes and marshes are fed by many streams rising in the surrounding hills (peaks to
2,785m), and drain north into a tributary of the Hongshui He. There are many villages and areas of
rice-paddies around the wetland.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: lb.
Source: China Wildlife Conservation Association.

Wetland name: Yilong Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 23°40'
N, 102°33'
E;
Location: in Shiping County, 65 km west of Kaiyuan, Yunnan Province.
Area: 4,200 ha.
Altitude: 1,407m.
Biogeographical Province: 2.39.12./4.10.4.
Wetland type: 14.
Description of site: A freshwater lake, up to 3.5m deep, and associated marshes in the mountains
of southern Yunnan, surrounded by peaks rising to 2,500m. The lake is fed by numerous streams,
and drains east into the Jian Shui valley.
Principal vegetation: A wide variety of aquatic plants including Potamogeton malainus and
Vallisneria spiralis.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important wintering area for migratory waterfowl.
Special floral values: No information.
Criteria for Inclusion: 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Erhal Lake
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 25°36'
-25°58'
N, 100°05'
-100°18'
E;
Location: in Dali County, four km north of Xiaguan, Yunnan Province.
Area: 24,976 ha.
Altitude: 1,966m.
Biogeographlcal Province: 2.39.12.
Wetland type: 14 & 19.
Description of site: A large freshwater lake, up to 10.5m deep, some associated marshes and
adjacent rice paddies in a deep valley with mountains rising to 4,150m in the west. The lake is fed
by numerous streams from the nearby peaks, and drains southwest into a tributary of the Mekong
River.
Principal vegetation: A wide variety of aquatic plants including Potamogeton pectinatus,
Hydrilla verticillata and Ceratophyllum demersum. Rice paddies in adjacent areas.
Land tenure: State owned.
Conservation measures taken: A Nature Reserve has been established at the lake.
Land use: Fishing and rice-growing; other forms of agriculture in surrounding areas.
Disturbances and threats: Parts of the marshes have been converted to agricultural land, and
there is considerable disturbance from fishing boats.
Economic and social values: The lake supports an important fishery.

Fauna: An important wintering area for migratory waterfowl. About 15,000 Fulica atra and 2,000
Netta rufina were observed on one corner of the lake in the winter of 1984/85, along with many
other ducks including Tadorna ferruginea, Anas falcata and Aythya nyroca.
Special floral values: No information.
Criteria for inclusion: lb, 3a.
Source: China Wildlife Conservation Association, Lu Jianjian and Urban Olsson.
Wetland name: Tian Chi Nature Reserve
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 25°50'
N, 99°15'
E;
Location:in Yun Long County, 100 km WNW of Xiaguan, Yunnan Province.
Area: 100 ha.
Altitude: 2,500m.
Biogeographical Province: 2.39.12.
Wetland type: 14 & 22.
Description of site: A group of small freshwater lakes, marshes and bogs on a high plateau in the
Yun Ling Shan mountains east of the Mekong River in western Yunnan. The lakes range in depth
from three to 46 meters, and drain west into the Mekong.
Climatic conditions: Temperate montane climate with an average annual rainfall of 1,300 mm
and a mean annual temperature of 11.2°C.
Principal vegetation: No information. Primary coniferous forest in surrounding areas.
Land tenure: The wetlands and surrounding areas are state owned.
Conservation measures taken: The wetlands are protected in the Tian Chi Nature Reserve, a
Provincial Nature Reserve of 6,667 ha established in 1983 to protect the plateau lakes and
surrounding forests.
Land use: Fishing.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: la.
Source: Yunnan Forest Department.
Wetland name: Lasihai Swamp
Country: PEOPLE’S REPUBLIC OF CHINA
N, 100°13'
E:
Coordinates: 26053'
Location:in Lijiang County, 140 km north of Xiaguan, Yunnan Province.
Area: c.25,000 ha.
Altitude: 2,600m.
Biogeographical Province: 2.39.12.
Wetland type: 14, 15 & 20.
Description of site: A complex of small, shallow, freshwater lakes, ponds, marshes and wet
cultivated land in a broad mountain valley; formerly a very extensive swamp with numerous small
lakes, but now much reduced in size by drainage for agriculture.

Climatic conditions: Temperate montane climate.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Grazing by domestic livestock and intensive cultivation.
Disturbances and threats: Drainage of marshes for agricultural land, and excessive human
disturbance.
Economic and social values: No information.
Fauna: An important wintering area for the Black-necked Crane Grus nigricollis (36 in December
1984); also a wintering area for G. grus (90 in December 1984). The poorly known Black-tailed
Crake Porzana bicolor has been recorded.
Special floral values: No information.
References: Yang (1987).
Criteria for inclusion: lb. 2a.
Source: Craig Robson.
Wetland name: Cheng Hai (Changhai) Lake
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 26°33'
N, 100°40'
E;
Location: in Yongsheng County, 110 km NNE of Xiaguan, Yunnan
Province.
Area: 7,880 ha.
Altitude: 1,503m.
Biogeographical Province: 2.39.12.
Wetland type: 14.
Description of site: A freshwater lake, up to 15m deep, and associated marshes in the mountains
of northwestern Yunnan, surrounded by peaks rising to 3,800m. The lake is fed by numerous
streams, and drains south into a tributary of the Chang Jiang (Yangtze River).
Principal vegetation: A wide variety of aquatic plants including Potamogeton malainus and
Vallisneria spiralis.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important wintering area for migratory waterfowl.
Special floral values: No information.
Criteria for inclusion: lb. 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Lu Guhu Lake
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 27°42'
N, 100°47'
E;
Location: in Ningliang County on the Sichuan border, 100 km northeast of Lijiang, Yunnan
Province.

Area: 5,040 ha.
Altitude: 2,685m.
Biogeographical Province: 2.39.12.
Wetland type: 14.
Description of site: A freshwater lake and associated marshes in the mountains on the
Yunnan/Sichuan border, fed by streams rising in the surrounding hills (peaks to 4,490m). The lake
drains east into a tributary of the Chang Jiang (Yangtze River). It is about 40m deep, and has a pH
of 7.7.
Climatic conditions: Temperate montane climate with an average annual rainfall of 910.5 mm
and a mean annual temperate of 12.7°C.
Principal vegetation: Freshwater marshes; coniferous forest in surrounding areas.
Land tenure: The wetland and surrounding areas are state owned.
Conservation measures taken: The lake and marshes are included within the Lu Guhu Provincial
Nature Reserve (8,133 ha). Protection Stations have been established, and a series of regulations
drawn up to restrict hunting and fishing in the reserve.
Land use: Fishing; agriculture and forestry in adjacent areas.
Disturbances and threats: There has been some pollution of the lake with chemical fertilizers.
Economic and social values: The lake supports a significant fishery, and provides opportunities
for outdoor recreation and nature tourism.
Fauna: The carp Cyprinus carpio is abundant in the lake. The wetland is an important wintering
area for the Black-necked Crane Grus nigricollis (54 in February 1983), and also G. grus and
Anatidae, notably Aix galericulata, Anas platyrhynchos, Aythya ferina, A. fuligula and Mergus
merganser.
Special floral values: No information.
Research and facilities: A study has been made of the wintering Black-necked Cranes.
References: Yang (1987).
Criteria for inclusion: 1b, 2a, 3b.
Source: Lu Guhu Nature Reserve Administration.
Wetland name: Bitahai Nature Reserve
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 27°46'
N, 99°54'
E;
Location:in Zhongdian County, 20 km east of Zhongdian and 245 km north of Xiaguan, Yunnan
Province.
Area: 159 ha of wetlands.
Altitude: 3,540m.
Biogeographical Province: 2.39.12.
Wetland type: 14.
Description of site: A small, shallow, freshwater lake and associated marshes fed by springs and
local run-off, in the mountains of northwestern Yunnan.
Climatic conditions: Temperate montane climate with an average annual rainfall of 620 mm and a
mean annual temperature of 5.4°C.
Principal vegetation: No information. Coniferous forest in the surrounding hills.
Land tenure: The wetland and surrounding areas are state owned.

Conservation measures taken: The wetland is protected in the Bitahai Nature Reserve, a
Provincial Nature Reserve of 14,181 ha established in 1984 to protect the region'
s coniferous
forests, and administered by the Yunnan Forest Department. Hunting is prohibited in the reserve.
Conservation measures proposed: A comprehensive management plan is being developed for the
reserve, and there are plans to set up an environmental education centre.
Land use: Fishing and livestock grazing; grazing in surrounding areas. Disturbances and
threats: Overfishing and overgrazing are causing problems at the wetland.
Economic and social values: The lake is an important source of water for surrounding areas, and
provides excellent opportunities for scientific research, conservation education and nature tourism.
Fauna: Fishes include Brachymystax lenok. The lake is an important wintering area for Anatidae
(e.g. Tadorna ferruginea, Aythya ferina, A. fuligula), and Grus nigricollis (over 100).
Special floral values: No information.
Research and facilities: Studies on the fauna and flora of the Nature Reserve have been carried
out by biologists from the Yunnan Forest Department.
Criteria for inclusion: lb. 2a, 3b.
Source: Yunnan Forest Department.
Wetland name: Napahai Nature Reserve
Country: PEOPLE’S REPUBLIC OF CHINA
-99°40'
E;
Coordinates: 27°49'
-27°55'
N, 99037'
Location: in Zhongdian County, 250 km NNW of Xiaguan, Yunnan Province.
Area: 2,400 ha.
Altitude: 3,260m.
Biogeographical Province: 2.39.12.
Wetland type: 14 & 15.
Description of site: A complex of freshwater ponds, marshes and swamps in the mountains of
northwestern Yunnan, fed by eight small streams from the surrounding hills. During the rainy
season (May to August) the marshes flood to form a shallow lake which gradually dries out again
during the dry season. Water drains out of the system through nine natural sink holes, and
eventually reaches the Chang Jiang (Yangtze River). In the 1950s, the lake exceeded 1,000 ha in
extent during the wet season, and was some 4-5m deep. In recent years, the lake has decreased in
size to a maximum of several hundred ha.
Climatic conditions: Temperate montane climate with an average annual rainfall of 620 mm and a
mean annual temperature of 5.4°C (maximum 25.1°C, minimum -25.4°C). There are about 125
days of frost per year, and snow can occur from September to May.
Principal vegetation: No information is available on the aquatic vegetation. Coniferous forests
occur in surrounding areas.
Land tenure: The wetland is state owned; surrounding areas are under the control of the local
communities.
Conservation measures taken: The wetland is protected in the Napahai Nature Reserve (2,067
ha), a Provincial Nature Reserve established in 1984 and administered by the Yunnan Forest
Department. Hunting is prohibited, and measures have been taken to restrict pollution.
Conservation measures proposed: It has been suggested that several small dams be constructed
to facilitate manipulation of water levels and improvement of the water supply to the marshes.

Land use: Grazing by domestic livestock during the dry season (winter); grazing and agriculture
in surrounding areas.
Disturbances and threats: Diversion of water supplies for other uses is resulting in a lowering of
water levels and loss of wetland habitat. Overgrazing of marsh vegetation is also reported to be a
problem.
Economic and social values: No information.
Fauna: An important wintering area for the Black-necked Crane Grus nigricollis; up to 63 were
present in the winter of 1984/85 and up to 58 in 1985/86, but as many as 130 have been recorded
in the past. Also an important wintering area for Anatidae including Anser indicus (maximum of
800 in December 1985), Tadorna ferruginea (up to 315), Anas platyrhynchos, A. acuta and
Mergus merganser. Grus grus occurs in very small numbers, and G. japonensis has been recorded
as a vagrant.
Special floral values: No information.
Research and facilities: There are no special facilities at the reserve, and the only studies to date
have been preliminary investigations of the wintering waterfowl, particularly the cranes, by
biologists from the Yunnan Forest Department and Kunming Institute of Zoology.
References: Wu, Wang et al. (1987); Yang (1987).
Criteria for inclusion: lb. 2a, 3b.
Source: Yunnan Forest Department, Yang Lan and Lu Jianjian.
Wetland name: Ruoergai Marshes
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 33°30'
-34°00'
N, 102°10'
-102°55'
E;
Location: near the town of Zoige, 350 km NNW of Chengdu, northern Sichuan Province.
Area: 300,000 ha.
Altitude: 3,275m.
Biogeographical Province: 2.15.5.
Wetland type: 15 & 22.
Description of site: A vast expanse of small lakes and ponds, freshwater marshes, peat bogs and
high altitude wet grasslands on the east bank of the Huang Ho (Yellow River) in the highlands of
extreme northern Sichuan, near the border with Gansu Province. The marshes are fed by numerous
streams rising in the Mm Shan mountains to the east and ranges to the south (peaks to 4,750m),
and drain west into the Huang Ho.
Principal vegetation: Marsh and wet meadow communities dominated by Carex muliensis and
Kobresia tibetica.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Possible changes in land use: There are plans to exploit the peat resources for the production of
fertilizers and animal feed, and conversion to more usable energy sources such as gas and
electricity.
Disturbances and threats: None known.
Economic and social values: The marshes of Ruoergai and Hongyuan Counties are the largest
peat bogs in China with an estimated deposit of 1.3 to 1.5 billion tons. If utilized rationally, these
peat resources could provide a substantial source of income for the region without serious damage
to the wetland ecosystem.

Fauna: An important breeding area for waterfowl, and the only breeding locality for Black-necked
Cranes Grus nigricollis in Sichuan. Between 60 and 70 G. nigricollis were observed in the area in
May 1988, and one nest was located (M. Beaman).
Special floral values: No information.
Research and facilities: A feasibility study for the exploitation of the peat resources at Ruoergai
was initiated in 1986 by the Sichuan Provincial Commission on Science and Technology in
collaboration with Swedish experts.
References: Anon (1986).
Criteria for inclusion: 1b, le, 2a, 3b.
Source: National Environmental Protection Agency, Mark Beaman and Lu Jianjian.
Wetland name: Er He Nature Reserve (Gahai)
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 34°12'
N, 102°20'
E;
Location: 240 km southwest of Lanzhou, in the extreme south of Gansu Province.
Area: 10,790 ha.
Altitude: 3,320m.
Biogeographical Province: 2.23.8./2.22.8.
Wetland type: 14 & 15.
Description of site: A complex of shallow freshwater lakes, marshes and wet grassland on the
eastern edge of the Qinghai/Tibetan Plateau. The wetland is situated on a small plain almost
entirely surrounded by peaks rising to 4, 1 50m. The lake and marshes receive water from local
run-off and about ten springs, and drain north into the Tao He, a tributary of the Huang Ho
(Yellow River). Water levels are stable year round, the maximum depth being about 1.2 meters
and the pH 8.6. The entire wetland freezes over in winter.
Climatic conditions: The average annual rainfall is 637 mm and the average annual temperature
1.1°C (July average 10.5°C, January average -9.9°C).
Principal vegetation: Algae and wet alpine meadows; steppic vegetation in surrounding areas.
Land tenure: The wetland is state owned; surrounding areas are under collective ownership.
Conservation measures taken: Protected in the Er He Migratory Birds Nature Reserve (10,790
ha) established in 1982. Various regulations have been drawn up by the local government to
control waterfowl hunting and protect the habitat.
Conservation measures proposed: Various measures for the management of the Nature Reserve
have been proposed by the Zhangzhu Autonomous Prefecture Congress, and there is a proposal to
improve research facilities and develop a summer resort to encourage nature tourism.
Land use: None in the Nature Reserve; grazing by domestic livestock in surrounding areas.
Disturbances and threats: None known; the wetlands in the reserve remain in very good
condition.
Economic and social values: The undisturbed nature of the wetland makes it an ideal location for
scientific research.
Fauna: The wetlands support a rich mammalian, avian and fish fauna. Mammals include Lutra
lutra and Marmota sp; birds include Phalacrocorax carbo (maximum 400), Cygnus cygnus
(maximum 110), Anser anser, A. indicus, Tadorna ferruginea (maximum 1,000), several species of
Anas, Grus grus and G. nigricollis.
Special floral values: The rich alpine meadow flora is of considerable botanical interest.

Research and facilities: There are basic facilities for research at the reserve, and some studies
have been carried out on the behaviour of the Black-necked Cranes G. nigricollis.
Criteria for inclusion: 1b, 2a, 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Ganhaizi Nature Reserve
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 40°24'
N, 98°03'
E;
Location: 75 km northeast of Yumen City, northwestern Gansu Province. Area: 300 ha.
Altitude: 1,203m.
Biogeographical Province: 2.22.8.
Wetland type: 13 & 16.
Description of site: A small, permanent, brackish lake and riverine marshes in an inland drainage
system on sandy plains. The lake is fed by a small river, local run-off and underground water
sources; the average depth for most of the year is one meter, but during the wet season (summer)
the water level rises by 1-2 meters. The pH is 9.0.
Climatic conditions: The climate is semi-arid continental with an average annual rainfall of 618
mm, most of which falls in summer. The summers are hot (maximum temperature 36.7°C), and the
winters cold (minimum -28.7°C).
Principal vegetation: Reed-beds of Phragmites communis and Salix scrub; low shrubs in
surrounding areas.
Land tenure: State owned.
Conservation measures taken: A Nature Reserve of 300 ha was established in 1983, and is
administered by the Yumen City Forestry Department. Hunting and cultivation are prohibited
within the reserve.
Conservation measures proposed: There are plans to establish research facilities at the reserve.
Land use: None; a Nature Reserve.
Disturbances and threats: There is illegal hunting in the reserve, and some problem with the
water supply.
Economic and social values: No information.
Fauna: An important breeding area for over twenty species of waterfowl including Podiceps
cristatus, Egretta alba, Ardea cinerea, Tadorna ferruginea, Anas poecilorhyncha and Aythya
ferina.
The gazelle Gazella subgutturosa occurs in the area.
Special floral values: No information.
Criteria for inclusion: 1b, 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.
Wetland name: Qinghai Hu (Koko Nur)
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 36°50'
N, l00°l0'
E;
Location:in Gangcha County, 90 km west of Xining, Qinghai Province.
Area: 458,300 ha.
Altitude: 3,185m.

Biogeographical Province: 2.22.8.
Wetland type: 14, 15 & 16.
Description of site: A very large brackish lake, over 100 km long and about 60 km wide, in an
inland drainage system, with surrounding bare salt flats, shingle and sand beaches, fresh to
brackish marshes and extensive wet meadows, particularly along the southwestern shore. There are
several true islands in the lake, although Bird Island is connected to the mainland by a narrow
isthmus of marshes and salt flats. There is a much smaller saline lagoon behind a shingle ridge at
the east end of the lake, and a large complex of freshwater ponds, marshes and wet meadows
extending eastwards from there. Most of the lake is frozen over from mid-December to early April,
the ice reaching 40-60 cm in thickness in January. However, a group of warm springs at the west
end of the lake maintains areas of open water throughout the winter. Qinghai Hu is gradually
decreasing in size as the climate of the Qinghai/Tibetan Plateau becomes more arid; in recent
times, the depth of the lake has fallen from 3 1 meters to about 27 meters. The lake is fed by the
Boha and Shalu rivers and numerous smaller rivers and streams rising in snowmelt in the mountain
ranges to the north and south.
Climatic conditions: Semi-arid continental climate with hot summers and cold winters; most of
the precipitation falls in summer, and there is relatively little snow. Temperatures can fall to -35°C
in January, and strong winds are frequent.
Principal vegetation: There is no aquatic vegetation other than algae in the lake itself. Adjacent
marshes are brackish with halophytic vegetation, or fresh with an abundant growth of emergent
such as Typha sp. The wet grassland bordering the marshes has a rich alpine meadow plant
community, and there is some low Salix scrub along the rivers. In a region of grassy steppe with
some stunted woodland on nearby north-facing slopes.
Land tenure: State owned.
Conservation measures taken: Partly protected in the Niao Dao (Bird Island) Nature Reserve,
established in 1975 (7,850 ha) and subsequently enlarged to 53,550 ha. The Nature Reserve is
administered by the Agriculture and Forestry Department of Qinghai Province, which maintains a
Wildlife Management Office at the reserve.
Land use: Fishing in the lake and marshes, and a considerable amount of grazing by domestic
livestock (sheep, yak and horses) in the marshes and surrounding plains. Hunting is widespread
outside the reserve, and many birds'eggs are taken for human consumption. The lake is used for
transportation and there are small harbours in some of the lakeside villages. There is a small
community of monks living on an island in the centre of the lake.
Disturbances and threats: Overgrazing of the marsh and meadow vegetation reduces the amount
of nesting cover for waterfowl.
Economic and social values: The lake supports an important fishery, and the surrounding
meadows and steppes provide very rich pastures for the pastoral nomads living in the region. The
lake and its wildlife are a well-known tourist attraction, bringing in large numbers of Chinese and
foreign visitors every year.
Fauna: An extremely important breeding area for a wide variety of waterfowl including over 500
pairs of Phalacrocorax carbo, 2,300 pairs of Anser indicus, 6,500 pairs of Larus brunnicephalus,
hundreds of pairs of Tadorna ferruginea, Fulica atra, Charadrius alexandrinus and Larus
ichthyaetus, and smaller numbers of Podiceps cristatus, Anas strepera, A. platyrhynchos, A.
poecilorhyncha, A. clypeata, Netta rufina, Aythya nyroca, Vanellus vanellus, Tringa totanus and
Sterna hirundo. A small number of non-breeding Grus nigricollis spend the summer in the wet

meadows by the lake, and there is a good breeding population of Pallas'
s Sea-Eagle Haliaeetus
leucoryphus in the area.
Spring-fed marshes at the west end of the lake provide wintering habitat for about 1,000-1,250
Cygnus cygnus, along with some 300-450 ducks, mainly Anas platyrhynchos, A. falcata, Aythya
fuligula and Mergus merganser. The swans arrive during the second half of October and depart in
late March or early April. The lake is also a very important staging area in spring and autumn for
migratory waterfowl, particularly Anatidae and shorebirds. A major concentration of Anatidae at
the west end of the lake in April 1986 included:
over 1,000 Anser indicus
600 Tadorna ferruginea
400 Anas acuta
2,000 Aythya fuligula
150 Bucephala clangula
25 Mergus albellus
Migrants present in mid-May 1987 included large numbers of Charadrius mongolus, Tringa
glareola and Calidris temminckii, and small numbers of six other species of shorebirds. Fishes are
reported to be very abundant.
Special floral values: No information.
Research and facilities: There is a small research station, the Bird Island Management Research
Station, at the reserve headquarters, and extensive new visitor facilities were constructed in 1987.
There is also a capacious observation hide, partially underground, at the main breeding colony of
geese and gulls. A considerable amount of research has been conducted on the lake and meadow
ecosystems and their wildlife by biologists from the Northwest Plateau Institute of Biology in
Xining. The National Bird Banding Centre began banding waterfowl, mainly Anser indicus and
Larus brunnicephalus, in 1983, and Liao et al. (1984) have studied the breeding behaviour of
Larus ichthyaetus.
References: Liao et al. (1984); Robson (1986); Vaurie (1972); Sien et al. (1964).
Criteria for inclusion: 123.
Source: L 1ehao, Lu Jianjan, Urban Olsson, Craig Robson, Derek A. Scott, Ye Xiao-di and Zhang
Zhi-yen.
Wetland name: Chakayan Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 36°42'
N, 99°05'
E;
Location: 240 km west of Xining, Qinghai Province.
Area: 11,000 ha.
Altitude: 3,200m.
Biogeographical Province: 2.22.8.
Wetland type: 16.
Description of site: A saline lake and surrounding marshes in an intermontane basin southwest of
Qinghai Hu, on the Qinghai-Tibetan Plateau. The lake is fed by intermittent streams from the
Qinghai Nanshan Mountains to the north and other nearby mountain ranges. Drainage is internal.
Principal vegetation: Alpine meadow vegetation dominated by Kobresia pygmaea.
Land tenure: State owned.
Conservation measures taken: None.

Land use: None.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: An important breeding area for Anser indicus and gulls Larus spp.
Special floral values: No information.
Criteria for Inclusion: lb. 3b.
Source: Lu Jianjian.
Wetland name: Donggeicuona Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 35°l7'
N, 98°35'
E;
Location: 320 km WSW of Xining, Qinghai Province.
Area: 22,000 ha.
Altitude: 4,300m.
Biogeographical Province: 2.22.8./2.23.8.
Wetland type: 14.
Description of site: A large freshwater lake on the Qinghai-Tibetan Plateau, with extensive
marshes in the delta of the main river emptying into the lake. This river and other streams feeding
the lake rise in the A'
nyemaqen Shan mountains to the southeast (peaks to 5,390m). The outlet of
the lake drains northwest into the Zaidan Basin.
Principal vegetation: Alpine meadow vegetation dominated by Kobresia pygmaea.
Land tenure: State owned.
Conservation measures taken: None.
Land use: None.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: An important breeding area for ducks, Anser indicus and gulls Larus spp.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Madol Lakes
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 34°50'
N, 98°10'
E;
Location: south of the village of Madoi, 340 km ESE of Geermu (Golmud), Qinghai Province.
Area: c.11,000 ha.
Altitude: 4,250m.
Biogeographical Province: 2.23.8.
Wetland type: 14 & 15.
Description of site: A group of four freshwater lakes of about 3,100, 3,000, 2,000 and 2,000 ha
respectively, and several much smaller lakes and marshes with intervening low hill ranges, to the
east of Zhing Hu and Zhaling Hu (sites 157 and 158). The lakes are fed by local run-off, and drain
into the upper Huang Ho (Yellow River). The lakes and marshes are completely frozen over in
winter.

Principal vegetation:
Marshy grassland and rich alpine meadow vegetation dominated by
Kobresia pygmaea. Grassy steppe in surrounding areas.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important breeding area for Anatidae (including Anser indicus, Tadorna ferruginea)
and the gulls Larus brunnicephalus and L. ichthyaetus, and an important staging area for many
species of migratory waterfowl. Large concentrations of waterfowl were observed by C. Robson in
April 1986.
Special floral values: No information.
Criteria for inclusion: lb, 3b.
Source: Craig Robson.
Wetland name: Zhlng Hu (Ngoring Hu)
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 34°55'
N, 97°43'
E;
Location:300 km WSW of Geermu (Golmud), Qinghai Province.
Area: 61,800 ha.
Altitude: 4,285m.
Biogeographical Province: 2.23.8.
Wetland type: 15.
Description of site: A large brackish lake (salinity 10 p.p.t.) and surrounding marshes on the
Qinghai-Tibetan Plateau, separated from Zhaling Hu (site 158) to the west by a strip of higher
ground 10 km wide. The lake and marshes are fed by overflow from Zhaling Hu and by streams
rising in the Bayan Har Shan to the south (peaks to 4,900m). The lake drains east into the Huang
Ho (Yellow River).
Principal vegetation: Marshy grassland and rich alpine meadow vegetation dominated by
Kobresia pygmaea.
Land tenure: State owned.
Conservation measures taken: About 120,000 ha around Zhing Hu and Zhaling Hu were
designated as a reserve in 1984.
Land use: Fishing.
Disturbances and threats: None known.
Economic and social values: The lake supports a significant fishery of yellowfish and pike.
Fauna: An important breeding area for Phalacrocorax carbo, Anatidae (including Anser indicus,
Tadorna ferruginea) and the gulls Larus brunnicephalus and L. ichthyaetus.
Special floral values: No information.
References: Boswall (in press); Tapiador et al. (1976); Vaurie (1972).
Criteria for inclusion: lb, 3b.
Source: Lu Jianjian.
Wetland name: Zhaling Hu (Gyaring Hu)

Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 34°55'
N, 97°15'
E;
Location:260 km southwest of Geermu (Golmud), Qinghai Province.
Area.. 95,000 ha (lake 55,000 ha; marshes to west 40,000 ha).
Altitude: 4,287m.
Biogeographical Province: 2.23.8.
Wetland type: 14 & 15.
Description of site: A large freshwater lake and associated marshes on the Qinghai-Tibetan
Plateau. There are very extensive freshwater marshes with numerous small lakes and ponds
stretching for some 70 km along a network of streams to the west of the lake. Zhaling Hu is
separated from Zhing Hu (site 157) to the east by a strip of higher ground 10 km wide. The lake
and marshes are fed by streams from the Burhan Budan Shan to the north and Bayan Har Shan to
the south, and drain east into Zhing Hu and thence into the Huang Ho (Yellow River).
Principal vegetation:
Marshy grassland and rich alpine meadow vegetation dominated by
Kobresia pygmaea. Grassy steppe in surrounding areas.
Land tenure: State owned.
Conservation measures taken: About 120,000 ha around Zhaling Hu and Zhing Hu were
designated as a reserve in 1984.
Land use: No information.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: An important breeding area for Phalacrocorax carbo, Grus nigricollis, Anatidae
(including Anser indicus, Tadorna ferruginea) and the gulls Larus brunnicephalus and L.
ichthyaetus.
Special floral values: No information.
References: Boswall (in press); Lu et al. (1987); Vaurie (1972).
Criteria for inclusion: 1b, 2a, 3b.
Source: Lu Jianjian.
Wetland name: Longbaotan Nature Reserve
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 33°10'
N, 96°35'
E;
Location: in Yushu County, 40 km WNW of Yushu, southern Qinghai Province.
Area: 10,000 ha.
Altitude: 4,200m.
Biogeographical Province: 2.23.8.
Wetland type: 15.
Description of site: A grassy marsh, about 25 km long and 2-3 km wide, along an upper tributary
of the Tongtian River, itself a tributary of the Chang Jiang (Yangtze River). The marsh runs west
to east in a high mountain valley with surrounding peaks rising to 5,270m. It is fed by numerous
springs and streams, and contains many freshwater ponds with grassy mounds of varying sizes
which have been made into little islands by wave action. The maximum depth of the ponds is
2.5m; the bottom consists of a very deep layer of silt.
Climatic conditions: Dry, cold, montane climate with an average annual rainfall of less than 300
mm, a mean annual temperature of 5.0°C and an average relative humidity of 55%. Diurnal

variations in temperature are great, and in May and June temperatures can vary from -12°C to
+19°C. Principal vegetation: Alpine grassy marshes and boggy meadows with Carex spp,
Eleocharis sp, Polygonum sibiricum, Kobresia reyleana, K. tibetica, Primulailla amscrina and
Taraxacum spp.
Land tenure: State owned.
Conservation measures taken: The entire area has been declared a Nature Reserve (10,000 ha).
Land use: No information.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The marsh has a rich fish and arthropod fauna, and is an important breeding area for
waterfowl. The site is particularly important as a breeding and staging area for Black-necked
Cranes Grus nigricollis. The cranes arrive in March and flocks of up to 36 have been observed in
April. About seven or eight breeding pairs and ten non-breeders remain at the marsh throughout
the summer, while the rest move on to other breeding sites in the vicinity. The marsh is also very
important for breeding Bar-headed Geese Anser indicus. In 1980, there were "several dozen"
breeding pairs, but by 1986, the breeding population had increased to 2,000 pairs. Other breeding
species include Podiceps cristatus, Tadorna ferruginea, Mergus merganser, Fulica atra, Tringa
totanus and Sterna hirundo.
Special floral values: No information.
Research and facilities: Several studies have been carried out on the breeding Black-necked
Cranes.
References: Li (1987); Lu et al. (1987).
Criteria for inclusion: 1b, 2a, 3b.
Source: China Wildlife Conservation Association and Zhang Zhi-yen.
Wetland name: Yitan Cuo
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 33°05'
N, 93°15'
E;
Location:400 km SSW of Geermu (Golmud), Qinghai Province.
Area: 20,000 ha.
Altitude: 4,750m.
Biogeographical Province: 2.23.8.
Wetland type: 14 & 15.
Description of site: A freshwater lake of 3,500 ha and extensive freshwater marshes with
numerous small lakes and ponds stretching away for 25 km to the south and east; on the
Qinghai-Tibetan Plateau. The lakes and marshes are fed by numerous streams rising in the
surrounding hills and in the Tanggula Shan mountains to the south (peaks to 6,070m). The lake
overflows into a small tributary of the Tongtian He, itself a tributary of the Chang Jiang (Yangtze
River).
Principal vegetation: Alpine meadow vegetation dominated by Kobresia pygmaea; sandy steppe
to the south and east.
Land tenure: State owned.
Conservation measures taken: None.
Land use: None.
Disturbances and threats: None known.
Economic and social values: No information.

Fauna: An important breeding area for ducks, Anser indicus and gulls Larus spp.
Special floral values: No information.
Criteria for inclusion: lb, 3b.
Source: Lu Jianjian.
Wetland name: Duoergai Cuo
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 35°13'
N, 92°06'
E;
Location: 280 km WSW of Geermu (Golmud), Qinghai Province.
Area: 18,000 ha.
Altitude: 4,600m.
Biogeographical Province: 2.23.8.
Wetland type: 14.
Description of site: A large freshwater lake and associated marshes on the Qinghai-Tibetan
Plateau, with many small lakes in surrounding areas. The wetlands are fed by numerous streams
from nearby peaks rising to 5,560m, and overflow into a small tributary of the Tongtian He, itself a
tributary of the Chang Jiang (Yangtze River).
Principal vegetation: Steppic vegetation dominated by Arenaria musciformis.
Land tenure: State owned.
Conservation measures taken: None.
Land use: None.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Lu Jianjian.
Wetland name: Zhuobai Hu
Country: PEOPLE’S REPUBLIC OF CHINA
N, 920 00'
E;
Coordinates: 35032'
Location: 20 km WSW of
Geermu (Golmud), Qinghai Province.
Area: 28,000 ha.
Altitude: 4,800m.
Biogeographical Province: 2.23.8.
Wetland type: 14 & 15.
Description of site: A large freshwater lake with fringing marshes, and many much smaller lakes,
ponds and marshes in adjacent areas; on the Qinghai-Tibetan Plateau. The lakes are fed by many
small streams from the surrounding mountains (peaks rising to 5,950m), and drain east into the
Kusai Hu basin (site 163).
Principal vegetation: Steppic vegetation dominated by Arenaria musciformis.
Land tenure: State owned.
Conservation measures taken: None.
Land use: None.

Disturbances and threats: None known.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Lu Jianjian.
Wetland name: Kusai Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 35°41'
N, 92°55'
E;
Location:190 km WSW of Geermu (Golmud), Qinghai Province.
Area: 28,000 ha.
Altitude: 4,400m.
Biogeographical Province: 2.23.8.
Wetland type: 16.
Description of site: A saline lake and fringing marshes in an inland drainage basin on the
Qinghai-Tibetan Plateau. The lake basin is almost entirely surrounded by cliffs which rise to
5,800m along the northern edge. The lake is fed by snowmelt from the mountains to the north and
a river from Zhuobai Hu (site 162) and the high plateau to the south.
Principal vegetation: Steppic vegetation dominated by Arenaria musciforrnis around the lake.
Land tenure: State owned.
Conservation measures taken: None.
Land use: None; a very remote lake, difficult of access.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Lu Jianjian.
Wetland name: Hala Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 38°18'
N, 97°35'
E;
Location:300 km northeast of Geermu (Golmud), Qinghai Province. Area: 60,200 ha.
Altitude: 4,078m.
Biogeographical Province: 2.22.8.
Wetland type: 16.
Description of site: A large saline lake in an inland drainage system on the Qinghai-Tibetan
Plateau. The lake is fed by many small streams from surrounding mountain ranges which rise to
5,600m.
Principal vegetation: Alpine meadow vegetation dominated by Achnatherum splendens with
Artemisia cephalostachys, Stipa kryloril, Agropyron cristatum, Salsola arbuscula, Kalidium
caspicum and Spergularia sauna.
Land tenure: State owned.
Conservation measures taken: None.

Land use: None.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The lake supports a large population of the fish Huso dauricus, and is an important
breeding area for Anatidae, shorebirds and gulls Larus spp.
Special floral values: No information.
Criteria for inclusion: 3b.
Source: Lu Jianjian.
Wetland name: Tuosu Hu (Kurlyk Nor) and Kuerhleiko Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 37°10'
N, 96°55'
E;
Location:near Lianghu, 190 km ENE of Geermu (Golmud), Qinghai Province.
Area: 22,000 ha (Tuosu Hu 16,000 ha; Kuerhleiko Hu 6,000 ha).
Altitude: 3,000m.
Biogeographical Province: 2.22.8.
Wetland type: 16.
Description of site: Two saline lakes, Tuosu Hu and Kuerhleiko Hu, and extensive fresh and
brackish marshes to the east; in an inland drainage system at the extreme eastern end of the Zaidan
Basin, on the Qinghai-Tibetan Plateau. The two lakes are separated by a narrow isthmus about 2.5
km wide, and are fed by the Bayan Gol, entering from the northeast, and numerous intermittent
streams rising in the surrounding hills (peaks to 5,240m).
Climatic conditions: Very arid continental climate with hot summers and cold winters. The
average annual rainfall is 110 mm; the mean annual temperature is 2°C, the July mean 17°C
(maximum 33°C) and the January mean -12°C. The average number of days with frost is 226.
Principal vegetation: Brackish marshes with some Phragmites sp, Tamarix scrub and alpine
meadow vegetation dominated by Achnatherum splendens. Semi-desertic steppe in surrounding
areas.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing, hunting and livestock grazing; agriculture in surrounding areas.
Disturbances and threats: Perhaps half of the marshes have already been drained for agricultural
purposes, and the drainage continues. Excessive hunting may also be a problem.
Economic and social values: The lakes support a significant fishery.
Fauna: An important breeding area for Anatidae (notably Anser indicus and Tadorna
ferruginea) and Black-necked Cranes Grus nigricollis, and a staging area for ducks and shorebirds.
Large numbers of Netta rufina have been recorded.
Special floral values: No information.
References: Vaurie (1972).
Criteria for inclusion: 1b, 2a, 3b.
Source: Lu Jianjian and Urban Olsson.
Wetland name: Wetlands in the Zaidan Basin
Country: PEOPLE’S REPUBLIC OF CHINA

Coordinates: 36°40'
N, 95°55'
E to 37°44'
N, 93°22'
E;
Location: in the central portion of the Zaidan Basin north of Geermu (Golmud), Qinghai Province.
Area: Over 90,000 ha of lakes and associated marshes.
Altitude: 2,680-2,730m.
Biogeographical Province: 2.22.8.
Wetland type: 16.
Description of site: A chain of large saline lakes and their associated marshes in the central
portion of the Zaidan Basin, a vast depression 850 km long by 350 km wide near the northern edge
of the Qinghai-Tibetan Plateau. Zaidan (which means '
salt marsh") was probably once the largest
lake in central Asia but, as the climate of the Qinghai-Tibetan Plateau has become drier, has almost
completely dried out. The few lakes and marshes which persist are continually fluctuating in
content and shape, and are gradually vanishing. The principal lakes at the present time lie in the
central and lowest portion of the depression, in a chain stretching for some 260 km from
Beihuoluxun Hu and Nanhuoluxun Hu in the east to Xitaijinaier Hu in the west. The lakes are fed
by numerous rivers and streams, mostly intermittent, rising in the Burhan Budai Shan to the south,
Kun Lun Shan to the southwest, and lesser mountain ranges to the northeast. Many other rivers end
in gravel beds or terraces, or form temporary lakes and marshes.
The six main lakes are as follows: Nanhuoluxun Hu (36°40'
N, 95°55'
E; 8,800 ha); Beihuoluxun
Hu (36°53'
N, 95°55'
E; 10,700 ha); Dabuxun Hu (3700'
N, 95°lO'
E; 45,000 ha); Senie Hu (3700'
N,
94°24'
E; 9,000 ha); Dongtaijinaier Hu (37°30'
N, 94°OO'
E; 10,000 ha); and Xitaijinaier Hu
(37°44'
N, 93°22'
E; 15,000 ha). The four eastermost lakes, Nanhuoluxun, Beihuoluxun, Dabuxun
and Senie, lie in a vast salt waste of some 400,000 ha.
Climatic conditions: Very arid continental climate with hot summers and cold winters, and an
average annual rainfall of 110 mm. The mean annual temperature is 2°C, the July mean 17°C
(maximum 33°C) and the January mean -12°C. The average number of days with frost is 226.
Principal vegetation: Large reed-beds of Phragmites in the wetter areas, and dense thickets of
Tamarix sp and other shrubs along the rivers. Alpine meadows dominated by Achnatherum
splendens, and grassy steppe dominated by Kalidium foliatum near the lakes; sandy plains and
sand dunes with xerophytic vegetation in surrounding areas.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Salt mining at Xitaijinaier and Dongtaijinaier lakes.
Possible changes in land use: Petroleum has been discovered in large quantities in the region, and
the construction of new towns and industrial development around the edge of the basin are likely
to have a considerable effect on the wetlands in the future.
Disturbances and threats: The lakes are in the process of drying out, and the entire area is
undergoing natural desertification.
Economic and social values: The salt desposits are of considerable commercial value.
Fauna: Waterfowl are abundant throughout the region. There are large breeding populations of
Anatidae (including Anser indicus and Tadorna ferruginea), shorebirds and the gulls Larus
brunnicephalus and L. ichthyaetus. Black-necked Cranes Grus nigricollis breed in the marshes at
Dabuxun Hu.
Fishes are reported to be very abundant in the rivers.
Special floral values: No information.
References: Vaurie (1972).
Criteria for inclusion: l b. 2a, 3b.

Source: Lu Jianjian.
Wetland name: Dasugan Hu and Xiaosugan Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 38°52'
-39°12'
N, 94°00'
-94°06'
E;
Location: in northern Qinghai Province, 60 km SSW of Arkesai, Gansu.
Area: c.12,000 ha (Dasugan Hu 10,800; Xiaosugan Hu 1,160).
Altitude: 2,795-2,8l0m.
Biogeographical Province: 2.22.8.
Wetland type: 14 & 16.
Description of site: A large saline lake (Dasugan Hu), a small freshwater lake (Xiaosugan Hu)
and extensive fresh to brackish marshes in an inland drainage system on the northern edge of the
Qinghai/Tibetan Plateau. The lakes are shallow (1-2 metres deep) and permanent, with stable water
levels. They receive water from numerous springs and streams fed by snow melt in the Tangoh
Nan Shan mountains to the northeast (peaks rising to 6,025m) and the Mahan Shan and Takentafan
Shan mountains to the southeast. There is a large salt waste to the east of Dasugan Hu.
Climatic conditions: The average annual rainfall is 776 mm, and the mean annual temperature
-0.4°C.
Principal vegetation: Freshwater marsh vegetation including some reeds, and wet meadows; salt
flats, sand dunes and grassy steppe in surrounding areas.
Land tenure: State owned.
Conservation measures taken: Both lakes are partly protected in Nature Reserves, Dasugan Hu
Nature Reserve (3,500 ha) and Xiaosugan Hu Nature Reserve (850 ha). Both were established in
1982, and are administered by the Provincial Forestry Bureau. Hunting is prohibited and there are
restrictions on tourism.
Conservation measures proposed: There are plans to create a Management Authority for the
Nature Reserves.
Land use: Fishing, grazing by domestic livestock in the meadows and surrounding areas, and
some illegal hunting.
Possible changes in land use: There are plans to develop fishing, forestry and tourism in the
region.
Disturbances and threats: Overgrazing in the marshes, illegal hunting, and considerable
disturbance from heavy traffic on the two main roads which pass through the area.
Economic and social values: The wetlands support a significant fishery, and have considerable
potential for tourism and scientific research.
Fauna: Fishes include Anguilla japonica and Cylopharyngodon piceus. The wetlands provide
breeding habitat for many species of waterfowl including Tadorna ferruginea, several other ducks,
shorebirds and gulls. Cygnus cygnus and Grus grus occur on migration.
Special floral values: No information.
Research and facilities: Few facilities are available at the present time, and there is an urgent
need for properly trained staff and equipment in the reserves.
Criteria for inclusion: lb, 3b.
Source: China Wildlife Conservation Association and Lu Jianjian.

Wetland name: Gasikule Hu (Ghaz Kul)
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates:38°07'
N, 90°48'
E;
Location: 85 km WNW of Manghai and 400 km WNWof Geermu (Golmud), Qinghai Province.
Area: 15,000 ha.
Altitude: 2,800m.
Biogeographical Province: 2.22.8.
Wetland type: 16.
Description of site: A saline lake and marshes in an inland drainage system on the
Qinghai-Tibetan Plateau. The lake is fed by many small rivers and intermittent streams from
nearby mountains which rise to peaks at 5,700m. The lake lies in a salt waste of some 135,000 ha
at the extreme northwestern end of the Zaidan Basin. Sandy plains and sand dunes stretch away to
the south and southeast.
Climatic conditions: Very arid continental climate with hot summers and cold winters, and an
average annual rainfall of 110 mm. The mean annual temperature is 2°C, the July mean 17°C
(maximum 33°C) and the January mean -12°C. The average number of days with frost is 226.
Principal vegetation: Halophytic vegetation in the salt marshes; alpine meadow vegetation
dominated by Achnatherum splendens in surrounding areas, and some Tamarix and other shrubs
along the rivers.
Land tenure: State owned.
Conservation measures taken: None.
Land use: None.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: An important breeding area for Anatidae, gulls Larus spp andBlack-necked Cranes Grus
nigricollis.
Special floral values: No information.
Criteria for inclusion: lb, 2a, 3b.
Source: Lu Jianjian.
Wetland name: Arakekumu (Ayakkum) Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 37°30'
N, 89°30'
E;
Location:190 km southeast of RuoQiang and 550 km southeast of Kuerle,
Xinjiang Zizhiqu (Sinkiang Autonomous Region).
Area: 60,000 ha.
Altitude: c.3,900m.
Biogeographical Province: 2.22.8.
Wetland type: 16.
Description of site: A large saline lake with extensive salt flats to the east, in an inland drainage
basin between the Altun Shan and Kun Lun Shan mountains, on the extreme northern edge of the
Qinghai-Tibetan Plateau. The lake is fed by numerous intermittent streams from the Altun Shan to
the north and the Kun Lun Shan to the south.
Principal vegetation: No information.

Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Lu Jianjian.
Wetland name: Arkatag Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 36°20'
N, 89°25'
E;
Location: 310 km SSE of Ruoqiang, Xinjiang Zizhiqu (Sinkiang Autonomous Region).
Area: 17,000 ha.
Altitude: 4,800m.
Biogeographical Province: 2.22.8.
Wetland type: 16.
Description of site: A large saline lake in an inland drainage basin in the Arkatag Range of the
Kun Lun Shan mountains; on the extreme northern edge of the Qinghai-Tibetan Plateau. The lake
is fed by numerous intermittent streams rising in the surrounding mountains (peaks to 6,275m).
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Operational Navigation Charts.
Wetland name: Aqqikkol Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 37°05'
N, 88°25'
E;
Location:210 km south of Ruoqiang, Xinjiang Zizhiqu (Sinkiang Autonomous Region).
Area: 36,000 ha.
Altitude: 4,250m.
Biogeographical Province: 2.22.8.
Wetland type: 16.
Description of site: A large saline lake with surrounding salt marshes and salt flats, in an inland
drainage basin between the Altun Shan and Kun Lun Shan mountains; on the extreme northern
edge of the Qinghai-Tibetan Plateau. The lake is fed by several small rivers and numerous
intermittent streams rising in the Kun Lun Shan to the south and west.

Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Operational Navigation Charts.
Wetland name: Lop Nur
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 39°35'
-41°03'
N, 89°50'
-93°00'
E;
Location:at the eastern end of the Tarim Basin, Xinjiang Zizhiqu (Sinkiang Autonomous Region).
Area: 1,250,000 ha.
Altitude: 780m.
Biogeographical Province: 2.22.8.
Wetland type: 16.
Description of site: A vast salt waste, formerly a large saline lake with extensive brackish
marshes, now reported to be completely dry. The lake basin is surrounded by sand deserts, with
low hill ranges to the east. The principal sources of water were the Kongi He, entering from the
west, and seasonal run-off from the northern edge of the Qinghai-Tibetan plateau to the south.
Natural dessication of the Qinghai-Tibetan plateau and utilization of the Kongi He for irrigation
have probably both contributed to the drying out of the lake.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Little if any; the lake is situated in a very remote and almost uninhabited region.
Disturbances and threats: Diversion of water supplies for irrigation in the catchment area has
presumably contributed to the dessication of the lake. Economic and social values: No
information.
Fauna: Formerly a breeding locality for the Dalmatian Pelican Pelecanus crispus; the only known
breeding site for this species in China (Cheng, 1976).
Special floral values: No information.
References: Cheng (1976); Lop Lake Comprehensive Scientific Expedition (1985).
Criteria for inclusion: 0.
Source: See references.
Wetland name: Tarim Liuchang Lakes
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 40°25'
N, 87°55'
E to 41°03'
N, 86°39'
E;
Location:on the northern edge of the Tarim Basin, 90-125 km southeast of Kuerle, Xinjiang
Zizhiqu (Sinkiang Autonomous Region).

Area: c.100,000 ha.
Altitude: 860m.
Biogeographical Province: 2.22.8.
Wetland type: 14, 15 & 16.
Description of site: About 25 fresh to brackish lakes each of 100-6,500 ha in extent, numerous
seasonal saline lagoons, and extensive fresh, brackish and saline marshes along the northeastern
edge of the great sand desert of the Tarim Basin. The lakes are fed by seepage and local run-off,
and drain northwest into the Tarim He. Many of the lakes lie within the dune systems, and the
remainder are on the cultivated plains to the north.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: There are many small villages and areas of irrigated cultivation on the adjacent plains.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Operational Navigation Charts.
Wetland name: Bosten (Bagrax) Hu and Bo Hu Marshes
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 42°00'
N, 87°00'
E;
Location: 50 km ENE of Kuerle, Xinjiang Zizhiqu (Sinkiang Autonomous Region).
Area: 140,000 ha.
Altitude: 1,042m.
Biogeographical Province: 2.22.8./2.36.12.
Wetland type: 14 & 15.
Description of site: A large freshwater lake and extensive fresh to brackish marshes in the
Sinkiang desert. With an area of 107,500 ha, Bosten Hu is one of the largest freshwater lakes in
China. The Bo Hu Marshes to the southwest of Bosten Hu cover some 30,000 ha, and include
many small lakes and ponds. These marshes are separated from the main lake by a dam. The lake
and marshes are fed by numerous intermittent rivers and streams rising in the Tian Shan mountains
to the north. Drainage is west into the Tarim He.
Principal vegetation: Vast reed-beds of Phragmites sp (at least 10,000 ha) and sedge marshes
dominated by Carex muliensis.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Harvesting of reeds during the winter months, when the lake is frozen; also fishing and
livestock grazing (cattle and a few horses). There is a pumping station at the southwestern end of
the lake.
Disturbances and threats: Some areas of marsh are heavily grazed during the summer months.
Economic and social values: The reed-beds support a significant paper industry.
Fauna: An important breeding area for waterfowl, and probably also an important staging area
during the migration seasons. Species found breeding or thought to be breeding in early July 1988

included Podiceps cristatus, Botaurus stellaris, Ixobrychus minutus, Egretta alba, Ardea cinerea,
Tadorna ferruginea, Anas strepera (the commonest duck), A. platyrhynchos, A. querquedula,
Netta rufina, Aythya nyroca, Gallinula chloropus, Himantopus himantopus (common), Vanellus
vanellus, Charadrius dubius (common), C. alexandrinus, Tringa totanus, Larus ridibundus
(common), L. argentatus, Chlidonias hybrida, Sterna hirundo and S. albifrons. The reed-beds held
large breeding populations of Panurus biarmicus and Acrocephalus arundinaceus, along with
small numbers of Locustella luscinioides, Acrocephalus scirpaceus, A. agricola and Emberiza
schoeniclus. Circus aeruginosus was also present and presumably breeding. Other waterbirds
recorded in July 1988 included Phalacrocorax carbo, Anas acuta, Tringa stagnalilis, T. nebularia,
T. ochropus and Xenus cinereus.
Special floral values: No information.
Research and facilities: Some research has been conducted by the Lanzhou Desert Institute on the
utlization and protection of the marsh vegetation. R. Grimmett carried out a preliminary avifaunal
survey in early July 1988.
References: Chen (1981).
Criteria for inclusion: l b, 2b, 3b.
Source: Lu Jianjian and Richard Grimmett.
Wetland name: Barkol Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 43°40'
N, 92°48'
E;
Location:west of the town of Barkol, 100 km northwest of Hami, Xinjiang Zizhiqu (Sinkiang
Autonomous Region).
Area: 30,000 ha (lake 8,000 ha, marshes 22,000 ha).
Altitude: 1,825m.
Biogeographical Province: 2.30.11.
Wetland type: 15 & 16.
Description of site: A saline lake, associated brackish to saline marshes, and a large area of fresh
to brackish marshes and salt flats, on the extreme southeastern edge of the Junggar Basin. The lake
and marshes are fed by numerous perennial streams and a river rising in snowmelt on the Karlik
Shan range to the east (peaks to 4,675m). The drainage is internal.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Irrigated cultivation on the plains to the east.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Operational Navigation Charts.
Wetland name: Aiding Hu
Country: PEOPLE’S REPUBLIC OF CHINA

Coordinates: 42°48'
N, 89°12'
E;
Location:south of the village of Turpan, 170 km southeast of Wulumuqi (Urumqi), Xinjiang
Zizhiqu (Sinkiang Autonomous Region).
Area: 18,000 ha.
Altitude: 154 metres below sea level.
Biogeographical Province: 2.22.8.
Wetland type: 16.
Description of site: A large saline lake and associated brackish to saline marshes near the centre
of the Turpan Pendi (Turpan Depression); fed by numerous intermittent streams from the Tian
Shan mountains to the west and the Bogda Shan to the north. The whole of the Turpan Depression
(some 350,000 ha) lies below sea level, and includes about 200,000 ha of salt waste. There is an
extensive sand desert to the east.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Irrigated cultivation nearby.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Lu Jianjian.
Wetland name: Bayinbuluke Nature Reserve
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 42°50'
N, 84°00'
E;
Location:in Hejing County, 200 km northwest of Kuerle, Xinjiang Zizhiqu (Sinkiang Autonomous
Region).
Area: 100,000 ha.
Altitude: 2,430m.
Biogeographical Province: 2.36.12.
Wetland type: 14 & 15.
Description of site: A vast complex of small freshwater lakes, ponds and marshes in an
intermontane basin in the Tian Shan mountains, surrounded by peaks rising to 4,800m. The
marshes are fed by numerous rivers and streams from the surrounding hills, and drain east through
a gorge into Bosten Hu and Bo Hu Marshes (site 174).
Principal vegetation: Reed-beds dominated by Phragmites communis, and sedge marshes
dominated by Carex muliensis.
Land tenure: State owned.
Conservation measures taken: Protected as a Nature Reserve of 100,000 ha established in 1980
and administered by the Bazhou Forestry Department.
Land use: None; a Nature Reserve.
Disturbances and threats: No information.
Economic and social values: An important source of freshwater for the surrounding area.

Fauna: An extremely important breeding, staging and wintering area for a wide variety of
waterfowl, particularly Ardeidae, Anatidae and Laridae. Seventy-two species of waterfowl have
been recorded including Cygnus cygnus, C. columbianus, C. olor and Grus grus. Large numbers of
C. cygnus are reported to breed in the marshes.
Special floral values: No information.
Criteria for inclusion: 1b, 3b.
Source: Lu Jianjian.
Wetland name: Sayram Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 44°35'
N, 81°10'
E;
Location: 65 km north of Yining, Xinjiang Zizhiqu (Sinkiang Autonomous Region).
Area: 46,000 ha.
Altitude: 2,075m.
Biogeographical Province: 2.36.12.
Wetland type: 14/16.
Description of site: A large lake of unknown salinity in the Borohoro Shan Mountains, fed by
streams rising in mountains to the west (peaks to 4,550m).
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Operational Navigation Charts.
Wetland name: Ebinur (Aibi) Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 44°55'
N, 82°53'
E;
Location: 160 km WSW of Kekamkyi (Karamay), Xinjiang Zizhiqu (Sinkiang Autonomous
Region).
Area: 107,000 ha.
Altitude: 171m.
Biogeographical Province: 2.30.11.
Wetland type: 16.
Description of site: A large saline lake with associated brackish marshes and meadows, at the
extreme western end of the Junggar Basin. The lake is fed by numerous intermittent streams
mostly rising in the Borohoro Shan Mountains to the south (peaks to 4,730m). The wetland is
surrounded by an extensive salt waste with sand desert to the south.
Principal vegetation: Grassland dominated by Achnatherum splendens around the lake.
Land tenure: State owned.
Conservation measures taken: None.

Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Lu Jianjian.
Wetland name: Kekamkyi (Karamay) Lake
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 45°35N, 85°00'
E;
Location:near the town of Kekamkyi (Karamay), Xinjiang Zizhiqu (Sinkiang Autonomous
Region).
Area: 100 ha.
Altitude: c.300m.
Biogeographical Province: 2.30.11.
Wetland type: 16 & 17.
Description of site: A shallow brackish to saline lagoon with extensive fringing reed-beds,
mudflats and saline marshes, formed by spillage and leakage from a nearby water storage reservoir
built for the power station in the Karamay Oil Field. The lagoon is permanent but subject to wide
fluctuations in water level, and is frozen over from November to March.
Principal vegetation: Reed-beds with Phragmites sp, sparse Tamarix scrub and mudflats with some
Salicornia sp. In a very sparsely vegetated desert region with dry ravines, rocky outcrops, rock and
gravel desert plains, and saline flats.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed: W.G. Harvey has made outline proposals to the Karamay Oil
and Gas Corporation for conserving the lake and providing wildlife education facilities for local
people.
Land use: There has been active oil extraction since the 1950s, and the population of the
Kekamkyi area is now 160,000.
Possible changes in land use: The area is likely to be opened up considerably for oil exploration
and extraction in the next decade.
Disturbances and threats: None at present.
Economic and social values: No information.
Fauna: The lagoon and marshes support a very rich and diverse breeding avifauna. Birds observed
during a brief survey in June 1986 included Podiceps nigricollis, Tadorna ferruginea,
Marmaronetta angustirostris (several pairs thought to be nesting), Netta rufina (30 birds in pairs),
Aythya nyroca (30 birds in pairs), Fulica atra, Himantopus himantopus, Charadrius dubius, C.
alexandrinus, Tringa totanus, Acrocephalus arundinaceus, A. agricola and Panurus biarmicus.
The observation of Marbled Teal M. angustirostris was the first record of this threatened species in
China. The wetland is also probably of considerable importance as a staging area for migrating
waterfowl; a variety of shorebirds and terns were observed in 1986, and Cygnus olor has been
reported on migration.

Special floral values: One of the few shallow well-vegetated lakes in the northwestern desert
regions of China.
Research and facilities: W.G. Harvey carried out a very brief avifaunal survey in June 1986.
References: Harvey (1986).
Criteria for inclusion: la, 2a, 2b.
Source: See references.
Wetland name: Manasi Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 45°50'
N, 86°00'
E;
Location: 75 km ENE of Kekamkyi (Karamay), Xinjiang Zizhiqu (Sinkiang Autonomous
Region).
Area: 80,000 ha.
Altitude: 270m.
Biogeographical Province: 2.30.11.
Wetland type: 16.
Description of site: A large saline lake with surrounding brackish marshes and meadows, on the
western edge of the Junggar Basin. The lake is fed by rivers rising in the Erenhaberga Shan
Mountains to the south. There is an extensive salt waste to the northeast, and sand deserts to the
east and south.
Principal vegetation: Anabasis plant community in surrounding areas.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Lu Jianjian.
Wetland name: Chianassu Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 48 °40'
-48 °54'
N, 86 °59'
-87 °07'
E;
Location: 90 km north of Burqin, in the extreme north of Xinjiang Zizhiqu (Sinkiang Autonomous
Region) near the Russian and Mongolian borders.
Area: c.7,000 ha.
Altitude: c.l,370m.
Biogeographical Province: 2.35.12.
Wetland type: 14.
Description of site: A large freshwater lake, about 23 km long and three km wide, and associated
marshes in the northern Altai Mountains. The lake is fed by two small rivers rising in the Youyi
Feng Huten Orgil mountains on the Russian and Mongolian borders (peaks to 4,374m), and drains
southeast into a small tributary of the Ertix He (Irtysh River).

Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Operational Navigation Charts.
Wetland name: Ulungur Hu and Jili Hu
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 46°51'
-47°25'
N, 87°02'
-87 °35'
E;
Location:near the town of Fuhai, 250 km northeast of Kelamari (Karamay), Xinjiang Zizhiqu
(Sinkiang Autonomous Region).
Area: c.100,000 ha.
Altitude: 470m.
Biogeographical Province: 2.29.11./2.21.8.
Wetland type: 14 & 15.
Description of site: Two large freshwater lakes, Ulungur (82,500 ha) to the north and Jili (16,000
ha) to the south, with extensive freshwater marshes, and the adjacent marshes along the Ulungur
River. Both lakes are fed by numerous streams from the surrounding hills, and Ulungur Hu
receives water from the Ulungur River rising in the Altai Shan to the east. Jili Hu drains northwest
through a narrow channel into Ulungur Hu, 10 km away, and the latter overflows into the
headwaters of the Ertix He (the Irtysh River of the U.S.S.R.).
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Lu Jianjian.
Wetland name: Southern Altai Lakes
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 46 °50'
N, 90 °52'
E;
Location:in Qinghe County, in the southern Altai Mountains on the
Mongolian border, 420 km northeast of Wulumqi (Urumqi), Xinjiang Zizhiqu (Sinkiang
Autonomous Region).
Area: At least 2,500 ha of wetlands.

Altitude: 2,600-3,100m.
Biogeographical Province: 2.35.12.
Wetland type: 12, 14, 15 & 22.
Description of site: Five small freshwater lakes, each 150-350 ha in extent, many smaller ponds,
freshwater marshes, mountain bogs, and fast-flowing mountain streams at the headwaters of the
Ulungur He in the southern Altai Shan mountains.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: Some of the wetlands have been protected in the Burgen Nature
Reserve (5,000 ha), established in 1980 to protect Beaver habitat.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: The Beaver Castor fiber occurs in the ponds and streams.
Special floral values: No information.
Criteria for inclusion: la, 2b.
Source: National Environmental Protection Agency.
Wetland name: Lakes of the Qiangtang (Chang Tang)
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 30°00'
-36 °30'
N, 79 °00'
-92°00'
E;
Location: the whole of central, northern and western Xizang Zizhiqu (Tibetan Autonomous
Region), along with adjacent parts of southwestern Xinjiang Zizhiqu (Sinkiang Autonomous
Region) and western Qinghai Province.
Area: Between three and four million ha of lakes.
Altitude: Mostly 4,500-5,500m, with many isolated mountains ranges rising to peaks at
6,500-7,000m.
Biogeographical Province: 2.23.8.
Wetland type: 12, 13, 14, 15, 16 & 22.
Description of site: The Qiangtang (Northern Plain) of the Qinghai-Xizang Plateau is a vast, cold,
dry plain at an elevation of 4,500-5,500m, bounded to the north by the Kun Lun Shan and to the
south by the main Himalayan Range, and interrupted by many lesser mountain ranges with
snow-capped peaks rising to 7,000m. It includes most of the Tibetan Autonomous Region west of
9l'
E except for the valleys of the Indus and Tsangpo in the south, as well as adjacent parts of
Sinkiang Autonomous Region and Qinghai Province. All of the drainage of the Qiangtang is
internal, the innumerable perennial and seasonal rivers and streams emptying into over a thousand
lakes, which usually lie in the transverse folds of the numerous mountain ranges crossing the
region from east to west. Most of the lakes are brackish or saline, and there are very few
freshwater lakes in the northern part of the region. Water temperatures are very low, and the period
of freezing lasts almost six months. Because of the dry climate, there are relatively few permanent
bogs and swamps.
The total area of lakes on the Qiangtang is unknown, but is thought to exceed three million ha.
There are approximately 1,190 lakes of over 100 ha in extent. Three of these are very large: Namu
Cuo (194,000 ha), Selin Cuo (164,000 ha) and Zarinanmu Cuo (100,000 ha). A further 20 lakes are
between 25,000 and 100,000 ha in extent, while some 160 are between 2,500 and 25,000 ha. Fan

(1987) gives the total area of lakes in Xizang Zizhiqu as 2,400,000 ha, about 88.5% of which are
on the Qiangtang.
Although many of the lakes are still very large, most were formerly much larger. This is attributed
to decreased rainfall caused by the rise of the Himalayas. Uplift of the Qinghai-Xizang Plateau
from about 1,000-2,000m in the early Pleistocene to 3,000-4,000m by the late Pleistocene and
4,000-7,000m at the present time has been accompanied by dessication of climate, as the moist
trade winds from the Indian Ocean have been blocked by the rising Himalayas. The plateau is still
being uplifted, and the barrier effect of the Himalayas is becoming more and more significant. As a
result, the drainage systems continue to disintegrate and dwindle, while the area of interior
drainage continues to expand.
Many of the lakes are now highly mineralized. There is a general tendency for the degree of
mineralization to increase from southeast to northwest, reflecting the increasing aridity in climate.
In the southern part of the plateau, in the so-called "big lake region", lakes such as Namu, Selin,
Zarinanmu, Dangreyong and Anglaren have salinities of around 10 p.p.t. In the north, however,
70% of the lakes are hypersaline with the highest salinities reaching 300 p.p.t. The beds of some
lakes, such as Angdar, Margai Caka, Pongyin, Yaggain Can and Margog Caka, consist of thick
sediments of chemical origin.
Some of the principal lakes are as follows:
- Kekexili Hu: 3535'
N, 91°lO'
E; 340 km WSW of Geermu, Qinghai Province. 45,000 ha; 4,950
m.a.s.l. A large saline lake with numerous small fresh to brackish lakes, ponds and marshes in
surrounding areas, at the extreme northeastern edge of the Qiangtang. The wetlands are fed by
numerous intermittent streams and a perennial river rising in snowmelt in the Kun Lun Shan to the
northwest.
- Lexiewuda Hu: 35°45'
N, 90°12'
E; 420 km WSW of Geermu, Qinghai Province. 35,000 ha;
4,854m. A large saline lake and associated marshes near the northeastern edge of the Qiangtang.
The lake is fed by perennial streams from snowmelt on nearby peaks.
- Xijinwulan Hu: 35l2'
N, 9020'
E; 415 km WSW of Geermu, Qinghai Province. 46,000 ha;
4,900m. A large saline lake on the eastern edge of the Qiangtang, with many bays, spits and
headlands, and several large islands. It is fed by a number of perennial rivers rising in snowmelt on
the mountains to the northeast and northwest.
- Wulanwula Hu: 34°50'
N, 90°30'
E; 420 km WSW of Geermu, Qinghai Province. 61,000 ha;
5,000m. A large saline lake and associated marshes on the eastern edge of the Qiangtang. The lake
has a very indented shoreline and several large islands. It is fed by numerous intermittent streams
from the surrounding hills and a perennial river rising in snowmelt in mountains to the west.
- Duoge Cuo (Rola Co): 35l8'
N, 89°12'
E; 678 km NNW of Lasa, Xizang Zizhiqu. 12,000 ha;
4,900m. A large saline lake, associated brackish marshes and extensive salt flats in an area of open
plains in the northeastern part of the Qiangtang, fed by snow melt from peaks to the northeast.
- Angpa Cuo (East Chihpuchang Hu): 33°25'
N, 90°l9'
E; 440 km NNW of Lasa, on the borders of
Xizang Zizhiqu and Qinghai Province. 30,000 ha; 4,900m. A large freshwater lake and associated
marshes in a region of of plains with numerous smaller lakes. The lake is fed by snow melt on
peaks to the east, and overflows into Duoersuodong Cuo, immediately to the west.
- Duoersuodong Cuo (West Chihpuchang Hu): 33°25'
N, 89°52'
E; 450 km NNW of Lasa, Xizang
Zizhiqu. 25,000 ha; 4,900m. A large saline lake with associated brackish marshes, fed by overflow
from Angpa Cuo to the east and snowmelt from peaks to the northwest.
- Namu Cuo (Tengri Nor): 30°40'
N, 90°30'
E; 120 km NNW of Lasa, Xizang Zizhiqu. 194,000 ha;
4,590m. A large saline lake and associated saline and brackish marshes on the southeastern edge of

the Qiangtang. The lake is fed by streams from the Nyainqentanghla Shan to the south. The lake
was formerly much larger in size, and is now in the process of drying out.
- Selin Cuo (Siling Co): 31°50'
N, 8900'
E; 300 km northwest of Lasa, Xizang Zizhiqu. 164,000 ha;
4,530m. A large saline lake with brackish marshes and extensive salt flats, comprising the largest
lake system on the Qiangtang. The main source of water is the Zagya Zangbo River, which rises in
the Tanggula Shan to the east and flows through extensive marshes before entering the lake.
- Geren Cuo (Gyaring Co): 31°09'
N, 88°18'
E; 300 km northwest of Lasa, Xizang Zizhiqu. 25,000
ha; 4,650m. A large saline lake with associated brackish marshes, fed by runoff from surrounding
peaks and overflow from many smaller lakes in the vicinity.
- Dangreyong Cuo (Tangra Yumco): 31°OO'
N, 86°35'
E; 460 km WNW of Lasa, Xizang
Zizhiqu. 84,000 ha; 4,535m. A large saline lake with associated brackish marshes, fed by runoff
from the surrounding hills.
- Zarinanmu Cuo (Zhari Namco): 30°55'
N, 85°35'
E; 520 km WNW of Lasa, Xizang Zizhiqu.
100,000 ha; 4,613m. A large saline lake with associated brackish marshes, fed by the Coqen
Zangbo which rises in mountains to the south.
- Taruo Cuo: 31°08'
N, 84°05'
E; 680 km WNW of Lasa, Xizang Zizhiqu. 55,000 ha; 4,415m. A
large saline lake with associated brackish marshes, fed by the Pudoy Zangbo rising in mountains to
the south.
- Anglaren Cuo (Ngangla Ring Co): 31'
35'
N, 83°05'
E; 770 km WNW of Lasa, Xizang Zizhiqu.
67,500 ha; 4,689m. A large saline lake with associated brackish marshes, fed by snowmelt from
mountains to the east.
- Guozha Cuo: 35°OO'
N, 81°OO'
E; 1,220 km northwest of Lasa, Xizang Zizhiqu. 60,000 ha;
5,180m. A large brackish lake with associated fresh to brackish marshes, on the extreme
northwestern edge of the Qiangtang. The lake is fed by snowmelt from the Kun Lun Shan range to
the north, and drains west through a marshy valley into Aksayqin Hu.
- Aksayqin Hu: 35°13'
N, 79°50'
E; 210 km south of Hotan. In disputed territory; under Chinese
control as part of Xinjiang Zizhiqu but claimed by India. 17,500 ha; 4,944m. A large saline lake
and associated marshes at the extreme northwestern end of the Qiangtang. The lake is fed by
overflow from Gozha Cuo 100 km to the east, and by many perennial streams from the Kun Lun
Shan to the north and Karakoram Range to the south.
Climatic conditions: The climate is cold and dry, with very intensive solar radiation during the
summer months. There is a general tendency for the climate to become increasingly arid from
southeast to northwest and from south to north, the annual rainfall varying from about 250 mm in
the southeast to as little as 60 mm in the northwest. Most of the rainfall occurs during the summer
months (June to September), and there is very little snowfall. Strong winds are frequent throughout
the year, averaging 25-30 km/hr in spring and summer, and 32-39 km/hr in winter. Temperatures
range from as low as -44.5°C in winter to 22°C in summer.
Principal vegetation: The swamp vegetation includes Kobresia littledalei, Carex microglochin,
Hippuris vulgaris and Triglochin maritimum, while the peat bogs are dominated by K. littledalei,
Carex doniana and Blysmus sinocompressus. Most of the Qiangtang is alpine desert, with arid
steppe dominated by Arenaria musciformis. Alpine meadows dominated by Kobresia pygmaea
occur in the wetter areas, and there are some low shrubs in sheltered valleys.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Most of the Qiangtang is uninhabited. Nomads visit the region to hunt, fish and graze
their livestock, and there are some primitive mines and salt workings.

Disturbances and threats: No information.
Economic and social values: The nomadic tribes of the region are dependent on the fishing,
hunting and grazing resources of the wetlands for their livelihood. The saline lakes contain
deposits of commercially important minerals such as lazurite, mirabilite, borate and sylvite.
Fauna: Fishes are reported to be abundant in some of the lakes. Schizothoracine fishes of the
Cyprinidae are the overwhelmingly predominant forms in the fauna. These fishes hibernate in
burrows not only during the long winter, but also partly in summer, to avoid the intensive solar
radiation during the daytime and low temperatures at night (Cao et al., 1987). The branchiopod
Crustacea have been described by Jiang (1987). He records three species of Anostraca (including
Artemia sauna) and 56 species of Cladocera from the Tibetan Plateau. Two species, Daphnia
pamirensis and Simocephalus himalayensis, have been recorded at over 5,000m above sea level.
These two species and Alona aliensis, Daphniopsis tibetana and Kurzia yunnanensis are endemic
to the Tibetan plateau and adjacent regions. Gong (1987) has reported on the Rotatorian fauna,
which includes two forms known only from the Qiangtang: Notholca tibetica and N. acuminata
cincta. Twenty-two species of Rotatorians have been recorded on the Qiangtang, the commonest
being Notholca squamula. Four species of Bdelloidea have been collected at altitudes of over
5,550m.
The region is known to be important for breeding waterfowl, such as Anser indicus, Tadorna
ferruginea and Larus brunnicephalus, and may be an important staging area for migrants in spring
and autumn, but almost no information is available on the waterfowl, other than isolated specimen
records from collecting expeditions.
Special floral values: No information.
Research and facilities: Some geological and limnological studies were carried out at many of the
lakes during the Chinese Comprehensive Scientific Expedition of Qinghai-Xizang Plateau in 1966
and 1973-1976.
References: Cao et al. (1987); Chen et al. (1987); Fan (1987); Gong (1987); Jiang (1987); Li
Bing-yuan et al. (1987); Vaurie (1972); Zhao et al. (1987).
Criteria for inclusion: 123.
Source: Lu Jianjian and references.
Wetland name: Lasa He (Lhasa River)
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 29°38'
N, 91°05'
E;
Location: between Lasa and Ganden, Xizang Zizhiqu (Tibetan Autonomous Region).
Area: Several thousand ha.
Altitude: 3,680m.
Biogeographical Province: 2.38.12.
Wetland type: 12, 13 & 18.
Description of site: A large area of grazed wet meadows and riverine marshes along the Lasa He
from eight km west of Lasa, east for about 50 km up the Lasa valley to the region of Ganden. The
river is fast-flowing, with extensive shingle banks and braided channels.
Climatic conditions: The climate is cold and dry, with an annual rainfall of 400-500 mm. Most of
the rain falls in summer (May to September), and the winters are dry with negligible snowfall. The
region is rather windy, with frequent dust storms in late winter and spring. Mean temperatures
range from 0°C in January to 17°C in July, with extremes of -14°C and 31°C.

Principal vegetation: Wet pastures and alpine steppe, with some trees in sheltered valleys.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Livestock grazing and some agriculture.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: The wet meadows are an important wintering area for Black-necked Cranes Grus
nigricollis, while the marshy areas along the river, particularly near Ganden, are important for
migratory ducks. Approximately 140 G. nigricollis were present in the winter of 1985/86 (H.
Meltofte). Robson observed 108 cranes in the area in March 1986, along with 110 Anser indicus,
350 ducks (mainly Tadorna ferruginea, Anas crecca and A. platyrhynchos), and three White-tailed
Eagles Haliaeetus albicilla. Several pairs of Ibisbill Ibidorhyncha struthersii nest on shingle banks
in the river.
Special floral values: No information.
References: Vaurie (1972).
Criteria for inclusion: lb, 2a, 3b.
Source: Hans Meltofte and Craig Robson.
Wetland name: Yangcaoyong Cuo (Yarshoyum Co)
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 29°00'
N, 90°45'
E;
Location: 80 km southwest of Lasa, Xizang Zizhiqu (Tibetan Autonomous Region).
Area: 67,800 ha.
Altitude: 4,445m.
Biogeographical Province: 2.38.12.
Wetland type: 14.
Description of site: A large, deep, freshwater lake and associated marshes in the mountains
southwest of Lasa. The lake is fed by numerous streams rising on the surrounding peaks (with
summits to 7,200m), and drains west into a small tributary of the Yarlung Zangbo Jiang
(Brahmaputra). Much of the very indented shoreline is steeply shelving, but there is a large area of
shallow water with extensive marshes at the northwestern end of the lake, near the village of
Nagarze.
Principal vegetation: The lake is rich in submerged aquatic vegetation, and is surrounded by
alpine meadows dominated by Kobresia pygmaea.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing, hunting and livestock grazing.
Disturbances and threats: No information.
Economic and social values: The local inhabitants of the region are dependent on the fishing,
hunting and grazing resources of the lake and its surroundings for their livelihood.
Fauna: An important staging and breeding area for migratory waterfowl. About 2,000 waterfowl
were observed at the northwestern corner of the lake in late April 1986. These included:
at least 10 Podiceps cristatus
2 P. nigricollis (breeding)

4 Anser indicus
125 Anas strepera
90 Netta rufina
450 Aythya fuligula
50 A. ferina
400 Fulica atra
700-1,000 Larus brunnicephalus
and 10 other species of ducks in smaller numbers.
Special floral values: No information.
Criteria for inclusion: lb, 3b.
Source: Lu Jianjian and Hans Meltofte.
Wetland name: Pumuoyong Cuo
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 28°33'
N, 90°24'
E;
Location: 135 km southwest of Lasa, Xizang Zizhiqu (Tibetan Autonomous Region).
Area: 22,500 ha.
Altitude: 4,733m.
Biogeographical Province: 2.38.12.
Wetland type: 14.
Description of site: A large freshwater lake and associated marshes on the north slope of the main
Himalayan range. The lake is fed by snowmelt from the mountains to the south (peaks to 7,600m),
and drains east through a short river into the Yangcaoyong Cuo (site 187).
Principal vegetation: Alpine meadows dominated by Kobresia pygmaea in surrounding areas.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing, hunting and livestock grazing.
Disturbances and threats: No information.
Economic and social values: The local inhabitants of the region are dependent on the fishing,
hunting and grazing resources of the lake and its surroundings for their livelihood.
Fauna: Known to be an important breeding and staging area for migratory waterfowl, but no
details are available.
Special floral values: No information.
Criteria for inclusion: 1b, 3b.
Source: Lu Jianjian.
Wetland name: Paiku Co
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 28 °50'
N, 85°35'
E
Location:south of the Yarlung Zangbo Jiang (Brahmaputra River), 540 km west of Lasa, Xizang
Zizhiqu (Tibetan Autonomous Region).
Area: 26,500 ha.
Altitude: 4,593m.
Biogeographical Province: 2.38.12.

Wetland type: 16.
Description of site: A large, brackish or saline lake in an inland drainage basin on the north slope
of the main Himalayan range. The lake is fed by snowmelt from the Xixabangma Feng Mountains
to the south (peaks to 8,012m).
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Operational Navigation Charts.
Wetland name: Maquan He Marshes
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 29 °40'
-30°10'
N, 83 °10'
-83 °50'
E;
Location: near the village of Paryang in the upper drainage of the Yarlung Zangbo Jiang
(Brahmaputra River), 710 km west of Lasa, Xizang Zizhiqu (Tibetan Autonomous Region).
Area: c.142,500 ha.
Altitude: 4,850m.
Biogeographical Province: 2.38.12.
Wetland type: 14, 15, 18 & 22.
Description of site: A vast complex of freshwater marshes, bogs and seasonally flooded alpine
meadows with numerous lakes, ponds and interconnecting river channels on an extensive plain
near the headwaters of the Maquan He, a tributary of the Yarlung Zangbo Jiang (Brahmaputra
River). The wetland is fed by runoff from the Gangdise Shan to the north and the main Himalayan
range to the south (peaks rising to 7,062m). The Maquan He flows east through the marshes,
joining up with many smaller rivers and streams in the process; for over 45 km of its length, the
river broadens into a lake up to four km wide.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Criteria for inclusion: 0.
Source: Operational Navigation Charts.
Wetland name: Mapam Yumco (Lake Manasarowar) and Langa Co (Rakas Tal)
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 30°34'
-30°51'
N, 81°05'
-81°37'
E;

Location: near the Nepalese and Indian borders, 930 km west of Lasa, Xizang Zizhiqu (Tibetan
Autonomous Region).
Area: Mapam Yumco 52,500 ha; Langa Co 28,500 ha.
Altitude: 4,572m.
Biogeographical Province: 2.38.12.
Wetland type: 14.
Description of site: The twin lakes of Mapam Yumco (Lake Manasarowar) and Langa Co (Rakas
Ta!), situated on an extensive plain near the headwaters of the Indus, Ganges and Brahmaputra
Rivers. The lakes are separated by a mountainous isthmus rising to 5,040m, and are dominated by
Kangrinboge Feng (Mount Kailas, 6,714m) to the north and Gurla Mandhata (7,728m) to the
south. They are fed by runoff from the Gangdise Shan to the north and the main Himalayan range
to the south. Mapam Yumco, in the east, drains west into Langa Co via an eight km channel
linking the lakes near their northern ends. Both lakes are fresh; they formerly belonged to the
drainage of the Xiangquan (Sutlej) River, a tributary of the Indus, but in relatively recent times the
drainage of the lake basin has become internal.
Climatic conditions: Arid montane climate with an annual rainfall of less than 250 mm.
Temperatures in June range from -2°C at night to 32°C during the day (usually 21-24°C); the
winters are extremely cold.
Principal vegetation: No information is available on the aquatic vegetation. The lakes are
surrounded by alpine meadows dominated by Kobresia pygmaea, alpine steppe and Caragana
scrub.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Fishing, hunting and grazing of domestic livestock.
Disturbances and threats: No information.
Economic and social values: The local inhabitants of the region are dependent on the fishing,
hunting and grazing resources of the lakes and surrounding areas for their livelihood. The region
has profound religious associations, and is sacred to both Hindu and Tibetan alike. Mount Kailas is
regarded by Buddhists as the cosmic centre around which the world rotates. The waters of Lake
Manasarowar are so sacred that some of the ashes of Gandhi were scattered there.
Fauna: An important breeding area for waterfowl, notably Anser indicus and Larus
brunnicephalus.
The Asiatic Wild Ass Equus heinionus occurs on the surrounding plains.
Special floral values: No information.
References: Li Bing-yuan et al. (1987); Vaurie (1972).
Criteria for inclusion: lb. le, 3b.
Source: Lu Jianjian.
Wetland name: Pangong Lake
Country: PEOPLE’S REPUBLIC OF CHINA
Coordinates: 33°30'
N, 79°53'
E to 33°58'
N, 78°25'
E;
Location:at the east end of the Karakoram Range, on the border between China and India, Xizang
Zizhiqu (Tibetan Autonomous Region) and Jammu & Kashmir (India).
Area: 65,000 ha, of which about one third is in India.
Altitude: 4,218m.

Biogeographical Province: 2.38.12.
Wetland type: 14.
Description of site: A chain of four interconnected lakes, about 155 km in length but with an
average width of only 2.4 km, in a deep mountain valley. The lakes are probably of very recent
origin, having been formed by natural damming of the valley. They are fed by numerous streams
rising in the mountains to the north and east, and drain west into a tributary of the Indus. There are
some marshy areas, particularly near the eastern end. The water is reported to be slightly salty.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
References: Vaurie (1972).
Criteria for inclusion: 0.
Source: Operational Navigation Charts.
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TAIWAN, R.O.C.
INTRODUCTION
by Lin Yao-Sung, Lue Kuang-Yang, Chen Ming-Yih and Chen Ching-Hsia
Area: 36,179 sq.km.
Population: 19,500,000.
Taiwan lies in the Pacific Ocean off the southeastern coast of the Chinese mainland,
between latitudes 21°45' and 25°38' North, and longitudes 119°81' and 122°06' East.
It is an oblong-shaped island, approximately 394 km long and 144 km wide at its
broadest point. The Tropic of Cancer crosses the south-central part of Taiwan.
The Central Mountain Range and several minor ranges run from north to south down
the island and include 95 peaks above 10,000 feet (3,048m). The highest one, Mount
Yushan, at 13,113 ft (3,996m) is the highest mountain in northeast Asia. The eastern
mountains fall sharply to the sea, leaving little or no coastal plain. Mountains in the
western part of the island fall less steeply, and there is a broad coastal plain, up to 50
km wide at its widest, interspersed with small hills. Much of the land below lOOm
above sea level is cultivated.
Situated on the edge of the Tropics and with a wide altitudinal range, Taiwan is able
to support four major plant communities: tropical, subtropical, temperate and alpine.
Both the flora and fauna are extremely rich, the island boasting approximately 4,000
species of vascular plants, 430 species of birds, 62 species of mammals, 76 species of
reptiles, 30 species of amphibians, 130 species of freshwater fishes and 400 species of
butterflies. The island lies on the main flyway for birds migrating between the
Philippines and Japan, and is therefore of considerable importance for migrants from
Japan, Mainland China and areas further north.
Taiwan is a relatively small island and has one of the highest population densities in
the world. Two-thirds of the island are mountainous, and as a result, most of the
population live in the narrow and now congested plains on the western side of the
island. There has been great environmental stress on the land available for
development because of the high population density and lack of suitable space.
Summary of Wetland Situation
The wetlands of Taiwan include tidal mudflats, mangrove swamps and salt marshes,
primarily along the west coast, and a few small lakes and ponds in remote mountain
areas.

Previously, there were some 80,000 ha of intertidal mudflats along the west coast of
Taiwan. However, 11,000 ha of these flats have been reclaimed and there are plans to
reclaim a further 15,000 ha in the near future. These tidal flats are extremely rich in
invertebrates, and are major sources of sea foods such as crabs, shrimps, oysters and
clams. Mangroves occur mainly in a few patches along the western coast of Taiwan,
the largest stands being in the Tungshi, Tainan, Chuwei and Watzuwei areas. The
most extensive salt marshes are near Guandu and at the mouth of the Lanyangchi
river. The mangrove swamps and salt marshes occur in a zone of intensive human
activity and are subject to reclamation and accidental modification of habitat. For
example, human activity has already brought about the extinction of two species of
mangrove, Bruguiera gymnorhiza and Ceriops tagal, in Taiwan. Another two species,
Rhizophora mucronata and Lumnitzera racemosa, are considered to be endangered.
Along the west coast, many of the tidal flats and mangrove swamps have been
converted for use as fish ponds, or reclaimed for industrial estates, housing
developments, power plants, harbours etc.
The major freshwater wetlands are Wuku and Luchou Swamp, Nanjen and
Lungnantan Lakes in Kenting National Park, Duck Pond in Yangmingshan National
Park, Yuenyang Lake and Payu Lake. Several rare and endangered species of aquatic
plants occur in these ecosystems, notably Sparganium fallax which is known only
from Yuenyang Lake, and Isoetes taiwanensis found only in Duck Pond.
Wetland Research
Most of the recent research on wetlands in Taiwan has been carried out by biologists
from the universities or members of the bird societies, although the Taiwan Forestry
Research Insitute is conducting research on the succession of mangroves at Guandu.
Dr Lue Kuang-Yang and Dr Wang Ying of the Department of Biology at National
Taiwan Normal University have been doing research on mangroves and marsh
ecosystems, and the freshwater marsh ecosystem at Nanjen Lake, respectively. Dr
Chen Ming-Yih of the Department of Botany at National Chung-Hsing University is
working on mangroves and estuaries; Dr Chang Kung-Hsiung, Dean of the College of
Marine Science at National Sun Yat-Sen University is conducting research on marine
resources; and Associate Professor Chen Ching-Hsia of the Department of Biology at
Fu Jen University is working on aquatic plants.
The Taipei Wild Bird Society surveys waterbirds at many wetlands in Taiwan, and
operates the bird banding program. In January 1988, the Society organized waterfowl
censuses at twenty-six wetlands around the island. Over 31,000 waterbirds of 73
species were recorded during the censuses. These included 163 grebes, 67
cormorants, 3,683 herons and egrets, two spoonbills (Platalea minor), 9,566 ducks,
222 rails, moorhens and coots, 17,213 shorebirds and 696 gulls and terns. The
Kaohsiung Bird Society surveys waterbirds in the Kaohsiung area, and the Taichung
Bird Club has conducted some studies at the Tatu Estuary.
Wetland Area Legislation

Both the Ministry of the Interior and the Council of Agriculture are responsible for
wetland protection in Taiwan. Under the National Park Law enacted on 13 June 1972,
the Ministry of the Interior set up a National Planning Commission which is
authorized to designate, alter or abolish areas set aside for national parks, and to give
approval on management plans. Establishment of national parks must receive final
approval from the Executive Yuan. Three wetland sanctuaries have been protected
since 1984: Nanjen Lake and Lungnantan in Kenting National Park, and Duck Pond
in Yangmingshan National Park.
The Ministry of the Interior is also in charge of the Taiwan Coastal Nature Reserves.
These Coastal Nature Reserves are divided according to levels and types of use into
"General Conservation" and "Natural Preservation" Zones. The Natural Preservation
Zones are designated either as Ecological Preservation Areas or Natural Preservation
Areas in accordance with the Cultural Assets Preservation Act, administered by the
Council of Agriculture. Seven Coastal Nature Reserves were designated in 1983.
In 1984, the Council of Agriculture became directly responsible for endangered
species and nature reserves under the Cultural Assets Preservation Act. This statute
authorizes the Council of Agriculture to provide research funds, declare endangered
species and designate nature reserves. In 1986, under the Cultural Assets Preservation
Act, the Council of Agriculture established nine nature reserves, three of which are
wetland ecosystems.
A draft law governing the protection of coastal areas and wetlands has been prepared
by Dr T.T. Kuo in the College of Law at National Taiwan University. It contains 10
chapters with 91 articles. Subjects mentioned in the draft include definitions of terms
related to the protection of coastal zones and wetlands, procedures for defining the
boundary and determining the area of a protected area, the aims of protection, law
enforcement, water quality and erosion control, limits for land reclamation, and
budgets for management. The draft will be forwarded to the Executive Yuan for
evaluation and review in the near future.
Wetland Area Administration
The Conservation and Planning Administration of the Ministry of the Interior is
responsible both for the administration of National Parks, and for the planning and
implementation of the National Nature Conservation Strategy and the "Taiwan
Coastal Area Natural Environmental Protection Plan". The latter aims to maintain the
quality of the coastal environment, to protect landscapes and biological resources, and
to manage marine reserves.
The Conservation Division of the Council of Agriculture is responsible both for
scientific research and for the designation of endangered species and nature reserves.
Organizations involved with Wetlands

a)

Governmental Organizations

- Council of Agriculture, Executive Yuan
Responsible for designating Nature Preservation Areas and providing research funds.
- Taiwan Forestry Research Institute, Department of Agriculture and Forestry,
Taiwan Provincial Government
Conducts research on mangrove succession.
-

Construction and Planning Administration (Ministry of Interior)
Includes the Department of National Parks; designates Coastal Protection Areas and
National Parks, and provides research funds.
- Taiwan Forestry Bureau, Taiwan Provincial Government
Responsible for some wetland management.
- National Museum of Natural Science
Involved in planning the Bird Sanctuary at the Tatu Estuary.
b) Non-governmental Organizations
- Society for Wildlife and Nature (SWAN)
Involved in campaigns for the protection of wetlands and waterbirds.
- Animal Protection Association
Campaigning for the protection of wetlands and waterfowl.

-

Taipei Wild Bird Society Surveys waterbirds at many wetlands and operates the bird
banding program.
- Taichung Bird Club Involved in planning the Bird Sanctuary at the Tatu Estuary.
- Kaohsiung Bird Society
Surveys waterbirds in the Kaohsiung area.
- National Taiwan University
Dr Lin Yao-Sung (Department of Zoology) is in charge of planning the Bird
Sanctuary at Guandu.
-

National Taiwan Normal University
The Department of Biology has conducted research on mangroves and marsh
ecosystems.

National Chung-Hsing University
The Department of Botany is involved in research on mangroves and estuaries.
-

Tunghai University

Associate Professor Peter Chen (Department of Environmental Science) is in charge
of the planning of a Bird Sanctuary at the Tatu Estuary, in collaboration with the
National Museum and Taichung Bird Club.
- National Sun Yat-Sen University
The College of Marine Science conducts research on marine resources.
- Fu Jen University
The Department of Biology is working on aquatic plants.
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WETLANDS
Site descriptions taken from Lin et al. (1987), Wetlands of Taiwan (R.O.C.), a report
prepared for this Directory and presented at the Conference on Wetland and
Waterfowl Conservation in Asia, Malacca, Malaysia, 23-28 February 1987.
Additional information has been obtained from the preliminary report of the 1988
mid-winter waterfowl censuses in Taiwan (Wild Bird Society of Taipei).
Wetland name: Wuku and Luchou Swamp
Country: Taiwan
Coordinates: 25°06'N, 121°27'E;
Location:on the west bank of the Tanshui River in Taipei County, 10 km northwest
of Taipei City.
Area: 500 ha.
Altitude: 0-2m.
Biogeographical Province: 4.27.12.
Wetland type: 15 & 20.
Description of site: An area of freshwater marsh and seasonally flooded arable land,
with ponds up to 2m deep; on the outskirts of Taipei City. Salinities range from
0.01-2.0 p.p.t., and pH values from 7.5-10.5.
Climatic conditions: Humid tropical climate with an average annual rainfall of about
2,000 mm, a mean annual temperature of 22°C, mean monthly temperatures in the
range 15-29°C, and an average relative humidity of 80%.
Principal vegetation: Eichhornia crassipes is the dominant aquatic plant. 152
species of vascular plants have been recorded including species of Polygonum,
Ceratophyllum, Hydrocotyle, Potamogeton, Cyperus, Echinochloa, Paspalum,
Phragmites, Sporobolus, Lemna, Salvinia, Azolla and Typha. There are rice paddies
and vegetable gardens in adjacent areas.
Land tenure: The wetland and surrounding areas are privately owned.
Conservation measures taken: The area has been classified as Flood Denuded Land.
Conservation measures proposed: The Taipei County Government has proposed
that a nature park and recreational area be established at the swamp.
Land use: The flooded land is used as a rubbish dump by two villages close to the
wetland, and some parts are being reclaimed for an industrial estate. There are several
villages and industrial estates in the surrounding areas.
Disturbances and threats: Eutrophication caused by inflow of domestic sewage,
with algal blooms occurring all year round. High concentrations of nitrates and
phosphates, and biological oxygen demand values in excess of 10 p.p.m., have been
reported.
Economic and social values: The swamp supports a rich fishery; over 2,000 kg of
fish were caught per day in 1984.
Fauna: The swamp supports a very rich fauna which has been well documented. This
includes 11 species of molluscs, 12 species of fish (Tilapia mossambica being the
most abundant), 6 species of amphibians, two species of freshwater turtles, and 107
species of birds (including 58 species of waterfowl). The commoner waterfowl

include Tachybaptus ruficollis, Nycticorax nycticorax, Bubulcus ibis, Egretta
garzetta, Amaurornis phoenicurus, Gallinula chioropus, Charadrius dubius, Actitis
hypoleucos, Gallinago gallinago, Tringa nebularia, T. glareola and Sterna albifrons.
The threatened Chinese Egret Egretta eulophotes has been recorded. Complete lists of
the molluscs and birds are given in Lin et al. (1987).
Waterfowl recorded during a mid-January census in 1988 included: 60 Bubulcus ibis
73 Ardea cinerea
10 Anas poecilorhyncha
48 Charadrius dubius
52 Tringa glareola
Special floral values: One of the most extensive and diverse freshwater plant
communities in Taiwan.Complete lists of the vascular plants (152 species) and
phytoplankton (29 species) are given in Lin et al. (1987).
Research and facilities: Lue and Tsai (1979) made an avifaunal survey of the swamp
in 1977-1979, and Lue (1983) carried out an ecological survey with the support of the
National Science Council.
References: Lin et al. (1987); Lue (1983); Lue et al. (1986); Lue & Tsai (1979).
Criteria for inclusion: lc, 2b.
Source: Lin Yao-Sung, Lue Kuang-Yang, Chen Ming-Yih and Chen Ching-Hsia.
Wetland name: Guandu Marsh
Country: Taiwan
Coordinates: 25°07'N, 121°27'E;
Location:in the northwestern suburbs of Taipei City.
Area: 153 ha.
Altitude: 0-3m.
Biogeographical Province: 4.27.12.
Wetland type: 02, 06, 07, 08, 15 & 19.
Description of site: A 55 ha patch of mangroves and brackish marshes with adjacent
intertidal mudflats outside a 10m wide embankment, and 98 ha of fresh to brackish
ponds, marshes and rice paddies inside the embankment.The marsh is in the estuary
of the Tanshui River at its confluence with the Keeling River. The maximum water
depth is three metres, and salinities range from fresh to 30 p.p.t.There are two tides
daily and the average tidal range is about two metres.
Climatic conditions: Humid tropical climate with an average annual rainfall of about
2,000 mm, a mean annual temperature of 22°C, monthly mean temperatures in the
range l5-29°C, and an average relative humidity of 80%.
Principal vegetation: Brackish marshes with Phragmites communis and Cyprus
Malaccans, and mangrove swamps dominated by Candela candle outside the
embankment; freshwater marshes with Paspalum repens and P. distichum, and rice
paddies inside the sea-wall.About 175 species of vascular plants have been recorded
at the site.
Land tenure: The wetland and adjacent areas are privately owned.

Conservation measures taken: A Bird Sanctuary of 117 ha was established by the
Taipei City Government in September 1983. However, this included about 60 ha of
privately owned rice paddies, and few restrictions were placed on human activities in
the marsh. In 1986, following a major publicity campaign for the conservation of the
site, the area of mangroves and marsh (55 ha) outside the embankment was
designated as a Nature Preservation Area by the Council of Agriculture, and given
strict protection.
Conservation measures proposed: In October 1985, the Taipei City Government
decided to establish a Nature Park incorporating 50 ha of the marshes and rice
paddies inside the embankment, adjacent to the Nature Preservation Area.This Nature
Park will be developed for nature protection, outdoor recreation and conservation
education.A detailed management plan is being prepared; this calls for the
construction of a peripheral canal and belt of trees to reduce human disturbance, the
management of 43 ha as a bird sanctuary, the development of seven ha for
recreational and educational purposes, and the construction of a network of nature
trails and observation hides.It is anticipated that construction will commence in 1989.
Land use: None in the Nature Preservation Area. Activities in adjacent areas include
the rearing of ducks and pigs, cultivation of rice and vegetables, and dumping of soil
inside the embankment. The city of Taipei extends to the edge of the wetland.
Disturbances and threats: There is a considerable amount of water pollution in the
marsh, and disturbance from boating activities. Parts of the marsh have been used for
the dumping of soil.
Economic and social values: Situated on the outskirts of Taipei City and with a
variety of wetland habitats, the reserve has tremendous potential for public recreation,
conservation education and scientific research. It has long been a popular spot for
bird-watchers.
Fauna: The fishes include the mudskipper Periophthalmus sp and Tilapia sp. Some
204 species of birds (45% of the total avifauna of Taiwan) have been recorded,
including 74 species of waterfowl. The marsh is particularly important as a feeding
area for herons and egrets, a staging area for some 40 species of migratory shorebirds,
and a wintering area for several species of dabbling ducks (notably Anas crecca).
Three threatened species of waterfowl have been recorded, Egretta eulophotes,
Tringa guttifer and Larus saundersi. The commoner shorebirds include Glareola
maldivarum, Pluvialis dominica, Charadrius dubius, C. alexandrinus, C. mongolus,
Tringa nebularia, T. glareola, Actitis hypoleucos, Phalaropus lobatus, Gallinago
gallinago, Calidris ruficollis, C. acuminata, C. ferruginea and C. alpina (mainly a
winter visitor).
Guandu Marsh and the Tamshui River in and around Taipei City are the most
important wintering area for ducks in Taiwan. Over 4,600 ducks of fourteen species
were present in mid-January 1988, including:
3,500 Anas crecca
385 A. poecilorhyncha
194 A. acuta
575 A. clypeata
31 Aythya fuligula

Rare visitors to Taiwan included one Tadorna ferruginea, one Anas formosa and
three Aythya baeri. Other waterfowl recorded during this census included:
300 Bubulcus ibis
24 Egretta garzetta
75 E. alba
190 Charadrius alexandrinus
940 Calidris alpina
142 Larus ridibundus
The abundant invertebrate fauna at Guandu Marsh includes ten species of crabs,
notably fiddler crabs Uca spp, and 11 species of molluscs.
Special floral values: None known.
Research and facilities: The Taipei City Government has supported several studies
on the fauna and flora of the reserve by the universities. Lin et al. (1987) give
complete lists of the birds, crabs, molluscs and plants recorded at Guandu.
References: Chou (1985); Karpowicz (1985); Lin et a!. (1984); Lin et a!. (1987);
Wang (1984).
Criteria for inclusion: 1b, 2b.
Source: Lin Yao-Sung, Lue Kuang-Yang, Chen Ming-Yih and Chen Ching-Hsia.
Wetland name: Chuwei Mangrove Swamp
Country: Taiwan
Coordinates: 25°10'N, 121°26'E;
Location:in the estuary of the Tanshui River, 15 km NNW of Taipei City.
Area: 60 ha.
Altitude: 0-5m.
Biogeographical Province: 4.27.12.
Wetland type: 02 & 07.
Description of site: An area of mature mangrove swamp on the east bank of the
Tanshui River approximately five km upstream from the river mouth, with rice
paddies and duck farms on the landward side.Salinities range from 0-30 p.p.t., and pH
values from 7.3-8.3.
Climatic conditions: Humid tropical climate with an average annual rainfall of about
2,000 mm, a mean annual temperature of 22°C, and mean monthly temperatures in
the range 15-29°C.
Principal vegetation: Mangrove swamp dominated by Kandelia candel, with some
Phragmites communis in the high tide zone. The density of K. candel exceeds 2.5
individuals per sq.m. About 58 species of plants have been recorded in the area
immediately above the high tide limit.
Land tenure: The mangrove swamp is owned by the Taiwan Forestry Bureau.
Adjacent land is privately owned or owned by the Railroad Bureau.
Conservation measures taken:
The mangrove swamp was designated as an
Ecological Protection Area in 1986. It is administered by the Taiwan Forestry Bureau.
Land use: None in the mangrove swamp. It is being maintained in its natural state.
There are some small rice paddies adjacent to the reserve, two aquaculture ponds for
clams Meretrix lusoria to the east, and a duck farm to the northeast.

Possible changes in land use: There is a possibility that the aquaculture ponds will
be extended and will encroach upon the reserve.
Disturbances and threats: Water pollution from the Tanshui River, over harvesting
of crabs Scylla serrata, and consumption of aquatic vegetation by domestic ducks
reared on the nearby duck farms.
Economic and social values: The swamp is an important breeding ground for several
species of crabs with high economic value such as Scylla serrata, and for bivalves,
notably Meretrix lusoria.
Fauna: The mangrove swamp supports a breeding colony of over 5,000 herons and
egrets, mainly Nycticorax nycticorax, Bubulcus ibis and Egretta garzetta, and a wide
variety of ducks and shorebirds occur during the migrating season.The mudskipper
Periophthalmus cantonensis is common, and there are at least three species of
amphibians and three species of reptiles in the swamp and surrounding areas. Other
fauna includes 12 species of crabs and 11 species of molluscs. The snail Neritina
turrita has recently been found in this area, a new species for Taiwan. Polychaetes are
abundant in the mud.Lin et al. (1987) give full lists of the molluscs, crabs,
amphibians and reptiles recorded at the site.
Special floral values: Chuwei Swamp contains the largest mature stand of Kandelia
candel in Taiwan.
Research and facilities: An investigation of the crab fauna and some basic
ecological surveys including productivity studies have been carried out by staff and
students of National Taiwan Normal University.
References: Lin et al. (1987); Lue (1982).
Criteria for inclusion: 2b, 2c.
Source: Lin Yao-Sung, Lue Kuang-Yang, Chen Ming-Yih and Chen Ching-Hsia.
Wetland name: Watzuwei Mangrove Swamp
Country: Taiwan
Coordinates: 25°10'N, 121°24'E;
Location: on the south bank of the Tanshui river near its mouth, 15 km northwest of
Taipei City.
Area: 20 ha.
Altitude: Sea level.
Biogeographical Province: 4.27.12.
Wetland type: 02, 06, 07 & 08.
Description of site: An area of mangrove swamp, salt marshes and intertidal
mudflats near the mouth of the Tanshui River. Salinities range from 5-30 p.p.t. There
are two tides daily, with an average tidal range of approximately 3m. Climatic
conditions: Humid tropical climate with an average annual rainfall of about 2,000
mm, a mean annual temperature of 22 °C, and mean monthly temperatures in the
range 15-29°C.
Principal vegetation: A pure stand of Kandelia candel; the vine Ipomoea pescaprae
grows on the sandy beach to the west of the mangroves.
Land tenure: The wetland is owned by the Taiwan Forestry Bureau. Adjacent areas
are privately owned.

Conservation measures taken: The wetland was designated as a Coastal Ecological
Protection Area in 1985.
Land use: None.
Possible changes in land use: There is a proposal to build a water treatment plant
nearby.
Disturbances and threats: Pollution from the metropolitan area of Taipei and
possible future pollution from a proposed water treatment plant. Economic and
social values: Because of its proximity to Taipei City, the area is a popular
bird-watching spot.
Fauna: Over 150 species of birds have been recorded in the area including 99 species
of waterfowl. The mangroves and mudflats are particularly important as a staging
area for migratory shorebirds (42 species recorded), and this is one of the few
breeding localities for Charadrius dubius in Taiwan.The endangered Chinese Egret
Egretta eulophotes occurs in winter, and Grus monacha and Numenius minutus have
been observed.Fifteen species of crabs belonging to four families (Protunidae,
Ocypodidae, Grapsidae and Mictyridae) occur, including the rare endemic Uca
formosensis. Other fauna includes seven species of molluscs, six amphibians and nine
reptiles. Full lists of the birds, reptiles, amphibians, crabs and molluscs are given by
Lin et al. (1987).
Special floral values: None known.
Research and facilities: The crabs and molluscs have been investigated by Lue
Kuang-Yang and Hung Jen-Su. A bird banding programme is currently being
undertaken by the Taipei Wild Bird Society, as a pilot study for an International Bird
Banding Programme to be conducted in the near future.
References: Lin et al. (1987); Wu (1986).
Criteria for inclusion: lb, 2a, 2b.
Source: Lin Yao-Sung, Lue Kuang-Yang, Chen Ming-Yih and Chen Ching-Hsia.
Wetland name: Duck Pond (Dream Lake)
Country: Taiwan
Coordinates: 25°1O'N, 121°33'E;
Location: in Yan gmingshan National Park, 15 km north of Taipei City.
Area: 0.09 ha.
Altitude: 850m.
Biogeographical Province: 4.27.12.
Wetland type: 15.
Description of site: A tiny freshwater lake, only nine hundred square metres in
extent, fed by local rainfall; on the forested southeastern slopes of Chihsingshan
volcano (l,120m). The lake reaches a maximum depth of 4m during periods of heavy
rainfall, but dries out almost completely during dry periods.
Climatic conditions: Humid subtropical climate, with average temperatures ranging
from 15-19°C.For most of the year the lake is enveloped in fog.
Principal vegetation: Isoetes taiwanensis is the dominant aquatic plant. Other
species include Eriocaulon chishingsanensis, Schoenoplectus mucroxatus subsp.
robustus, Eleocharis dulcis, Nymphoides indica, Sphaerocaryum malaccense,

Eleocharis congesta var. japonica, Juncus effusus, J. leschenaultii and Isachne
globosa. Grassland, mixed coniferous forest and broadleaf forest occur in surrounding
areas.
Land tenure: The lake and surrounding areas are owned by the Ministry of Interior.
Conservation measures taken: The pond is protected in Yangmingshan National
Park (10,000 ha), established in 1982 and administered by the Ministry of Interior.
Land use: Outdoor recreation in the National Park.
Disturbances and threats: Disturbance from visitors to the Park and some collection
of botanical specimens.
Economic and social values: A popular scenic spot with mythological associations,
and a very valuable site for scientific research and educational purposes.
Fauna: The fish Channa asiatica and the frog Rana longicrus occur in the lake.
Special floral values: The lake is the only known locality for the endangered aquatic
plant Isoetes taiwanensis. Fifty-one species of plants have been recorded, and these
are listed by Lin et al. (1987).
Research and facilities: Huang (1984) has conducted a floral survey of the lake and
its surroundings.
References: Lin et al. (1987); Huang (1984); Huang et al. (1984).
Criteria for inclusion: la, 2d.
Source: Lin Yao-Sung, Lue Kuang-Yang, Chen Ming-Yih and Chen Ching-Hsia.
Wetland name: Lanyangchi Estuary
Country: Taiwan
Coordinates: 24°43'N, l21°49'E;
Location: on the east coast of Taiwan near han City, 45 km southeast of Taipei.
Area: Several hundred ha.
Altitude: 0-5m.
Biogeographical Province: 4.27.12.
Wetland type: 02, 05, 06 & 11.
Description of site: The estuary of the Lanyangchi River, with some brackish
marshes, intertidal mudflats, sandy beaches and several sandy islets.The river has a
maximum depth of 3m, and salinities in the marshes range from 0-10 p.p.t. There are
two tides daily with a tidal variation of approximately 3m. The extensive brackish
marshes which once existed in this area have been replaced with fish ponds.
Climatic conditions: Humid tropical climate.
Principal vegetation: Brackish marshes with Phragmites communis; rice fields in
adjacent areas.
Land tenure: The wetland is owned by the Water Board; adjacent areas are privately
owned.
Conservation measures taken: A Bird Sanctuary was established by the Bureau of
Tourism in 1977, and the estuary was designated as a Coastal Protection Area by the
Department of National Parks, Ministry of the Interior, in 1985.
Land use: None at the wetland; cultivation of rice and aquaculture in adjacent areas.
Disturbances and threats: Water pollution from Ilan City, and the spread of water
hyacinth Eiehhornia easipes in the river.Increased human disturbance, especially

disturbance from illegal hunting, has caused a decrease in the number of migratory
ducks and shorebirds visiting the area in recent years.
Economic and social values: The estuary is an important area for the study of
waterfowl migration.
Fauna: 159 species of birds have been recorded including 91 species of waterfowl
(Lin et al.,1987). The area is particularly important as a staging and wintering area for
herons and egrets (13 species), geese (4 species), ducks (12 species), shorebirds (42
species) and terns (11 species).Cygnus cygnus, C. columbianus, Grus japonensis and
G. vipio have occurred, and Pandion haliaetus and Falco peregrinus are regular on
passage.
Reptiles and amphibians include Natrix stolata, Bufo melanosticus, Rana limnocharis
and R. guntheri.
Special floral values: None known.
References: Lin et al. (1987); Wu (1986).
Criteria for inclusion: lb. 2b.
Source: Lin Yao-Sung, Lue Kuang-Yang, Chen Ming-Yih and Chen Ching-Hsia.
Wetland name: Yuenyang Lake
Country: Taiwan
Coordinates: 24°35'N, l2l°24'E;
Location: in Sinchu County, 50 km SSW of Taipei.
Area: 5.8 ha (lake 3.6 ha; surrounding marsh 2.2 ha).
Altitude: 1,670m.
Biogeographical Province: 4.27.12.
Wetland type: 15.
Description of site: A small freshwater lake with fringing marshes in a mountain
valley, with nearby peaks rising to 2,178m.Fed by local rainfall, and up to 15m deep.
Climatic conditions: Humid temperate montane climate.
Principal vegetation: Potamogeton octandra, Sparganium fallax, Schoenoplectus
mucronatus in the lake; Miscanthus transmorrisonensis, S. mucronatus, Scirpus
morrisonensis, Rhododendron mariesii, Rhamnus crenata in the marshes.
Chamaecyperis formosensis and C. taiwanensis in adjacent areas.
Land tenure: The lake and surrounding areas are owned by the Taiwan Forestry
Bureau.
Conservation measures taken: The lake is protected in the Yuenyang Lake Nature
Reserve (374 ha), established in 1986 and administered by the Taiwan Forestry
Bureau.
Land use: None; a Nature Reserve.
Disturbances and threats: There is some disturbance from the occasional hunter and
other visitors to the Reserve.
Economic and social values: The Nature Reserve provides excellent opportunities
for research on aquatic plants, liverworts, mosses and cypress forest.
Fauna: Only two species of waterfowl, Tachybaptus ruficollis and Anas
querquedula, have been recorded at the lake, but the surrounding shrubbery and
woodland are rich in terrestrial species including many endemic birds.

Special floral values: The rich flora of the lake and surrounding areas includes 208
species of vascular plants, 28 of which are ferns and four of which are known only
from this locality, viz. Sparganium fallax, Galium taiwanense, Carex capillacea and
Rhynchospora alba.Lin et al (1987) give a complete list of the plants recorded.
Research and facilities: Basic faunal and floral surveys have been conducted by the
Taiwan Forestry Research Institute.
References: Lin et al. (1987); Liu & Hsu (1973).
Criteria for inclusion: la, 2d.
Source: Lin Yao-Sung, Lue Kuang-Yang, Chen Ming-Yih and Chen Ching-Hsia.
Wetland name: Tatu Estuary
Country: Taiwan
Coordinates: 24°11'N, 120°29'E;
Location: in northwestern Changhua County, 20 km WNW of Taichung. Area:
c.7,000 ha including c.150 ha of marshes inside the sea-wall.
Altitude: 0-5m.
Biogeographical Province: 4.27.12.
Wetland type: 02, 06, 08 & 10.
Description of site: The lower estuary of the Tatu River, with extensive intertidal
mudflats, up to five km wide at low tide, and an adjacent area of brackish marshes,
wet grassland and abandoned fish ponds between an old and a new seawall.
Climatic conditions: Humid tropical climate with an average annual rainfall of about
2,000 mm.
Principal vegetation: The aquatic vegetation is dominated by Phragmites
communis and Paspalum vaginatum. Lin et al. (1987) give a list of 58 species of
plants recorded at the site.
Land tenure: The wetland and adjacent areas are owned by the Ministry of
Economic Affairs.
Conservation measures taken: The Council of Agriculture has recently declared the
area as a Waterfowl Sanctuary. A management plan for the sanctuary is being
developed by the Department of Environmental Science at Tunghai University in
collaboration with the National Museum of Natural Science and the Taichung Bird
Club.
Land use: None at the wetland; abandoned fish ponds in the surrounding areas.
Possible changes in land use: The Taiwan Power Company plans to utilize the
marsh for dumping coal ash, and proposals have been made to use the site for
industrial development.
Disturbances and threats: There is a considerable amount of air and water pollution
from nearby industrial developments. Although the wetland has been declared a
sanctuary, there is no active protection, and fish ponds have been constructed illegally
in the marsh.
Economic and social values: The wetland is a popular spot for bird-watching and
other forms of outdoor recreation.
Fauna: The very diverse fauna includes eight species of mammals, 168 species of
birds, nine species of reptiles, seven species of amphibians, 36 species of fishes and

25 species of butterflies (Lin et al., 1987). The marshes inside the seawall provide
breeding habitat for Tachybaptus ruficollis, Amaurornis phoenicurus, Gallinula
chioropus and Rostratula benghalensis. The estuary is a very important feeding area
for hundreds of Nycticorax nycticorax, Bubulcus ibis and Egretta garzetta from the
three surviving egretries in the Taichung area.Up to 70 Ardea cinerea and many
Egretta intermedia and E. alba occur in winter. The area is particularly important as a
staging and wintering area for migratory shorebirds.Some 40 species have been
recorded, the commonest being Charadrius alexandrinus (which also breeds), Limosa
limosa, Tringa stagnatilis, T. nebularia, T. glareola, Xenus cinereus, Phalaropus
lobatus, Calidris rut icollis, C. acuminata, C. alpina, C. ferruginea and Limicola
falcinellus. Some 2,000-4,000 Calidris alpina winter in the area, along with over 300
Numenius arquata. Approximately 120 Calidris canutus were present in early May
1986.Regular shorebird censuses in spring 1987 gave maximum counts of 1,708 in
April and 1,015 in May. The marshes are also of considerable importance for passage
and wintering ducks; 13 species have been observed, and concentrations of over
3,000 birds have been recorded. Three Scaled Mergansers Mergus squamatus in
November 1987 were the first record of this endangered species in Taiwan.Waterfowl
recorded during a mid-January census in 1988 included:
20 Egretta garzetta
1,000 Anas acuta
400 Pluvialis squatarola
500 Charadrius alexandrinus
380 Numenius arquata
50 Tringa nebularia
1,500 Calidris alpina
30 Saunders' Gulls Larus saundersi
Special floral values: Two rare species, Myoporum bontioides and Gymnodinium
aeruginosum, occur in the marsh.
Research and facilities: Basic faunal and floral surveys have been conducted by
biologists from National Taiwan University and Tunghai University. References:
Karpowicz (1985); Lin et al. (1987).
Criteria for inclusion: lb. 2b, 3b.
Source: Lin Yao-Sung, Lue Kuang-Yang, Chen Ming-Yih, Chen Ching-Hsia and
Peter Chen.
Wetland name: Tungshih (Ton-Shou) Mangroves
Country: Taiwan
Coordinates: 23°27'N, 120°09'E;
Location:on the west coast of Chiayih County, 50 km north of Tainan.
Area: c.30 ha.
Altitude: Sea level.
Biogeographical Province: 4.27.12.
Wetland type: 06 & 07.

Description of site: Several small patches of mangroves with adjacent intertidal
mudflats, remnants of once much more extensive coastal swamps and flats. Salinities
range from 20-35 p.p.t.
Climatic conditions:
Humid tropical climate with an average annual rainfall of
about 2,000 mm.
Principal vegetation: Mangrove forest with a mixture of Avicennia marina,
Kandelia candel and Rhizophora mucronata. Strand communities with Atriplex
nummularia and Myoporum bontioides in adjacent areas.
Land tenure: The wetland is Public Land (state owned); adjacent areas are privately
owned.
Conservation measures taken: The patches of mangrove forest have recently been
protected under the Coastal Area Natural Environmental Protection Plan.
Land use: There are extensive culture beds for oysters (Crassostrea gigas) and clams
(Meretrix lusoria) adjacent to the mangroves, and other types of aquaculture ponds
inland.
Possible changes in land use: A project for the reclamation and development of the
intertidal mudflats in the area is currently under consideration.
Disturbances and threats: Destruction of mangroves for shellfish culture, water
pollution, increased sedimentation and proposed development of the intertidal
mudflats.
Economic and social values: The mangrove swamps play an important role in
supporting the culture of oysters and clams in adjacent areas, and provide valuable
opportunities for research and education.
Fauna: The rich fish fauna includes a variety of species of economic importance.102
species of birds have been recorded, including 60 species of waterfowl (Lin et al.,
1987).The site is particularly important as a feeding and nesting area for
Ardeidae.There are two breeding colonies of herons and egrets, one in the Wen-Kiang
mangroves (4.3 ha) and the other in a 1.1 ha stand of bamboo and casuarina at
Lie-Tzu-Lun. The latter colony held 4,500 birds in 1975 and 5,300 birds in 1976, with
the three common species, Nycticorax nycticorax, Bubulcus ibis and Egretta garzetta,
present in roughly equal numbers. The intertidal mudflats are also important for
migratory shorebirds (39 species recorded), and the rare cranes (Grus japonensis, G.
vipio) have been observed. Pandion haliaetus and Falco peregrinus occur on passage.
Waterfowl recorded in the general area during a mid-January waterfowl census in
1988 included:
480 Bubulcus ibis
410 Egretta garzetta
130 E. alba
25 Ardea cinerea
220 Pluvialis dominica
35 Charadrius dubius
60 C. alexandrinus
50 Tringa nebularia
260 T. glareola
50 Gallinago gallinago
120 Calidris ruficollis

30 C. subminuta
1 Larus saundersi
17 Gelochelidon nilotica
Other fauna includes 16 species of molluscs and 18 species of crabs (Lin et al., 1987).
Special floral values:The mixed mangrove stands contain Rhizophora mucronata, an
endangered species in Taiwan.
Research and facilities:Detailed faunal and floral studies have been carried out by
biologists from National Chung-Hsing University, and changes in the mangrove
ecosystem have been monitored for the past thirty years.
References: Chen & Lee (1978); Lin et al. (1987); Wu (1986).
Criteria for inclusion: lb. 2b, 2c, 3 b.
Source: Lin Yao-Sung, Lue Kuang-Yang, Chen Ming-Yih and Chen Ching-Hsia.
Wetland name: Payu Lake
Country: Taiwan
Coordinates: 22°44'N, 120°53'E;
Location: on the boundary of Pintung and Taitung Counties, in the southern
highlands 40 km east of Pintung.
Area: 5.13 ha.
Altitude: 2,040m.
Biogeographical Province: 4.27.12.
Wetland type: 15.
Description of site: A small freshwater lake high in the mountains of southern
Taiwan, with a peak rising to 2,377m nearby. The lake is fed by local rainfall and
drains west. The maximum depth is 1.5m, and the pH value 7.0.
Climatic conditions: Humid subtropical montane climate.
Principal vegetation: A species of Chara is the only large aquatic plant. There is
virgin Taiwania forest to the northeast of the lake.
Land tenure: The lake and surrounding areas are owned by the Taiwan Forestry
Bureau.
Conservation measures taken: None.
Conservation measures proposed: A protected area is in the planning stage.
Land use: Carp are reared in the lake by the Pintung County Government, and there
is occasional hunting in the surrounding areas.
Disturbances and threats: Disturbance from carp rearing activities and hunting.
Economic and social values: As one of the very few natural high mountain lakes in
Taiwan, the site has considerable value for research and educational purposes.
Fauna: No information is available on the lake fauna. Forty-seven species of birds
have been recorded from the surrounding forests, including many of Taiwan's
endemic species (Lin et al.,1987).
Special floral values: No information.
Research and facilities: Basic limnological studies have been conducted by Otsu et
al. (1984), who give a list of the phytoplankton and zooplankton.
References: Lin et al. (1987); Otsu et al. (1984).
Criteria for inclusion: la.

Source: Lin Yao-Sung, Lue Kuang-Yang, Chen Ming-Yih and Chen Ching-Hsia.
Wetland name: Nanjen Lake
Country: Taiwan
Coordinates: 22°05'N, 120°51'E;
Location:in the northeastern part of Kenting National Park on the Hengchun
Peninsula, at the southern tip of Taiwan.
Area: 150 ha.
Altitude: 319m.
Biogeographical Province: 4.27.12.
Wetland type: 14 & 19.
Description of site: A freshwater lake with deeply indented shoreline and associated
marshes surrounded by grassland and abandoned rice paddies; in the forested hills of
the Hengchun Peninsula. The depth of the lake varies from 0.5-1.5m according to the
local rainfall, and reaches its lowest at the end of the dry season (November to May).
Salinities are in the range 0-0.4 p.p.t., and pH values in the range 5-7.
Climatic conditions: Humid tropical climate with an annual rainfall of 1,700-2,000
mm, about 80% of which falls during a rainy season from June to September.The
mean annual temperature is 23°C (maximum 30°C, minimum 15°C), and the relative
humidity in the range 72%-84%.
Principal vegetation: 110 species of aquatic plants have been recorded (Lin et al.,
1987). The dominant submergents are Najas minor, Spirogyra arcta and Riccia
fluitans; the dominant floating species are Nymphoides cristata, Nymphaea rubra and
Azolla pinnata; and the dominant emergents are Eleocharis dulcis, Schoenoplectus
juncoides, Leersia hexandra and Sagittaria trifolia. The dominant vegetation in
surrounding areas is tropical monsoon forest with some open areas of grassland.
Land tenure: The lake is privately owned, and the surrounding areas are Public
Land. Some 66.62% of the National Park is Public Land and 33.38% is private.
Conservation measures taken: The lake is included within the Kenting National
Park (32,631 ha), established in 1982. Hunting is strictly prohibited by the Park
Authority, but only 30% of the habitat is under strict protection. The lake and
adjacent areas were designated as the Nanjen Ecological Preservation Area in 1984.
Conservation measures proposed: It has been proposed that the lake be made into a
Bird Sanctuary.
Land use: The lake is used for water supply. Rice paddies around the lake have been
abandoned and the virgin forests in surrounding areas are protected.
Possible changes in land use: There is a proposal to build a check dam to maintain
water levels in the lake.
Disturbances and threats: Leersia hexandra is spreading rapidly in the lake, and
will have a significant effect on the lake's ecology.
Economic and social values: The lake is of considerable value for scientific
research.
Fauna: The diverse fauna includes nine species of molluscs, seven species of
crustaceans, 21 species of fishes (with an introduced Tilapia hybrid as the most
abundant), 14 species of amphibians and 24 species of reptiles (Lin et al., 1987).

Eighty species of birds have been recorded in the area, including 27 species of
waterfowl, mainly herons and egrets, dabbling ducks (Anas spp) and shorebirds.
Special floral values: Four rare species of aquatic plant occur, namely Rotala
wallichii (recently recorded for the first time in Taiwan), Floscopa scandens, Isachne
,niliaceae and Monochoria korsakowii.
Research and facilities: The fauna and flora of the lake have been well documented,
and a limnological study has been carried out by Lue et al. (1985). A permanent
Ecological Station was established in 1987.A considerable amount of information is
available on the National Park as a whole. There are extensive facilities for visitors
and for the large permanent staff, and numerous programmes of conservation
education, interpretation and scientific research are now being carried out or are
planned for the future.
References: Chen & Wang (1985); Huang et al. (1984); IUCN (in prep); Karpowicz
(1985); Lin et al. (1987); Lue et al. (1985); Wang (1985).
Criteria for inclusion: lb. 2a, 2b.
Source: Lin Yao-Sung, Lue Kuang-Yang, Chen Ming-Yih and Chen Ching-Hsia.
Wetland name: Lungnantan Lake
Country: Taiwan
Coordinates: 21°59'N, 120°44'E;
Location: 3 km southeast of Hengchun, in the southwestern part of Kenting National
Park, at the southern tip of Taiwan.
Area: c.175 ha.
Altitude: Less than 50m.
Biogeographical Province: 4.27.12.
Wetland type: 14.
Description of site: A freshwater lake with surrounding marshes, fed by local
rainfall.The maximum depth is 3.5m but the lake level fluctuates greatly with the
seasons, reaching its lowest at the end of the dry season (November to May).
Climatic conditions: Humid tropical climate with an annual rainfall of 1,700-2,000
mm, about 80% of which falls during a rainy season from June to September.The
mean annual temperature is 23°C (maximum 30°C, minimum 15°C), and the relative
humidity in the range 72%-84%.
Principal vegetation: No information is available on the aquatic vegetation. Rice
paddies, onion fields and Leucaena plantations in adjacent areas.
Land tenure: The lake is Public Land; surrounding areas are privately owned.
Conservation measures taken: The lake is included within the Kenting National
Park (32,631 ha), established in 1982. The lake was designated as a Scenic Area in
1984.
Conservation measures proposed: There is a proposal to make the lake into a Bird
Sanctuary.
Land use: The lake is used for water supply and for the culture of fish and clams.
Rice and sisal (Agave rigida var. sisalana) are farmed in the surrounding areas.
Disturbances and threats: None known.

Economic and social values: The lake provides water for irrigation and is a public
water supply for the Hengchun area.It is one of the most popular spots for
bird-watching in Taiwan.
Fauna: Thirteen species of freshwater fishes occur in the lake, a species of Tilapia
being the most abundant.Over 70 species of waterfowl have been recorded, mainly
herons, egrets, ducks, rails and shorebirds.The lake is particularly important during
the autumn migration season when large numbers of Ardeidae, ducks and shorebirds
stop over briefly on their way to the Philippines and beyond.
Waterfowl recorded during a mid-January census in 1988 included three Podiceps
nigricollis (a rare winter visitor to Taiwan) and:
92 Anas acuta
48 A. clypeata
1,352 Aythya fuligula
50 Fulica atra
along with small numbers of Tachybaptus ruficollis, Phalacrocorax carbo, five
species of herons and egrets, and five other species of ducks.
Special floral values: None known.
Research and facilities: Numerous avifaunal surveys have been conducted at the
lake. A considerable amount of information is available on the National Park as a
whole.There are extensive facilities for visitors and for the large permanent staff, and
numerous programmes of conservation education, interpretation and scientific
research are now being carried out or are planned for the future.
References: Huang et al. (1984); IUCN (in prep); Lin (1985); Lin et al. (1987).
Criteria for inclusion: lb, 2b, 3 b.
Source: Lin Yao-Sung, Lue Kuang-Yang, Chen Ming-Yih and Chen Ching-Hsia.
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HONG KONG
INTRODUCTION
by David S. Melville
Area: 1,067 sq.km.
Population: 5,583,000.
Hong Kong is situated at approximately 22°20' North and 114'10' East, on the southeast coast
of China. It comprises two main islands (Hong Kong and Lantau), over 200 smaller islands and
an area of mainland (Kowloon and the New Territories).Hong Kong is mountainous with
deeply incised submerged coastal features. Approximately 80% of the Territory is over 100
metres above sea level. Urban development and agriculture are concentrated in the lowlands
and extensive coastal reclamations have been carried out to provide land for development
(c.3,250 ha by 1985). Hong Kong's climate is subtropical with marked seasonality. The
summer is typically hot and humid with the heaviest rainfall between April and September.
The winters are mild and relatively dry. The average total annual rainfall is 2,224.7 mm. The
mean daily minimum temperature is 13.2°C (January) and the maximum 31.6°C (July). Hong
Kong lies on the boundary of the Palearctic and Indomalayan biogeographical regions.
Summary of Wetland Situation
Hong Kong was formerly covered by an oak-laurel forest (Fagaceae/Lauraceae). Small areas
of freshwater marshland would have been present in poorly drained valley bottoms and much
of the sheltered coasts would have been backed by mangroves. It seems likely that the first
human settlers arrived in Hong Kong in about 4,000 B.C. These people would have been
hunter-gatherers, living mostly along the sheltered coasts. Although rice cultivation is known
to have started in China about 5,000 B.C. the timing of its arrival in Hong Kong is uncertain. It
is likely that lowland paddy was grown first with subsequent terracing of hillsides.
Reclamation of the marshlands began with the early human settlers taking areas for paddy, salt
pans and (probably more recently) gei wais (shallow shrimp ponds). Land tax records suggest
that reclamation first took place around Yuen Long (on the shore of Deep Bay) some one
thousand years ago. Since the Man clan settled at San Tin (New Field) in 1279, over 400 ha
have been reclaimed for paddy. The first large-scale reclamation project in Deep Bay was at
Ping Shan where over 325 ha of paddy land were won in the early 1920s. Following the
success of this project, further reclamation was started north of Yuen Long. In the early 1940s,
over 200 ha of mangrove to the west of Mai Po village were impounded for shrimp farming.
Similar reclamations, but probably on a smaller scale, took place in other sheltered areas,
around Tolo Harbour and Starling Inlet for example.
The spread of paddy farming must have resulted in an increase in the amount of freshwater
habitat in Hong Kong even if reclamation of coastal marshes reduced intertidal habitat
diversity. However, the reclamation of coastal swamps may have been in part beneficial by

providing suitable high tide roost sites for those shorebirds, e.g. Charadrius spp, which are
unable to perch in mangroves.
In the days before the use of pesticides became widespread, paddies would have provided
suitable breeding grounds for various frogs, dragonflies etc., and were used extensively by
migrant water birds. Thus the spread of paddy cultivation could have been beneficial overall.
In 1954, when the first comprehensive survey of agriculture in Hong Kong was undertaken,
there were 9,450 ha of paddy (70.3% of the total area under cultivation). By 1969, this had
been reduced to 5,870 ha (43.3%); in 1980 there were only 10 ha, and in 1986 none. The initial
decline of paddy came about as a result of a change of farming practices with refugees arriving
in Hong Kong bringing skills in market gardening, there also being a need to meet the
requirements for fresh vegetables from a rapidly expanding human population. Hill paddy was
abandoned when remote villages were deserted as people moved to the urban areas. Due to
lack of maintenance, feeder channels became broken and the former paddies, now dry, are
reverting to grassland and scrub.
In the early 1970s, many remaining lowland wetlands and paddi areas were dug up for
freshwater fish ponds, such ponds being highly productive for carp (Cyprinidae) and mullet
(Mugil cephalus) but of virtually no value to wildlife due to the lack of vegetation and steep
banks. More recently, the value of freshwater fish production has dropped due to cheap imports
from China and Taiwan. In 1986, local ponds produced 5,710 tonnes, or only 12% of the local
consumption of freshwater fish. Many ponds around Deep Bay have now been filled in for
urban development. Small areas are used for breeding freshwater aquarium fish; in 1986
domestic exports of such fish were valued at over HK65 million.
The intertidal flats of Deep Bay are used for the culture of the oyster Crassostrea gigas.
In 1983, estimates of the harvest varied between 60 tonnes valued at HK1.89 million, and 235
tonnes valued at HK7.38 million, the lower figure being the Hong Kong Government
estimates, the higher figure that of the local fishermen. The situation is complicated as oysters
are frequently brought to Deep Bay from China for fattening for up to one year before being
sold in Hong Kong and this may account for some of the discrepancy. The wholesale price of
shrimps, Metapenaeus ensis, from the Mai Po gei wais varied between about HK40 and
HK150 per 600 gm during 1986. Production of the gei wais varies considerably depending
largely on water quality; it is estimated that an "average" gei wai of nine hectares could yield
shrimps of value HK100,000 per annum.
In 1986, of the Territory's 1,070 sq.km, there were 21 sq.km of fish ponds and one sq.km of
coastal brackish swamp and mangrove, both mostly around Deep Bay. The largest remaining
wetland was the Mai Po Marshes (a little over 300 ha) and the associated tidal flats of Deep
Bay. Freshwater marshland has all but disappeared with only a few lotus Nelumbo nucifera
fields, and "red worm" culture ponds (for Chironomous spp and Tubificidae to provide food for
aquarium fish) remaining.
Hong Kong's running water habitats comprise the remnants of diverse and fascinating
environments which once could have supported a rich array of organisms. This statement is
reflected in the disappearance of the White Cloud Mountain Minnow Tanichthys albonubes

from the Territory, as well as the caddisfly genera Dipseudopsis and Ascalophomerus which
were previously recorded in Hong Kong. Further declines in species diversity are associated
with the degradation of habitat quality in the middle and lower courses of Hong Kong rivers,
the lower reaches of which are heavily polluted and are often dominated by water hyacinth
Eichhornia crassipes.
There are some twenty freshwater reservoirs, two of which have been created by blocking off
arms of the sea and pumping out the sea water. The reservoirs have a total area of 2,375 ha,
and range from a few hectares to Plover Cove which is the largest at 1,215 ha. Some of the
smaller reservoirs are now disused and with no draw down have emergent aquatic vegetation
and are of some value as wildlife habitat. The larger reservoirs, e.g. Plover Cove and High
Island, have a great draw down, no aquatic macrophytes, and offer very little attraction to
waterfowl but have benefitted certain invertebrates by providing a lentic habitat (lake) not
formerly occurring in Hong Kong. The reservoirs are fed through an extensive network of
tunnels, pipes and channels linking the various catchment areas, including pipes from the
People's Republic of China, and this has allowed the spread of several molluscs, e.g.
Limnoperna fortunei, between reservoirs.
Further reclamation of wetland areas for development is certain. For example 488 ha of former
fishpond will be taken for the "Mighty City" development at Tin Shui Wai.
Hong Kong's coastal waters are heavily polluted, this being especially severe in Tolo Harbour
and Deep Bay where eutrophication due to human sewage and the waste from domestic
animals especially pigs and chickens is becoming critical. The Hong Kong Government intends
to phase out livestock rearing in certain critical catchment areas and this should lead to
improved water quality. There has been very little monitoring of trace elements, pesticides,
PCBs and other contaminants in wetlands and their fauna, but with increasing industrialization
taking place for example on both shores of Deep Bay, the situation is likely to deteriorate. Oil
pollution is not severe in coastal wetlands at present, but the development of oil storage
facilities at Shekou on the southwestern shore of Deep Bay (in the People's Republic of China)
could cause problems in the future.
Watercourse entrainment programmes for the Shenzhen River and Yuen Long Creek, both of
which flow into Deep Bay, could have considerable impacts on the hydrology of the Bay.
Investigations of the southern Chinese freshwater fauna are too fragmentary to allow
assessment of the uniqueness of the Hong Kong element, and those species which have been
described locally, e.g. caddis-fly Melanotrichia serica, may be widespread in Guangdong
Province. It is likely that this is also the case with several locally described marine Tubificidae
(e.g. Ryacodrilus lutulentus and Doliodrilus tener) and possibly the Grapsid crab
Chiromanthes maipoensis. However, hilistream species such as the fishes Liniparhomaloptera
dispar, Pseudogastromyzon myersi (Homalopteridae), the cascade frog Amolops
hongkongensis, the newt Paramesotriton hongkongensis, as well as the lowland tree frog
Philautus romeri are, to date, known from no other region.
Of the approximately 134 species of waterbirds recorded from Hong Kong, the following are
considered to be endangered, threatened or with limited distributions which are poorly known:

Pelecanus crispus, Egretta eulophotes, Ciconia (ciconia) boyciana, Platalea minor,
Limnodromus semipalmatus, Tringa guttifer, Eurynorhynchus pygmaeus and Larus saundersi.
In recent years, up to about 35 Pelecanus crispus have wintered in Deep Bay, i.e. about 1% of
the world population (Crivelli & Vizi, 1981). Deep Bay also holds one of the largest known
wintering populations of Larus saundersi in the world (Melville, l984a); about 50 to 60 birds.
Mid-January waterfowl counts have been conducted annually in the Deep Bay area since 1979.
The maximum figures are as follows:
Cormorants 1,445
Herons, egrets, storks, ibises, spoonbills 3,958
Ducks 11,248
Rails, coots, moorhens 2,481
Shorebirds 7,745
Gulls, terns 18,956
Total - all groups

12,830 in 1979
38,770 in 1986
37,800 in 1987
38,900 in 1988

The reason or reasons for the increase in numbers of birds wintering in Deep Bay are unknown,
but may be related to destruction of wetlands in adjacent areas of China (Melville, l984b & in
press).
Wetland Research
Relatively little research has been conducted on wetlands in Hong Kong. Most research by the
Hong Kong Government and the two local universities has concentrated on marine systems and
organisms, but some work has been done on mangroves (e.g. Hu, 1974; Thrower & Cheng,
1975; Soh, 1978; Cheng & Hill, 1982; Yipp, 1982; Li & Gao, 1985; Wells, 1985; Hodgkiss,
1986). Information on coastal wetlands is summarized by Morton & Morton (1983) and
problems of coastal conservation by Morton (1979).
Freshwater systems have also received attention (e.g. Lai, 1972; Lai & Ng, 1972; Morton,
1977a & l977b; Hodgkiss, 1978; Romer, 1978 & 1979; Brandt, 1980; Hodgkiss, 1980;
Hodgkiss et al., 1981; Man & Hodgkiss, 1981; Dudgeon, 1982a, 1982b, l982c & 1983;
Griffiths, 1983; Morton, 1983; Dudgeon & Yipp, 1985; Morton, 1985; Karsen et al., 1986).
The avifauna of Hong Kong is comparatively well known and the status of all species has been
summarised by Chalmers (1986), but little quantitative information is available (Melville,
l980a; Chalmers, 1984). A small amount of shorebird ringing has been carried out (Melville,
l98la & 1981b; Xu & Purchase, 1983). Very little is known of the breeding habits of local
waterbirds (Murton, 1972).
Wetland Area Legislation

There is no legislation relating specifically to wetland conservation although land use and
effluent discharges are covered under relevant legislation.
The Country Parks Ordinance 1976 and associated Regulations allow for the establishment and
management of Country Parks, but of the approximately 413 sq.km so designated, most is
upland. The Forests and Countryside Ordinance covers the general protection of vegetation and
prohibits the destruction of mangrove.
The first wildlife legislation was 'An Ordinance for the Preservation of Birds" enacted in 1870,
but this excluded "woodcocks, snipes, ... wild ducks, teals, widgeons ...". The Ordinance was
replaced by "The Preservation of Wild Birds and Game Ordinance" in 1885, wherein
"woodcock, snipe, ... wild-duck, and widgeon" were listed as game. As such they could only be
hunted under licence (such licences being issued for a period not exceeding ten years). In
subsequent years, the legislation was revised and expanded, e.g. in 1936, the otter Lutra lutra
was protected.
"The Wild Birds and Wild Mammals Protection Ordinance 1954" allowed the shooting (under
licence) of "Snipe including Painted Snipe, Woodcock, Grey Plover, Golden Plover, Teal,
Wild Duck, Wild Goose ...", from the first of September to the first of April inclusive. "The
Wild Animals Protection Ordinance" of 1978 greatly restricted the areas where shooting was
allowed and in 1981 was amended so that all hunting of wild birds became totally prohibited
throughout the Territory. All Chelonians have been protected since 1978 but at present no
Amphibians are protected although three species are endemic (Karsen et al., 1986). All
Cetaceans have been protected since 1978, and some since 1976; the Chinese White Dolphin
Sotalia (Sousa) chinensis occurs in Deep Bay.
The Hong Kong Government established a register of Sites of Special Scientific Interest (SSSI)
in 1975. Listing of an area as an SSSI does not confer any legal protection but does mean that
its value should be considered in the Government planning process; nonetheless a number of
developments have taken place regardless, and some sites have been lost or damaged.
The United Kingdom extended its ratification of the Ramsar Convention to Hong Kong on 10
September 1979. No wetlands have been listed, although the Deep Bay/Mai Po area qualifies.
The Hong Kong Government has not taken any special steps to conserve wetlands or promote
wetland research since becoming a party to the Ramsar Convention. However, as noted below,
prior to becoming a party to the Convention, steps had been taken to give legal protection to
the Mai Po Marshes and to warden the area.
Hong Kong, through the United Kingdom, is also a party to the Bonn Convention on the
Conservation of Migratory Species of Wild Animals and to the Convention on International
Trade in Endangered Species (CITES), both of which list several wetland birds which occur in
Hong Kong. No action has been taken with regard to the Bonn Convention but there is strict
enforcement of trade controls under CITES. The former extensive trade in cranes (Grus spp)
(Melville, 1980b) seems to have been stopped, and the only wetland species listed under
CITES which is known to have been traded illegally within the past two years is Numenius
minutus (one frozen carcass) (Anon, 1986).

Wetland Area Administration
The first "restricted access" area designated under the then Wild Birds and Wild Mammals
Protection Ordinance was the egretry at Yim Tso Ha (in 1970). Entry into the nesting wood
was prohibited during the breeding season, though the surrounding wetlands were not
protected. Entry is currently restricted (in practice prohibited) between 1st April and 30th
September each year, and the Agriculture and Fisheries Department has a Nature Warden on
duty there during the daytime.
The Mai Po Marshes were declared a no hunting area in 1973 and entry was restricted to
residents and permit holders in 1975. The actions of the Hong Kong Government have been
limited to enforcement of the provisions of the relevant wildlife legislation and enforcement of
Crown Land Licence conditions, apart from some tree planting in recent years. No active
management for conservation purposes was carried out until WWF-HK initiated its Mai Po
project in 1983. The aims of the project are to manage the Mai Po Marshes so as to maintain
and if possible increase the diversity of native wildlife in the area, and to promote the use of
the area for educational purposes both by school pupils and the general public. This includes
the provision of special facilities for the disabled (Anon, 1987).
At the present time, WWF-HK has control over about 70 ha of the Mai Po Marshes and is able
to manage the area for the benefit of wildlife. Management of the reserve is under the control
of the Mai Po Marshes Management and Development Committee of WWF-HK, and
representatives of the relevant Government Departments sit on this Committee.
The only other wetlands under direct management are Hong Kong's reservoirs, which are
controlled by the Water Supplies Department. Large portions of the catchments of these
reservoirs are within the Country Parks.
Organizations involved with Wetlands
a) Hong Kong Government
- Agriculture and Fisheries Department
Responsible for the administration of the Wild Animals Protection Ordinance, Country Parks
Ordinance, and Forests and Countryside Ordinance. The contact Department for the Ramsar,
Bonn and CITES conventions, although international conventions are handled through the
Government Secretariat.
b) Non-governmental Organizations
- World Wide Fund for Nature Hong Kong Has established and now manages the Mai Po
Marshes Wildlife Education Centre and Nature Reserve.
- Department of Zoology, University of Hong Kong
Four post-graduate students currently undertaking research at Mai Po.
- Biology Department, The Chinese University of Hong Kong
Has conducted a shrimp culture project at Mai Po.
- Hong Kong Bird Watching Society
Conducts mid-winter waterfowl counts and acts as repository for all bird records for the
Territory. Publishes annual "Hong Kong Bird Report" and occasional checklists (latest 1986).

- Hong Kong Natural History Society
Collects information on natural history other than birds. Publishes occasional "Memoirs".
- Marine Biology Association of Hong Kong
Promotes marine biological research and publishes "Asian Marine Biology".
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WETLANDS
Site descriptions compiled by David S. Melville.
Wetland name: Mai Po Marshes and Inner Deep Bay
Country: Hong Kong
Coordinates: 22°30'N, 1l4°00'E;
Location: in the northwest of the New Territories, on the border with the People's Republic of
China.
Area: Mai Po Marshes 300 ha; Deep Bay 11,500 ha.
Altitude: Sea level.
Biogeographical Province: 4.6.1.
Wetland type: 02, 06, 07 & 10.
Description of site: A large shallow estuary with extensive intertidal mudflats, fringed with
dwarf mangrove and backed by shallow shrimp ponds and deeper fish ponds. The hinterland
becomes increasingly industrialized. An estuarine system, with salinities ranging from 2.5 to
30 p.p.t. The water depth in Deep Bay averages three metres, with a maximum of six metres at
high tide; the maximum tidal range is approximately 2.8 metres. The maximum depth of water
in Mai Po Marshes is two metres.
Climatic conditions: Subtropical, with hot and humid summers and mild, relatively dry,
winters. The average annual rainfall is 2,225 mm, most falling between April and September.
The mean daily minimum temperature is 13.2°C (January), and the mean daily maximum
31.6°C (July).
Principal vegetation: Dwarf mangrove forest with Acanthus ilicifolius, Aegiceras
corniculalum, Kandelia candel, A vicennia marina, Excoecaria agallocha, Bruguiera
gymnorhiza and associated Derris trifoliata. There is a small area of Halophila becarii on the
mudflats, and there are extensive reed-beds of Phragmites communis/australis in the shrimp
ponds (gei wais). Acrostichum aureum and Clerodendrum inerme grow on the banks of the
ponds.
Land tenure: Deep Bay and the marshes are Crown (Government) Land. Adjacent areas are
under Crown (Government) and private ownership.
Conservation measures taken: Mai Po Marshes were declared a "No Hunting Area" in 1973,
and access was restricted in 1975 to residents and permit holders. Mai Po Marshes were
declared a Site of Special Scientific Interest in 1976, and the whole of Inner Deep Bay was
declared an SSSI in 1986. WWF Hong Kong has recently established the Mai Po Marshes
Wildlife Education Centre and Nature Reserve.
Conservation measures proposed: Existing proposals include the acquisition of additional
land by WWF Hong Kong to obtain all of the remaining marsh, and the establishment of a
residential centre. WWF Hong Kong has recently proposed to the Government of Hong Kong
that Inner Deep Bay and Mai Po Marshes be included in the Ramsar Convention List of
Wetlands of International Importance.
Land use: Fishing for shrimps (Metapenaeus ensis) in the gei wais, and some fin fishing (for
Sarotherodon, Mugil, Liza); the harvesting of oysters (Crassostrea gigas) and some fishing for
Lateolabrax japonicus and Mugil fry in Deep Bay. Urban development, market gardening, fish
ponds (with Cyprinidae and Mugil spp), and livestock raising in adjacent areas.

Possible changes in land use: Some gei wais have been converted to fish ponds but land use
legislation and current market trends make it unlikely that further areas will be alienated. In
former times, areas of mangrove have been impounded illegally, but this is no longer a serious
threat. The Hong Kong Government proposes to phase out livestock farming in the northwest
New Territories, and this should lead to improved water quality. The in-filling of Tin Shui
Wai, creation of a refuse tip at Nim Wan, creation of PFA dump lagoons, expansion of the
Yeun Long industrial estate, and expansion of Shenzhen City are all likely to have an impact
on the wetland in the future.
Disturbances and threats: Increasing urban development and associated "flood control"
programmes are likely to lead to changed water movement patterns and increased pollution,
but agricultural waste input should decrease. Although the human population is expected to
increase by 138% between 1984 and 2000, pollution loadings from domestic sewage are
expected to increase by only 25%, as a result of improved sewage treatment. A 65 million ton
capacity rubbish dump is planned for the edge of Deep Bay, principally to take domestic waste,
although it is expected to take hazardous waste in the future. "Training" of the Shenzhen River,
Yuen Long Creek and Tai Shang Wai Creek is likely to affect the hydrology of the wetland.
The Chinese authorities plan to dredge and straighten the Shenzhen River to assist in flood
control and to improve navigability. This is likely to have an adverse effect on the water
quality of Deep Bay, as industrial and agricultural wastes that have settled on the river bed
would be stirred up and flushed into the Bay.
In May 1987, the Chinese announced plans to build an airport on reclaimed land on the north
shore of Deep Bay. The construction of the airport would have destroyed about 23% of the
tidal mudflats, and the runway would have have come within seven km of Mai Po Marshes.
However, in early 1988, the Chinese Government announced that an alternative site for the
airport had been chosen in Bo An County, some distance to the northwest of Deep Bay on the
edge of the Pearl River.
Economic and social values: Each gei wai (shrimp pond) of about nine hectares gives a return
of about HK100,000 per annum. Prices of live Metapenaeus ensis vary from HK40 to HK150
per 600 gm. The value of the fish catch is unknown but in recent years fish prices have dropped
as a result of cheap imports from the People's Republic of China. The value of the Deep Bay
oyster fishery was variously determined at HK1.8 million to HK 7.3 million in 1983. The
WWF Hong Kong Education Centre and Reserve was visited by over 22,000 people in 1987.
Faunas Mai Pa Marshes and Inner Deep Bay are particularly important for the large numbers
and great diversity of waterfowl which occur there as winter visitors and passage migrants,
although a number of species also breed in appreciable numbers. Several threatened species of
waterfowl occur in significant numbers. There is a regular wintering population of the
Dalmatian Pelican Pelecanus crispus, which has been gradually declining in recent years from
a maximum of 84 in 1971 to only 33 in 1987. The Chinese Egret Egretta eulophotes is a spring
migrant in small numbers, and up to 30 Black-faced Spoonbills Platalea minor have been
recorded during winter. The Asian Dowitcher Limnodromus semipalmatus is a regular migrant
in fairly large numbers, with a maximum in recent years of over 340. Two other rare
shorebirds, Nordmann's Greenshank Tringa guttifer and Spoon-billed Sandpiper
Eurynorhynchus pygmeus, are regular spring migrants in small numbers. Up to 27 T. guttifer
and five E. pygmeus have been recorded at one time, and many more individuals are thought to
use the area. For example, during the spring migration of 1987, at least 33 T. guttifer and 16 E.
pygmeus were recorded at Mai P0. Deep Bay is particularly important for the rare Saunders'

Gull Larus saundersi, as it supports one of the largest wintering populations hitherto
discovered (up to 50 or 60 individuals each winter).
Mid-winter waterfowl counts in recent years have revealed up to 1,445 Phalacrocorax carbo,
3,950 herons and egrets, 11,250 ducks, 2,480 rails, coots and moorhens, 7,745 shorebirds, and
almost 20,000 gulls and terns. Furthermore, the total number of birds wintering in the area has
increased dramatically during recent years from about 13,000 birds in 1979 to around 38,000 in
1986 and 1987. The Bay and marshes are also very important as a staging area for migratory
shorebirds, particularly during the spring migration, when over 10,000 individuals of
thirty-five species may be present at one time. In April 1987, the concentrations of roosting
shorebirds on the main scrape at Mai Po Marshes reached a maximum of 7,000 birds, and
included no less than 43 species.
Other notable fauna includes the Small Indian Civet Viverricula indica (resident in small
numbers), Common Otter Lutra lutra (one present in the winter of 1985/86 after an absence of
about 30 years), and Chinese White Dolphin Sotalia (Sousa) chinensis (in Deep Bay). There is
an interesting population of the House Shrew Suncus murinus at Mai Po not associated with
human dwellings. The varied snake fauna includes Enhydris bennetti which is restricted to
south and southeast China. Several Testudinata (Chinemys reevesi, Cuora trifasciata and
Trionyx sinensis) have been recorded at Mai Po, but it is likely that most of these have been
released from captivity. Deep Bay is the type locality for the crab Chiromanthes maipoensis
and the tubificid worm Rhyacodrilus lutulentus.
A variety of commercially important fish species occur, but no rare or unusual species have
been recorded.
Special floral values: The wetland supports the largest remaining mangrove area in Hong
Kong, albeit a truncated community, the landward series being coverted to shrimp and fish
ponds. Deep Bay is the only known locality for Halophila beccarii in Hong Kong.
Research and facilities: Most of the research carried out to date has been cataloguing the flora
and fauna. There has been a limited amount of bird ringing since 1966, and annual mid-winter
waterfowl censuses have been made since 1979. Melville et al. (in press) have recently
summarized some aspects of the management of Mai Po Marshes. Students from Hong Kong
University are currently working on nutrient cycling in a traditional gei wai, the shrimps in a
gei wai, fiddler crabs and mudskippers. The WWF Hong Kong Education Centre was opened
in October 1986, and provides simple laboratory facilities.
References: Anon (1987); Agriculture and Fisheries Department (1975); Chalmers (1986);
Hodgkiss & Morton (1978a); Irving & Morton (1988); Melville (1987); Melville et al. (in
press); Melville & Morton (1983); Soh (1978).
Criteria for inclusion: 123.
Source: David S. Melville.
Wetland name: Yim Tso ha, Starling Inlet and A Chau Island
Country: Hong Kong
Coordinates: 22 °35'N, 114 °l1'E;
Location: in the northeast of the New Territories, on the border with the People's Republic of
China.
Area: 5.4 ha.
Altitude: Sea level.

Biogeographical Province: 4.6.1.
Wetland type: 01, 03, 06, 07 & 08.
Description of site: A shallow inlet of the sea off Mirs Bay, with a small wooded island,
intertidal mud and sand flats, a narrow shoreline of pebbles, and a narrow belt of mangroves.
The water is up to two metres deep, and the maximum tidal range is approximately 1.3 metres.
Climatic conditions: Subtropical, with hot and humid summers and mild, relatively dry,
winters. The average annual rainfall is 2,225 mm, most of which falls between April and
September. The mean daily minimum temperature is 13.2°C (January), and the mean daily
maximum 31.6°C (July).
Principal vegetation: Some coastal mangroves. There is a well mixed "fung shui" wood at
Yim Tso ha village which is used as a nesting site for herons and egrets, and also some
woodland on A Chau Island.
Land tenure: The wetland and surrounding areas are Crown (Government) Land.
Conservation measures taken: Yim Tso ha wood is protected; access has been restricted
during the breeding season (April to September) since 1971, and the site has been patrolled by
a Nature Warden since 1967. Both Yim Tso ha wood and A Chau Island are listed as Sites of
Special Scientific Interest (1975 and 1985 respectively). A Chau Island is within the Frontier
Closed Area (access restricted by the police).
Land use: Occasional fishing and the collection of shellfish. Former paddy areas nearby have
been abandoned or are now used for market gardening. Former gei wais (shrimp ponds) at
Nam Chong have been abandoned or converted to fishponds.
Disturbances and threats: A proposal was made in 1979 to widen and realign the road along
the coast. The proposal was eventually shelved, but in recent years it has again come up for
review. The original plan would have involved considerable destruction of foreshore and both
egret-nesting sites. Details of the current plan were still being awaited at the end of 1987. A
cottage industry, which involved burning the insulation off old electrical appliances to reclaim
the copper, and then washing this out on the shore beside Yim Tso ha, was stopped in the late
1970s. Nestling herons and egrets are occasionally taken for food but since the birds bring
"good luck" to the villagers this is not a serious problem. Most of the nestlings taken are
probably birds, which have fallen from their nests. Many people visit the site to photograph the
nesting birds but in general there is little disturbance.
Economic and social values: Valuable as a recreation and education resource. There is an
information notice beside the Nature Warden Post at Yim Tso ha egretry.
Fauna: An important nesting site for:
Ardeola bacchus (100-150 pairs)
Nycticorax nycticorax (20-50 pairs)
Egretta garzetta (100+ pairs)
Bubulcus ibis (c.150 pairs)
Egretta alba (up to 10 pairs)
Egretta eulophotes (1-3 pairs)
The Chinese Egret E. eulophotes is listed as "vulnerable" in the IUCN Red Data Book (Ayes,
2nd edition). This is the only known nesting site of this species in Hong Kong, although there
are currently two other flourishing egretries, both in the Deep Bay area. Murton (1972) has
suggested that E. eulophotes may find difficulty in competition with E. garzetta. Many E.
garzetta from the Yim Tso ha egretry fly inland to feed at fish ponds, while E. eulophotes feeds

on the shore, whereas at Deep Bay, large numbers of E. garzetta feed on the shore and thus
may exclude E. eulophotes.
Special floral values: The "fung shui" wood at Yim Tso ha has a mixed flora and is
representative of this type of woodland which is slowly disappearing in Hong Kong.
Research and facilities: A study of the nesting egrets, especially E. eulophotes, was
undertaken by Murton in 1969.
References: Murton (1972).
Criteria for inclusion: 2a.
Source: David S. Melville.
Wetland name: Lai Chi Wo Beach
Country: Hong Kong
Coordinates: 22°32'N, l14°15'E;
Location:on the southwestern shore of Crooked Harbour, eastern New Territories.
Area: 108 ha.
Altitude: Sea level.
Biogeographical Province: 4.6.1.
Wetland type: 06.
Description of site: A tidal sand flat. The maximum depth of water at high tide is 10 metres,
and the maximum tidal range approximately 1.3 metres.
Climatic conditions: Subtropical, with hot and humid summers and mild, relatively dry,
winters. The average annual rainfall is 2,225 mm, most falling between April and September.
The mean daily minimum temperature is 13.2°C (January), and the mean daily maximum
31.6°C (July).
Principal vegetation: Beds of Zostera nana.
Land tenure: The beach and adjacent areas are Crown (Government) Land.
Conservation measures taken: Lai Chi Wo Beach was listed as a Site of Special Scientific
Interest in 1978.
Land use: None. There is a village and abandoned farmland nearby.
Disturbances and threats: None known. The absence of Z. nana from other inlets in the area
is possibly because they have been dammed to form fishponds.
Economic and social values: None known.
Fauna: No information.
Special floral values: The only known site for Zostera nana in Hong Kong, and considerably
farther south than other known sites in China (in Shandong and Hebei Provinces, about 1,500
km to the north).
References: Agricultural and Fisheries Department (1975); Hodgkiss & Morton (1978b).
Criteria for inclusion: la.
Source: David S. Melville.
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PAKISTAN
INTRODUCTION
by Abdul Latif Rao
Area: 803,941 sq.km.
Population: Approximately 100,000,000 in 1986.
The Islamic Republic of Pakistan is situated at the junction of three major regions of Asia:
Central Asia to the north, the Middle East to the west and the Indian Subcontinent to the east
and southeast. The fauna of Pakistan has an interesting and varied composition which is due
mainly to its location in a transitional zone between two of the world's six major
biogeographical realms: the Palearctic and Indomalayan (Oriental) Realms. The origin of
some species can also be traced to the Afrotropical (Ethiopian) Realm. The Palearctic fauna
of Pakistan occurs largely in the upland regions of the Himalayas and Baluchistan. The
Indomalayan fauna has its stronghold in the Indus Flood Plains, which extend from the
coastal zone and Rann of Kutch in the extreme south to the Himalayan foothills in the north,
and include the Cholistan and Thar deserts. Some mammalian species of Afrotropical origin
occur in the Indus Flood Plains and along the Mekran coastal belt. Pakistan has some of the
world's hottest low-lying areas together with some of the highest and coldest. The country
thus possesses many of the world's major climatic and vegetational zones or biomes within a
relatively small area. The biogeographical regions have been described by Champion, Seth
and Khattak (1965), Beg (1974), Roberts (1977) and Khan and Hussain (1985). These may
be summarized as follows:
1. Permanent snow fields and cold deserts: located in the northernmost regions and including
some of the highest peaks in the Karakoram and Hindu Kush mountain ranges.
2. Alpine zone: located in the north of the country, in northern Hazara, Malakand Division
and Northern Areas (including Gilgit, Baltistan and Diamar Districts). The zone includes
alpine meadows above the tree line, and sub-alpine scrub and birch forests in the transition
zone between montane temperate forest and the alpine meadows.
3. Montane temperate forests: including a) dry temperate coniferous forest beyond the
influence of the monsoons, in the upper reaches of the Kaghan Valley, Swat (Jaba and
Gabrial valleys), Dir, Chitral, Diamar and Gilgit; b) dry temperate coniferous forest in the
Hindu Kush Range, Waziristan Agencies and Zhob District of Baluchistan; c) Himalayan
moist temperate forest in the lower Kaghan Valley, in Galies, and in the Neelurn and Jhelum
valleys in Azad Kashmir; and d) subtropical coniferous forest in the Himalayas between
1,000 and 2,000m elevation in the Swat and Rawalpindi areas, and in the lower Neelum and
Jhelum vallies of Azad Kashmir.
4. Tropical deciduous forests: located mainly in the Rawalpindi and Murree foothills and
Margalla Hills, and composed of deciduous tree species of Indomalayan origin.

5. Dry steppe vegetation: occurring in three main regions: a) at northern latitudes in parts of
lower Chitral, Gilgit, Dir and Kohistan; b) at intermediate latitudes in Takht-i-Suleiman, the
Toba Kakkar Range, Zhob, Waziristan, parts of Safed Koh and Malakand Division; and c) at
southern latitudes in northern Kalat, Chiltan, Takhatu, Zarghun, the Khalifat Mountains and
the Suleiman Hills.
6. Arid and semi-arid subtropical scrub: also occurring in three main regions: a) in arid
tropical areas under the influence of the monsoon, e.g. near Karachi, in the Lakhi Hills, and
in Sind Kohistan, Kirthar and Lasbella; b) in areas with a less pronounced monsoonal
influence and with a semi- mediterranean climate, e.g. in the Salt Range, Kala Chitta Hills
and eastern hills of Waziristan; and c) in desert areas with no monsoonal influence, e.g. in
parts of Northern Kalat, the lower Suleiman Hills, and most of the valley bottoms in
Baluchistan and N.W.F.P.
7. Tropical thorn forest: occurring in the Indus Flood Plains, in the Thai, Cholistan and Thar
deserts, and in the sand dune areas of Nushki and Chagai.
8. Riverine and marsh vegetation: occurring as riverine tracts in the immediate vicinity of the
Indus River and its tributaries from the coast to the northern foothills, and in the inundation
zone, seepage zones, jheels and dhands throughout the Indus Flood Plains. The dominant
vegetation of the riverine tracts includes Tamarix dioica, T. aphylla, Populus euphratica,
Acacia nilotica and Saccharum spontaneum; the aquatic vegetation of the inundation zone
includes Phragmites karka, Tamarix dioica, Typha angustata, T. elephantina, Arundo donax,
Paspalum distichum, Saccharum spontaneum and Erianthus spp.
9. Littoral mangrove forests: occurring at the mouth of the Indus River, in creeks near
Karachi, and in Sonmiani Bay and other bays along the Makran coast. The dominant
mangrove species are Avicennia marina, Rhizophora conjugata and Ceriops tagal.
Summary of Wetland Situation
Although predominantly arid and semi-arid, Pakistan possesses a great variety of wetlands
distributed almost throughout the country, from the coastal mangroves and mudflats on the
Indus Delta to the glacial lakes of the high Himalayas. The wetlands of Pakistan can be
classified as follows:
1. Water storage reservoirs on large rivers in the northern Punjab, Azad Kashmir and
N.W.F.P., constructed mainly for irrigation purposes and the generation of electricity, and
now supporting large numbers of wintering waterfowl. Examples include Chashma Barrage,
Taunsa Barrage and the Marala, Rasool and Qadirabad Headworks in Punjab Province,
Mangla Dam in Azad Kashmir, and Tarbela Reservoir in N.W.F.P.
2. Brackish lakes with small water catchment areas in semi-arid hill ranges in the
north-central part of the country, e.g. Nammal, Khabbaki, Ucchali, Jahiar and Kalar Kahar
lakes in Punjab Province.

3. Small water storage dams in the sub-montane tracts, e.g. Kandar, Tanda, Baran, Warsak
and Darwazai Dams in N.W.F.P., Nammal Lake in Punjab Province, and Akara Dam and
Band Khushdil Khan in Baluchistan Province.
4. Brackish lakes fed by seepage, e.g. Malugul Dhand and Thanedar Wala in N.W.F.P.,
Kharrar Lake in Punjab Province, and Phoosna and a number of other lakes in Sind Province.
5. Fresh to slightly brackish lakes, dhands and ponds obtaining their water supply from
canals, springs and streams, and managed for specific purposes. Examples include: Patisar
Lake in Lal Suhanra National Park, Punjab Province, which was originally maintained as a
stop-gap source of water for irrigation; Kinjhar Lake, Sind Province, and Hub Dam,
Sind/Baluchistan, which are maintained as a supply of drinking water for Karachi and
irrigation water to agricultural lands in Sind and Baluchistan; and Haleji Lake, Sind
Province, which is maintained as a stop-gap supply of water for Karachi in the event of
closure of the Kinjhar pipeline for cleaning.
6. Saline marshes which receive their water supply from irrigation canals and have become
saline because of the presence of salts in the soil and high rates of evaporation, e.g. Pugri,
Kur and Kharki wetlands in Sind province.
7. Freshwater marshes maintained by seepage from irrigation canals, e.g. Beroon Kirthar
Canal and Kund Lake in Baluchistan Province.
8. Deltas and estuaries with extensive intertidal mudflats along the coast of Sind and
Baluchistan.
9. Estuarine mangrove forest and mangrove swamps, particularly in the Indus Delta and in
creeks near Karachi.
10. Small offshore islands with nesting sea-birds and marine turtles, e.g. Astola Island in
Baluchistan.
11. Areas of rice paddies, flooded agricultural land and seasonally flooded grassland
scattered throughout the Indus Flood Plains.
The total area of inland waters in Pakistan has been estimated at over 7,800,000 ha, including
3,100,000 ha of rivers and major tributaries, 56,000 ha of irrigation canals, 110,000 ha of
natural lakes, 92,000 ha of water storage reservoirs, 108,000 ha of ponds, dhands and
fishfarms, 300,000 ha of delta marshes (Indus), and over 4,000,000 ha of waterlogged areas,
seasonally flooded plains and saline wastes (Naik, 1986). Recent estimates of the area of
coastal mangrove swamps have ranged from about 250,000 ha to 283,000 ha. A survey of
mangrove forests by remote sensing revealed that 44% of the intertidal zone of the Indus
Delta, or about 260,000 ha, was covered in mangroves (Ansari, 1987).
The importance of Pakistan's wetlands was first brought to the notice of the international
community at a Technical Meeting on Wetland Conservation held in Ankara, Turkey, in

October 1967 (Savage, 1968). Between 1971 and 1976, the International Waterfowl Research
Bureau sponsored a series of annual mid-winter waterfowl counts at many of the major
wetlands in Pakistan. These counts revealed that the Indus Valley was a major wintering
ground for a wide variety of waterfowl breeding in central and northern Asia. In July 1976,
Pakistan became a Contracting Party to the Convention on Wetlands of International
Importance especially as Waterfowl Habitat (the Ramsar Convention). At the time of
ratification, the Pakistan Government designated nine wetlands for inclusion in the
Convention List of Wetlands of International Importance.
Several listings have been made of Pakistan's wetlands, particularly with regard to their
importance for waterfowl. At the Technical Meeting on Wetland Conservation in Turkey in
1967, Savage suggested that twenty-four sites be included in the MAR List of Wetlands of
International Importance (Savage, 1968). Koning & Koning-Raat (1975) identified 40 sites
of importance for waterfowl on the basis of waterfowl censuses undertaken in the early
1970s. Carp (1980) listed 27 wetlands of international importance in the IUCN/UNEP
Directory of Western Palearctic Wetlands, and Karpowicz (1985) listed 51 sites in an ICBP
inventory of wetlands in Asia. In their recent synopsis of the waterfowl of Pakistan, Ghalib et
al. (1987) have listed 119 wetlands.
Over the past sixty years, many of Pakistan's natural wetlands have disappeared as a result of
irrigation and drainage projects aimed at providing more land for food production and
housing. Several new lakes and marshes have, however, been created upstream of dams and
barrages on many of the major rivers. Other wetlands have been created as a result of faulty
drainage systems and overspill from irrigation canals, and several of these now provide
excellent habitat for waterfowl. Management plans have been prepared for some of the
wetland reserves, but the Provincial Forest and Wildlife Departments have so far been
unsuccessful in convincing land-use planners of the importance of wetlands, and no legal
steps have been taken to check the destruction and drainage of wetlands in Pakistan.
The principal threats to wetlands and waterfowl in Pakistan are as follows:
1. Drainage to provide more land for agriculture, industry and housing.
2. The construction of dams and large-scale agricultural improvement works, which have
reduced the flow of water to many natural wetlands and resulted in some former rice-growing
areas drying out. 3. Pollution, particularly the release of industrial waste into rivers and lakes.
4. Intensive development of wetlands for fisheries production and large-scale introduction of
herbivorous fishes, resulting in changes in the ecology of the wetlands.
5. Changes in land use practices in areas around wetlands, causing a change in the water
quality and water regime.
6. Forestry projects, range management and quarrying activities in the water catchment areas
of wetlands.
7. Increased sedimentation caused by serious erosion in the water catchment areas.

8. Eutrophication and the resulting spread of aquatic vegetation leading to the disappearance
of open water areas.
9. Heavy hunting pressure outside protected areas and illegal hunting in the reserves,
particularly in the northern and tribal areas. 10. Deliberate poisoning and scaring of
waterfowl on agricultural land. 11. Excessive recreational use of wetlands.
A major campaign has been launched to focus the attention of the general public on
conservation issues, and wetlands and waterfowl have featured prominently in this. The
campaign has included television and radio programmes, newspaper articles, road-side
advertisements, lectures in schools and universities, wildlife posters, wildlife films and a
variety of booklets and brochures. Excellent examples of the latter include a colourful
brochure on Haleji Lake, one of Pakistan's Ramsar Sites (Khan & Haleem, 1986), and a
booklet on the ducks, geese and swans of Pakistan (Ahmed & Ghalib, 1986). Several
non-governmental organizations have been established in recent years, and these now share
with the Government the responsibility for generating public awareness and interest.
Wetland Research
A considerable amount of research has been conducted on the natural resources of Pakistan,
and the fauna and flora are now well documented. There have, however, been few studies on
the dynamics of wetland ecosystems, and until recently the study of wetlands and waterfowl
has been mainly confined to the Indus Flood Plains. In 1978, an Indus Flyway Committee
was set up to coordinate the collection of information on waterfowl populations using the
Indus flyway, to monitor hunting pressure and to supervise research programmes. The
committee included representatives of most governmental and non-governmental bodies
concerned with wildlife conservation and research.
Annual mid-winter waterfowl censuses have been carried out at many of the major wetlands
of the Indus plains since the early 1970s. In recent years, the censuses have been conducted
by the Zoological Survey Department, Pakistan Forest Institute and Provincial Wildlife
Departments under the coordination of the National Council for Conservation of Wildlife. A
large amount of data has been collected; in the winter of 1986/87 alone, some 65 wetlands
were visited and over 850,000 ducks and coots, 10,000 herons and egrets, and 50,000
shorebirds were counted (van der Yen, 1987). The data have not, however, been fully
analysed, and little information is available on population trends.
The extensive mangrove swamps and intertidal mudflats in the Indus Delta have received
relatively little attention in the past, but the importance of these areas has now been
recognized, and studies on the mangrove and mudflat ecosystem have recently been initiated.
Ansari (1987) has recently reviewed the status and distribution of the mangrove ecosystem in
Pakistan, and has discussed the development of a national mangrove management plan.
Attention is also now been given to the high altitude water bodies in the north of the country,
and to wetlands in the southwestern plateau and plains of Baluchistan. Some of the latter, e.g.
Zangi Nawar, have been found to support significant populations of threatened species such
as the Marbled Teal Marmaronetta angustirostris. Wetlands on the coast of Sind and
Baluchistari have also been investigated in recent years, and have been found to support large
numbers of migratory birds. Other recent work has focused on migrant cranes (Gruidae),

which pass through N.W.F.P. in very large numbers and are subject to considerable hunting
pressure.
The Pakistan Forest Institute and the Punjab Wildlife Department are currently undertaking a
co-operative project to study the wetland ecosystems and waterfowl of Pakistan, and a
research institute has recently been established at Lahore to conduct research on inland
fisheries. It is to be hoped that the projects of this institute will include a study of the impact
of introduced herbivorous fishes on the ecology of wetlands.
Plans for future research include a continuation of work on the national wetlands inventory,
detailed studies of particular wetland ecosystems, the analysis of waterfowl census data to
determine population trends, and a study of waterfowl migration routes. Much information is
still lacking on the geographical and hydrological characteristics of the wetlands. The
mid-winter waterfowl counts have only served to establish the importance of the wetlands as
wintering habitat for waterfowl. Additional surveys are required at other times of the year to
determine the importance of the sites for resident species and passage migrants, and much
more work has to be carried out on other aquatic fauna and flora. Many wetlands have
recently been located using aerial photography and Landsat imagery, and these must now be
surveyed in detail so that their importance can be determined.
Wetland Area Legislation
The Government of Pakistan is well aware of the country's extraordinarily rich natural
wetland resources, and has developed an active conservation policy. Draft legislation
prepared by the Wildlife Enquiry Committee, set up in 1968, has been adopted, with minor
modifications, at provincial level through the provision of various acts and an ordinance,
namely the Punjab Wildlife (Protection, Preservation, Conservation and Management) Act
1974, the Baluchistan Wildlife Protection Act 1974, the North West Frontier Province
Wildlife (Protection, Preservation, Conservation and Management) Act 1975, and the Sind
Wildlife Protection
Ordinance 1972. Separate laws were passed for the Northern Areas, Azad Kashmir and the
Federal Capital Territory of Islamabad. These are the Northern Areas Wildlife Preservation
Act 1975, the Azad Jammu and Kashmir Wildlife Act 1975, and the Islamabad Wildlife
(Protection, Preservation, Conservation and Management) Ordinance 1979. These statutes
provide for the creation and management of national parks, wildlife sanctuaries, game
reserves and, in the case of the Punjab, N.W.F.P. and Islamabad legislation, private game
reserves.
Since the promulgation of these wildlife conservation laws, considerable progress has been
made in the establishment of protected areas (Khan & Hussain, 1985). By 1987, six National
Parks (Category II), one National Park (Category V), 78 Wildlife Sanctuaries, one Biosphere
Reserve, four reserves of the Partially Protected Category, 84 reserves of the Unassigned
Category, and six World Heritage Sites had been established. The management of these
protected areas is the responsibility of the Provincial Forestry and Wildlife Departments.
Only two significant wetlands are located within National Parks, namely Patisar Lake in Lal
Suhanra National Park and Rawal Lake in Margala National Park. However, most of the
major wetlands of national and international importance have been designated as Wildlife
Sanctuaries or Game Reserves. Unfortunately, the exceptions include several of the Ramsar

Sites in North West Frontier Province, which remain unprotected. The following protected
areas are wholly wetland or contain significant elements of wetland habitat:
1.
Lal Suhanra National Park; 31,368 ha, established 1972.
2.
Margala Hills National Park; 14,786 ha, established 1980.
3.
Chashma Lake Wildlife Sanctuary; 33,084 ha, established 1974.
4.
Drigh Lake Wildlife Sanctuary; 182 ha, established 1972.
5.
Hub Dam Wildlife Sanctuary; 27,219 ha, established 1972.
6.
Hadero Lake Wildlife Sanctuary; 1,321 ha, established 1977.
7.
Haleji lake Wildlife Sanctuary; 1,704 ha, established 1977.
8.
Hawkes Bay/Sandspit Wildlife Sanctuary.
9.
Keti Bundar North Wildlife Sanctuary; 8,948 ha, established 1977.
10.
Keti Bundar South Wildlife Sanctuary; 23,046 ha, established 1977.
11.
Khabbaki Lake Wildlife Sanctuary; 283 ha, established 1967.
12.
Kharrar Lake Wildlife Sanctuary; 235 ha, established 1971.
13.
Kinjhar (Kairi) Lake Wildlife Sanctuary; 13,468 ha, established 1975.
14.
Langh Lake Wildlife Sanctuary; 19 ha, established 1980.
15.
Nammal Lake Wildlife Sanctuary; 486 ha, established 1970.
16.
Rasool Barrage Wildlife Sanctuary; 1,138 ha, established 1974.
17.
Taunsa Barrage Wildlife Sanctuary; 6,567 ha, established 1972.
18.
Bund Khushdil Khan Game Reserve; 1,296 ha, established 1983.
19.
Head Islam Game Reserve; 3,132 ha, established 1978.
20.
Head Qadirabad Game Reserve; 2,850 ha, established 1978.
21.
Indus Dolphin Sanctuary; 44,200 ha, established 1974.
22.
Nara Game Reserve; 109,966 ha, established 1962.
23.
Rawal Lake Game Reserve.
24.
Zangi Nawar Game Reserve; 1,060 ha, established 1982.
25.
Thanedar Wala Game Reserve; 4,047 ha, established 1976.
26.
Bajwat Game Reserve; 5,400 ha, established 1987.
Many of the natural wetlands which do not enjoy legal protection within reserves are in
private ownership and are maintained as hunting areas. Most are used for hunting on only a
few days a year, and are generally well managed and kept free from disturbance for the rest
of the year.
Wetland Area Administration
Following the recommendations of the Wildlife Enquiry Committee (Government of
Pakistan, 1971), a National Council for Conservation of Wildlife was established in July
1974 within the Federal Ministry of Agriculture, Food and Co-operatives, to coordinate
central and provincial government efforts in the formulation and implementation of wildlife
policies. The Council is responsible for the international aspects of the Ramsar Convention
and co-ordinates the implementation of the Convention in Pakistan. The Council also assists
in identifying wetlands of national and international importance and achieving appropriate
designation for their protection.
The actual enforcement of the legislation and management of wildlife is handled by the
provincial forest and wildlife departments. Sind, Punjab and Azad Kashmir have separate
wildlife departments, but in N.W.F.P., Baluchistan and Northern Areas, wildlife is

administered by branches of the respective forest departments. In general, forest staff look
after wildlife in reserved or protected forests while wildlife staff are concerned with
protecting wildlife in other protected areas and elsewhere. In addition, legal provision has
been made for the creation of wildlife management boards to approve wildlife policies and
monitor development activities. The Wildlife Management Boards in Sind and N.W.F.P. are
particularly active and effective in the creation of protected areas and management of
wildlife, while those in Baluchistan, Azad Kashmir and Northern Areas perform only an
advisory role.
In the light of experience gained in the past, the rules and regulations relating to wildlife and
protected areas have been made more stringent, and the penalties for infringement have been
increased. Magistrates have been given greater powers to deal with wildlife offences; more
wardens have been employed and given greater mobility, and a network of check-points has
been established in order to achieve more effective control of illegal hunting and undesirable
hunting practices. However, because of Pakistan's financial constraints, the limited resources
available have not been adequate to match the magnitude of the threats facing wetlands.
Ramsar sites
Nine wetlands were designated for the List of Wetlands of International Importance under
the Ramsar Convention when Pakistan became a Contracting Party to the Convention in July
1976. However, it has now become apparent that a review and adjustment of these sites is
required. At the First Conference of the Contracting Parties to the Convention in Cagliari,
Italy, in 1980, criteria for the selection of Ramsar Sites were reappraised, and a new set of
criteria was approved. A national wetlands inventory has been carried out since the Cagliari
Conference, and much more information is now available on the wetlands of Pakistan than
was the case in 1976. Also, irreversible adverse changes have taken place in the ecological
character of at least two of the designated sites. Kheshki Reservoir has been polluted by
industrial waste and no longer supports waterfowl, while Khabbaki Lake, once an important
wintering area for the White-headed Duck Oxyura leucocephala, has lost its importance as a
result of the introduction of herbivorous carp and intensive fishing.
A revised list of Ramsar Sites in Pakistan will now be prepared on the basis of the criteria
established at the Third Conference of the Contracting Parties held in Regina, Canada, in
1987. The mid-winter waterfowl counts in January 1987 and January 1988 covered all parts
of the country, and included far more wetlands than had been surveyed in previous years. As
a result of these counts, a large amount of data has been collected, and this will be used to
support the listing of a number of additional Ramsar sites, and delisting of some of the sites
already designated.
Organizations involved with Wetlands
a) Governmental Organizations
- National Council for Conservation of Wildlife, Department of Food, Agriculture and
Co-operatives, Islamabad
The Council was established in 1974 to coordinate government efforts in the formulation and
implementation of wildlife policies. It is responsible for the administration of the Ramsar

Convention in Pakistan, and assists in the identification of wetlands of national and
international importance.
- Provincial Forest and Wildlife Departments
- Punjab Wildlife Department, Lahore
- Sind Wildlife Management Board, Karachi
- Wildlife Department of North West Frontier Province, Peshawar
- Baluchistan Forestry and Wildlife Department, Quetta
- Forest Department, Northern Areas, Gilgit
Wildlife Wing, Forest Department, Government of Azad Jammu and Kashmir,
Muzaffarabad
- Pakistan Agricultural Research Council, Islamabad
- Zoological Survey Department, Karachi
The Department has regional offices in Multan, Peshawar and Quetta, and conducts
nationwide mid-winter waterfowl counts in collaboration with the National Council for
Conservation of Wildlife, the Pakistan Forest Institute and the Provincial Forest and
Wildlife Departments.
- Pakistan Science Foundation
The national centre for research information.
- Pakistan Forest Institute, Peshawar
- Environment Directorate, Capital Development Authority, Islamabad
- Punjab Wildlife Research Centre, Faisalabad
b) Non-governmental Organizations
- World Wide Fund for Nature Pakistan
- Pakistan Wildlife Conservation Foundation, Karachi
c) Universities
- University of Karachi
Department of Zoology and Centre of Excellence for Marine Biology. The Coordinator of
the National Mangrove Committee is based at the University.
- University of Baluchistan, Quetta Department of Zoology.
- University of the Punjab, Lahore Department of Zoology.
- Government College, Lahore
Department of Zoology.
- University of Peshawar
Department of Zoology.

WETLANDS
Most of the site descriptions are taken from a report compiled for the Directory by Abdul
Latif Rao of the National Council for Conservation of Wildlife. This report is based on
wetland data sheets and other information provided by the following: Abdul Aleem
Chaudhry of the Punjab Wildlife Department; Ashiq Ahmad Khan of the Pakistan Forest
Institute in Peshawar; S.A. Ghalib, S.A. Hasnain, M. Zubair, Mirza M. Azam, S.M. Au
Bukhari, Abrarul Hasan, S. Imtiaz Karim, Lal Khan and Shahnaz Perveen of the Zoological
Survey Department; Khan Mohammad Khan, Syed Najam Khurshid, Hamid Ali Khan,
Munaf Qaim Khani, Ahmed Fayaz and F.J. Koning of the Sind Wildlife Management Board;
Amjad Tahir Virk and Mohammad Shafiq of the Baluchistan Forestry and Wildlife
Department; M. Yousaf Oureshi of the Forest Department, Azad Jammu and Kashmir; the
N.W.F.P. Wildlife Department; World Wide Fund for Nature - Pakistan; Brian Groombridge;
Steven E. Landfried; and Mark Mallalieu. Additional information has been taken from the
extensive literature on the wetlands of Pakistan.
Wetland name: Deosai Plateau
Country: Pakistan
Coordinates: 35°00'N, 75°25'E;
Location: 40 km SSW of Skardu on the upper Indus River, Baltistan.
Area: c.80,000.
Altitude: c.4,000m.
Biogeographical Province: 2.38.12.
Wetland type: 12, 14, 15 & 22.
Description of site: A high plateau of moorland and swamp with numerous small lakes and
ponds, in the upper drainage of the Indus River at the northwestern extremity of the Great
Himalayan Range. The wetlands are fed by snow melt from the surrounding high snow-clad
peaks, and are drained by many fast-flowing rivers and streams. Large expanses of alpine
meadow alternate with drier stony areas, and there are patches of dwarf willows along the
rivers and streams.
Climatic conditions: Cold, rather dry, montane climate, subject to icy blizzards in almost
every month of the year.
Principal vegetation: Alpine meadows and dwarf willow scrub with many species of Poa,
Saxifraga and Euphorbia.
Land tenure: No information. In a region under Pakistani control but claimed by India.
Conservation measures taken: None.
Land use: The area is intensively grazed by domestic livestock during the summer months.
Disturbances and threats: None known; the plateau is almost uninhabited and extremely
remote.
Economic and social values: The marshes provide important summer grazing for the local
population and nomadic tribesmen.
Fauna: No information is available on the waterfowl. Mammals known to occur in the area
include Capra ibex sibirica, Canis lupus, Vulpes vulpes grill ithii, Ursus arctos, Panthera
pardus, P. uncia and Marmota caudata aurea.

Special floral values: No information.
Research and facilities: A remote and poorly known area. Osmaston (1930) visited the
plateau in the 1920s, and has reported on the avifauna. Government College in Lahore is
currently working on the fish fauna.
References: Osmaston (1930); Sheikh & Aleem (1975); Vaurie (1972).
Criteria for inclusion: 0.
Source: See references.
Wetland name: Tarbela (Tarbala) Reservoir
Country: Pakistan
Coordinates: 34°00'-34°15'N, 72°36'-72°54'E;
Location: 13 km northwest of Haripur, N.W.F.P.
Area: 25,090 ha.
Altitude: 471m.
Biogeographical Province: 4.8.4.
Wetland type: 17.
Description of site: A large, freshwater reservoir on the Indus River, created by one of the
world's largest earth and rock dams, which was completed in 1974. The reservoir is the
deepest in the province, and has no shallow marshy areas. The average depth is 64m, the
maximum depth 137m, and the average drawdown 76m. The pH value remains stable at
about 6.5.
Climatic conditions: Subtropical climate with an average annual rainfall of 950 mm, and a
relative humidity of 20-80%. Temperatures range from 2°C to 19°C in winter, and from 20°C
to 39°C in summer.
Principal vegetation: There is no submerged, floating or emergent aquatic vegetation except
for some green algae Chara sp. The natural vegetation of the region is dry subtropical
broad-leaved forest dominated by Acacia modesta, Zizyphus nummularia, Gymnosporia
royleana, Otostegia limbata, Dodonea viscosa, Carissa opaca, Adhatoda vasica, Cenchrus
ciliaris, Aristida adscensionis and Dicanthium annulatum, but most of the surrounding areas
are now under cultivation.
Land tenure: The reservoir is state owned; surrounding areas are under public and
communal ownership.
Conservation measures taken: Massive reafforestation programmes are being undertaken
in the water catchment area, with the objectives of decreasing silt loads in the rivers,
increasing permanent stream flow and increasing the life of the reservoir.
Conservation measures proposed: The area has been proposed as a Wildlife Sanctuary.
Land use: Water storage for irrigation, generation of electricity, fishing and boating;
livestock grazing and agriculture in surrounding areas.
Disturbances and threats: The reservoir is silting up rapidly, and there is a considerable
amount of disturbance from fishing and boating activities.
Economic and social values: Water supply for irrigation and generation of eleetrieity. The
reservoir has considerable value for outdoor recreation such as bird-watching, fishing,
boating and sport hunting.
Fauna: An important staging and wintering area for migratory waterfowl, particularly
Anatidae (Tadorna tadorna, Anas acuta, A. crecca, A. platyrhynchos, Aythya ferina and A.

fuligula). Waterfowl recorded during the mid-winter censuses in January 1987 and January
1988 included up to:
38 Tachybaptus ruficollis
32 Podiceps nigricollis
16 Bubulcus ibis
57 Egretta garzetta
2,040 Anas platyrhynchos
440 Aythya ferina
190 Fulica atra
50 Charadrius leschenaultii
84 Larus brunnicephalus
along with small numbers of Egretta alba, Himantopus himantopus and Tringa spp. Other
birds recorded in the area include Circus pygargus, Francolinus francolinus, Gallinago
gallinago, Ceryle rudis and Alcedo atthis. Mammals include Canis aureus, Vulpes vulpes,
Lepus nigricollis, and fishes include Puntius sophora, P. ticto, P. tor, Catla catla, Channa
marulius, Cirrhinus mrigala, Mastacombelus armatus, Pseudoxygaster gora, Salmo faria
and Tor putitora. Cyprinus carpio has been introduced.
Special floral values: None known.
Research and facilities: Mid-winter waterfowl counts have been carried out by the
Zoological Survey Department.
References: Naik (1986).
Criteria for inclusion: lb, 3b.
Source: Zoological Survey Department.
Wetland name: Tanda Dam Reservoir
Country: Pakistan
Coordinates: 33°35'N, 7l°22'E;
Location: east of the village of Barh, 7 km west of Kohat, N.W.F.P.
Area: 644 ha (Ramsar Site 405 ha).
Altitude: 528m.
Biogeographical Province: 4.8.4.
Wetland type: 17.
Description of site: A small freshwater reservoir in a shallow valley with surrounding hills
rising to 700m; the wetland is bounded by the cultivated areas of Shahpur to the south and
Bai to the west. The reservoir is fed by the Kohat Toi stream and local run-off. There is very
little submerged vegetation and there are no large areas of marsh vegetation. Mud banks are
exposed at low water levels. The average depth is about 30.5m, the water level fluctuating
according to local rainfall and flooding in the Kohat Toi; the pH value is 6.5.
Climatic conditions: Dry, subtropical climate with an annual rainfall of 250-760 mm
(average 300 mm). Temperatures range from 0°C to 20°C in winter, and from 24°C to 45°C
in summer.
Principal vegetation: The aquatic vegetation consists of Cyperus sp, Phyla nodiflora,
Polygonum plebejum, P. glabrum, Pulicaria crispa and Typha angustata. The natural
vegetation of the region is tropical thorn forest intergrading with dry subtropical
broad-leaved forest. Dominant species include Acacia modesta, Dodonea viscosa, Adhatoda

vasica, Withania coagulans, Sageretia theezans, Rhazya stricta, Zizyphus nummularia and Z.
mauritiana. Parkinsonia aculeata, Prosopis glandulosa and Tamarix dioica have become
naturalized in the area. Much of the natural vegetation around the reservoir has been cleared
for agriculture.
Land tenure: The reservoir is state owned. Approximately 200 ha of the surrounding land
are under communal ownership; agricultural land is privately owned and the remainder is
state owned.
Conservation measures taken: Some 405 ha of the reservoir were listed as a Wetland of
International Importance under the Ramsar Convention in July 1976. Administration and
management of the site is the responsibility of the Provincial Wildlife Department. A
four-year project for the afforestation of the water catchment area was initiated in 1984, and a
Reserved Forest Area of 162 ha has been established in the adjacent hills.
Conservation measures proposed: The area has been proposed as a Wildlife Sanctuary.
Land use: The reservoir is used as a water supply for irrigation; other uses include fishing,
recreation and harvesting of reeds (Typha) for a small cottage industry (mat-weaving and
cot-making). The Fisheries Department has established a fish hatchery at the reservoir and
stocking has taken place, but fish production is low because of the paucity of aquatic
vegetation. There is some livestock grazing in the marshes, and agriculture in surrounding
areas.
Disturbances and threats: Fishermen are a constant source of disturbance to the waterfowl,
and disturbance from recreational activities could become a problem in the future. Livestock
grazing and the cutting of reeds cause some destruction of aquatic vegetation.
Economic and social values: The reservoir provides a source of water for irrigation, and
serves a valuable function in flood control. It supports a small fishery, and provides
opportunities for outdoor recreation.
Fauna: Fishes include Catla catla, Cirrhinus mrigala, Channa marulius, Cyprinion sp,
Cyprinus carpio, Labeo rohita, Salmo faria, Tilapia mossambica and Tor tor. The reservoir
is a wintering area for small numbers of migratory waterfowl, notably Podiceps nigricollis,
P. cristatus, Egretta alba, Ardea cinerea, Tadorna ferruginea, Anas crecca (up to 180), A.
platyrhynchos (up to 780), A. acuta, Aythya ferina (up to 180), A. fuligula and Himantopus
himantopus. Other birds recorded in the area include Francolinus francolinus, F.
pondicerianus and Halcyon smyrnensis. Mammals include Canis aureus, C. lupus, Vulpes
bengalensis and Lepus nigricollis.
Special floral values: None known.
Research and facilities: Mid-winter waterfowl counts were carried out by the Pakistan
Forest Institute from 1978-81, and have been undertaken every year since then by the
Zoological Survey Department. However, it is possible that the wetland is more important as
a staging area for waterfowl than as a wintering area. Regular censuses should, therefore, be
carried out during the migration seasons to monitor the use of the wetland at these times.
References: Anon (1982 & 1984); Carp (1980); IUCN (1987); Karpowicz (1985); Roberts
(1984a).
Criteria for inclusion: lb.
Source: Pakistan Forest Institute, Zoological Survey Department and N.W.F.P. Wildlife
Department.

Wetland name: Thanedar Wala Game Reserve
Country: Pakistan
Coordinates: 32°37'N, 71°05'E;
Location: 15 km east of Lakki, Bannu District, N.W.F.P.
Area: 4,047 ha.
Altitude: 303m.
Biogeographical Province: 4.8.4.
Wetland type: 11 & 16.
Description of site: A shallow, fresh to brackish seepage lagoon and extensive marshy area
formed at the junction of Gambilla and Kurram rivers. The depth of water fluctuates from
0.1-1.5m according to the supply of flood water in the two rivers, the levels rising in March
and again during the period July to September; the pH value is 9.0. Surrounding areas are
mostly saline.
Climatic conditions: Dry subtropical climate with an average annual rainfall of 250 mm and
a relative humidity of 45%-65%. Temperatures range from 4°C to 18°C in winter and from
25°C to 47°C in summer.
Principal vegetation: The marsh vegetation includes Tamarix dioica, Typha angustata,
Phragmites karka, Cyperus laevigatus, Koch/a indica, Desmostachya bipinnata, Imperata
cylindrica and species of Chara, Launaea, Phoenix, Potamogeton, Ranunculus and
Saccharuni. Much of the surrounding area is cultivated for wheat and other crops. The
natural vegetation of the region is tropical thorn forest typical of saline tracts, with dominant
species including Prosopis cineraria, Tamarix aphylla, Zizyphus nummularia, Calligonum
polygonoides, Rhazya stricta, Aerua javanica, Chenopodium album, Cassia obovata,
Heliotropium sp, Tribulus terrestris, Asphodelus tenuifolius, Cenchrus ciliaris and
Dactyloctaenium scindicum.
Land tenure: The wetland is under communal ownership; surrounding areas are owned by
local villagers.
Conservation measures taken: Thanedar Wala was declared a Game Reserve (4,047 ha) in
1976, and hunting is limited. The wetland was listed as a Wetland of International
Importance under the Ramsar Convention in July 1976. Legal protection is provided by the
Wildlife Conservation and Management Acts and Ordinances.
Conservation measures proposed: A project for the rehabilitation of the saline soils has
been proposed. This would include planting suitable trees in saline and water-logged areas.
Land use: Cutting of Typha and Saccharum for a local weaving industry (mats and cots),
and hunting (shooting and trapping) of waterfowl; livestock grazing and agriculture in
surrounding areas.
Possible changes in land use: Proposals have been made for the reclamation of saline soils
for agriculture, and for the afforestation of saline and water-logged areas. There are also
plans for a watershed management project in the water catchment area to control erosion and
reduce siltation.
Disturbances and threats: Hunting, the cutting of aquatic vegetation and excessive grazing
by domestic livestock (goats, sheep, cattle and camels) cause some disturbance. Salinities are
increasing, and there is a possibility that the wetland will be drained if public pressure for the
reclamation of land continues to increase.

Economic and social values: The Typha marshes support a local weaving industry. The
wetland has recreational value for the public, and under proper management could become
important for fish conservation.
Fauna: A wintering area for Egretta alba and Anatidae, notably Tadorna ferruginea, Anas
crecca, A. platyrhynchos, A. clypeata, Aythya ferina and A. nyroca. Waterfowl recorded
during the mid-January censuses in 1987 and 1988 included up to 600 shorebirds of eight
species and small numbers of three species of Ardeidae, Ciconia ciconia, three species of
Anatidae and Porphyrio porphyrio. Other fauna includes Uromastix sp and Varanus monitor.
Special floral values: No information.
Research and facilities: Mid-winter waterfowl counts were carried out by the Pakistan
Forest Institute in 1979-81, and have been undertaken every year since then by the
Zoological Survey Department. There is now a need to continue the studies throughout the
year to determine the overall importance of the wetland for waterfowl.
References: Anon (1982 & 1984); Carp (1980); IUCN (1987); Karpowicz (1985); Roberts
(l984a).
Criteria for inclusion: lb, 3b.
Source: Pakistan Forest Institute, Zoological Survey Department and N.W.F.P. Wildlife
Department.
Wetland name: Kurram River Valley including Baran Dam and Malugul Dhand
Country: Pakistan
Coordinates: 32°37'-33°05'N, 70°30'-71°00'E;
Location: from the region of Bannu downstream to the region of Lakki, Bannu District,
N.W.F.P.
Area: c.70 km of river; Baran Dam 1,554 ha; Malaghul Dhand 405 ha.
Altitude: 305-390m.
Biogeographical Province: 4.8.4.
Wetland type: 11, 13, 16 & 17.
Description of site: The lower reaches of the Kurram River from the region of Baran Dam
near Bannu in the west to its confluence with its main tributary, the Gambila River, at
Thanedar Wala (site 4) in the east. The flow in the Kurram and Gambila varies with the
season, and the small tributaries are dry for much of the year. The principal source of water is
local run-off, with the main flooding occurring in spring. Baran Dam (33°02'N, 70°33'E) is a
flood control dam and water storage reservoir near the Kurram River about ten km west of
Bannu. The reservoir is fed by a canal from the Kurram River, and fills during the spring
flooding to a depth of about 25m. Malugul Dhand (32°46'N, 70°51'E) is a dead arm of the
Kurram River on the west bank of the river about 20 km northwest of Lakki, in a region of
irrigated fields and small villages. The river arm fills up during the spring floods to form a
shallow brackish to saline lake, about lm deep, which then usually dries out during the dry
season. The wetland also receives some water from seepage from nearby irrigation canals.
The pH value is 8.5.
Climatic conditions: Dry subtropical climate with very hot summers and cold winters. The
average maximum temperature in June is 42 °C, and the average minimum in January is
0.5°C. The average annual rainfall at Baran Dam and Malugul Dhand is about 338 mm.

Principal vegetation: Riverine marshes and thorn scrub with Phragmites karka, Typha
angustata, Tamarix dioica, T. indica, Acacia nilotica, Acacia modesta, Reptonia buxifolia.
Olea ferruginea, Dodonea viscosa, Adhatoda vasica and species of Astragalus, Tavernieria
and Saccharum. The vegetation at Baran Dam includes Nerium indicum, Phyla nodifiora,
Xanthium strumarium, Argyrolobium roseum, Solanum surattense and species of Launea,
Saccharum, Scrophularia and Tavernieria. Dominant aquatic plants at Malugul Dhand
include Typha angustata, Phragmites karka, Trigonella monantha, Phyla nodiflora and
species of Chara, Chenopodium and Cyperus. Woodland in the area is dominated by
Prosopis cineraria and Tamarix aphylla. Most of the land near Baran Dam and Malugul
Dhand is under cultivation.
Land tenure: Some parts of the river lie in tribal territory. Baran Dam and Malugul I)hand
are state owned. Most of the irrigated fields in surrounding areas are private property, but the
ownership pattern varies and no detailed information is available.
Conservation measures taken: No protected areas have been established in the wetlands.
Malugul Dhand (405 ha) was listed as a Wetland of International Importance under the
Ramsar Convention in July 1976, and is managed by the Provincial Wildlife Department.
The shooting of cranes has been legally banned; crane camp licence fees have been
established; crane possession fees have been increased; and incentives have been given to
encourage the captive breeding of cranes. About 160 ha near Baran Dam and along the feeder
canal are protected as a reserve for reafforestation.
Conservation measures proposed: Proposals have been made for the establishment of two
to three hunting-free zones along the Kurram River, and for systematic education
programmes directed at the crane hunters as well as the general public and school children, to
enhance support for existing laws and conservation of the natural resources in general. There
is also a proposal to establish a fish hatchery at Baran Dam to produce marketable fish such
as Tor tor and Cyprinus carpio.
Land use: Hunting, particularly for cranes, grazing of livestock, some agriculture, and
collection of various materials such as fire-wood and gravel for domestic use. The cranes are
caught by a traditional snaring technique which involves the use of live decoys. Baran Dam
is used for the generation of electricity, as a water supply for irrigation, and for fishing, and
the dam and Malugul Dhand are popular areas for outdoor recreation.
Disturbances and threats: The hunting of waterfowl occurs on a large scale and may have
been particularly detrimental to the crane populations. Livestock grazing and recreational
activities also cause considerable disturbance, particularly at Malugul Dhand where numbers
of waterfowl have fallen drastically in recent years. The water management policies at Baran
Dam have had a profound effect on the riverine wetlands downstream on the Kurram.
Salinities at Malugul Dhand have increased as a result of extensive irrigation in the area, and
siltation at Baran Dam is likely to cause problems in the future. The human population has
increased dramatically in the last 10-15 years, putting increasingly heavy pressure on the
water resources of the region. Management of the water catchment area to reduce erosion,
siltation and flooding is complicated because most of the area lies in Afghanistan and in the
tribal area of Kurram Agency and North Waziristan.
Economic and social values: In addition to its values for flood control, generation of
electricity and irrigation, Baran Dam has aesthetic and recreational values for the general
public, and is a popular area for boating and sport fishing. Malugul Dhand also provides
opportunities for outdoor recreation, including sport hunting.

Fauna: The Kurram Valley lies on a major migration route for cranes, primarily Common
Cranes Grus grus and Demoiselle Cranes Anthropoides virgo, but there have also been a few
reports of the endangered Siberian White Crane Grus leucogeranus. Other waterfowl which
migrate through or winter in the valley include Egretta garzetta, E. alba, Ardea cinerea,
Ciconia ciconia, Anser indicus and many ducks. Several hundred ducks winter on Baran
Dam, mainly Anas platyrhynchos, but also significant numbers of Aythya nyroca (379 in
1986 and 182 in 1987). Up to 350 ducks, mainly Anas penelope, A. crecca, A. platyrhynchos
and A. acuta, have been recorded at Malugul Dhand in mid-winter, along with small
numbers of herons, Ciconia ciconia, Himantopus himantopus and several other species of
shorebirds.
Fishes occurring in Baran Dam include Tor tor, Cyprinus carpio, Cirrhinus mrigala, La/,eo
rohita and Catla catla. Some fishes are present in the Kurram River but these have not been
studied.
Special floral values: None known.
Research and facilities: Surveys of the cranes and studies of the crane hunting have been
conducted by the N.W.F.P. Wildlife Department and the Pakistan Forest Institute in
collaboration with the U.S. Fish and Wildlife Service. The Pakistan Forest Institute carried
out mid-winter waterfowl counts at Baran Dam and Malugul Dhand in 1979-81, and the
Zoological Survey Department has conducted counts every year since then.
References: Ahmad & Shah (1987); Anon (1982 & 1984); Carp (1980); IUCN (1987);
Karpowicz (1985); Landfried (1982, 1984 & in press); Landfried & Malik (1987); Landfried
& Roberts (1987); Roberts (1984a).
Criteria for inclusion: lb. 2c, 3b.
Source: Steven E. Landfried and Zoological Survey Department.
Wetland name: Chashma Barrage
Country: Pakistan
Coordinates: 32°25'N, 71°22'E;
Location:25 km southwest of Mianwali, on the Mianwali to Dera Ismail Khan road, Punjab
Province.
Area: 33,109 ha.
Altitude: 225m.
Biogeographical Province: 4.8.4.
Wetland type: 17.
Description of site: A large barrage on the Indus River with a series of embankments or
flood bunds which, at low water levels, divide the reservoir into five shallow lakes each of up
to 250 ha in area. The construction was completed in 1971. Maximum flooding occurs in
spring; as the water recedes, exposed land is leased to local farmers for agricultural purposes.
The depth of the five lakes varies from 0.2m in the dry season to 8.Om at the height of the
flood season; the depth of the main river channel varies from 4.6m to 8.8m. pH values range
from 6.5 to 7.2.
Climatic conditions: Dry subtropical climate with hot summers and cool winters. The
annual rainfall varies from 300-500 mm, and the relative humidity from 22-85%. The
average maximum temperature in June is 41°C and the average minimum in January is
4.5°C.

Principal vegetation: The aquatic vegetation consists of Hydrilla verticillata, Nelumbium
speciosum, Nymphaea lotus, Typha angustata, Phragmites karka, Potamogeton pectinatus,
Saccharum spontaneum, Vallisneria spiralis and Zannichellia palustris. The natural
vegetation of the region is a mixture of subtropical semi-evergreen scrub and tropical thorn
forest with species such as Olea ferruginea, Acacia modesta, A. nilotica, Adhatoda vasica,
Dodonea viscosa, Gymnosporea royleana, Prosopis cineraria, Reptonia buxifolia, Salvadora
oleoides, Tamarix aphy/la, T. dioica, Zizyphus mauritiana, Z. nummularia, Chrysopogon
aucheri, Lasiurus hirsutus, Heteropogon contortus and Panicum antidotale. Prosopis
glandulosa has been introduced in the area. Most of the natural thorn forest on the plains to
the east of the Indus has been cleared for agricultural land and for irrigated plantations of
Dalbergia sissoo and other species.
Land tenure: The wetland is state owned (Irrigation Department, Government of the
Punjab); adjacent areas are partly state owned and partly privately owned.
Conservation measures taken: The wetland was first declared as a Wildlife Sanctuary of
33,084 ha in 1974. The Sanctuary was re-notified in July 1984, and since then, the level of
protection has greatly improved.
Land use: Storage of water for irrigation, generation of electricity, and fishing. Fishing
leases are granted by the Punjab Fisheries Department. Reeds (Phragmites karka and Typha
angustata) and kana (Saccharum spp) are harvested for use in local cottage industries. A fish
hatchery has been established at the reservoir and became operational in 1987. Surrounding
areas are used for agriculture, livestock grazing and forestry.
Disturbances and threats: There are plans to construct a large storage dam at Kala Bagh,
upstream of Chashma. The construction of this dam would affect the water regime at
Chashma Barrage and could limit its use for water storage. Fishing activities at the wetland
and livestock grazing on the shoreline cause a considerable amount of disturbance, and the
marked fluctuations in water level and harvesting of reeds have an adverse effect on the
aquatic vegetation.
Economic and social values: The principal values are flood control, storage of water for
irrigation, generation of electricity and fisheries production. Some 636 metric tonnes of fish
were harvested in 1984. The marsh vegetation supports a local weaving industry. The barrage
also provides excellent opportunities for scientific research and conservation education.
Fauna: A very important staging and wintering area for a wide variety of waterfowl. The
wetland regularly supports over 50,000 Anatidae and coots in mid-winter, and in some years
many more. Over 114,000 birds were present in January 1975, and about 100,000 in January
1987 and January 1988. The most abundant species are Anas penelope, A. crecca, A. acuta,
Aythya ferina and Fulica atra. There is a small wintering flock of Anser anser, and Anser
indicus occasionally occurs on passage and in winter (recent maxima of 277 in 1982 and 65
in 1985). Peak counts have included: 710 Phalacrocorax niger
800 Nycticorax nycticorax
890 Egretta garzetta
1,800 E. alba
220 Ardea cinerea
220 Platalea leucorodia
500 Tadorna ferruginea
13,000 Anas penelope
1,250 A. strepera

16,300 A. crecca
3,900 A. platyrhynchos
10,100 A. acuta
2,300 A. clypeata
970 Netta ru/ma
25,000 Aythya /erina
3,100 A. /uligula
61,500 Fulica atra
130 Philomachus pugnax
560 Larus ridibundus
160 Sterna aurantia
Other regular winter visitors occurring in smaller numbers include Podiceps cristatus, P.
nigricollis, Phalacrocorax carbo and many species of shorebirds, gulls and terns. The
Barrage is also an important staging area in spring and autumn for the cranes Grus grus and
Ant hropoides virgo. Other waterfowl which have been recorded include Mycteria
leucocephala, Ciconia ciconia, Phoenicopterus ruber, Himantopus himantopus,
Recurvirostra avosetta and Glareola lactea. The Indus Dolphin Platanista mdi occurs in
some stretches of the Indus River upstream of the Barrage and has been recorded at
Chashma, but no estimate of the population size is available. Other mammals occurring in the
area include Sus scro/a cristatus, Axis porcinus, Canis aureus, Felis libyca and Lutra
perspicillata. The rich fish fauna includes Gadusa chapra, Notopterus notopterus, N. chitala,
Catla catla, Cirrhinus mrigala, C. rebo, Labeo rohita, L. microphthalamus, Puntmus ticto, P.
stigma, Barilius vagra, Wallago attu, Rita rita, Bagarius bagarius, Mystus aor, M.
seenghala, Heteropneusies fossilis, Eutropiichthys vacha, Nandus nandus, Mastacembelus
armatus, M. pancalus, Ambassis nama, A. ranga and Channa punctatus. Other aquatic fauna
includes Hirudinaria sp, Palaemon dayanus, P. lamarrei, Rana tigrina, Kachuga smithi,
Trionyx gangeticus and Lissemys punctata.
Special floral values: None known.
Research and facilities: Annual mid-winter waterfowl counts have been carried out since
1971, and a study of the status of the Indus Dolphin Platanista mdi is currently being
conducted by the Punjab Wildlife Department and Zoological Survey Department.
References: Ahmad (1987); Carp (1980); Karpowicz (1985); Koning & Dijksen (1971 &
1974); Koning & Koning-Raat (1975); Koning & Walmsley (1972 & 1973); Naik (1986);
Roberts (1984a & 1984b); Savage (1972a).
Criteria for inclusion: 1b, 2a, 2b, 3a.
Source: Punjab Wildlife Department, Zoological Survey Department and Pakistan Forest
Institute.
Wetland name: Nammal Lake
Country: Pakistan
Coordinates: 32°41'N, 71°49'E;
Location: 29 km ENE of Mianwali, Punjab Province.
Area: 486 ha.
Altitude: 352m.
Biogeographical Province: 4.8.4.

Wetland type: 16 & 17.
Description of site: A shallow brackish lake partly impounded by a dam at one corner, and
fed by a small spring and several intermittent streams rising in the low hills of the Salt Range
to the southeast. The maximum depth of the lake is 5.8m, and the average 4.6m. The water is
slightly saline (3.2 p.p.t. in 1964), and has a pH value of 7.3. The water level fluctuates
widely, and is partially controlled by the removal of water for irrigation.
Climatic conditions: Dry subtropical climate with an annual rainfall of between 300 mm
and 600 mm, and a relative humidity of 20%-85%. The minimum temperatures in January
range from 1°C to 5°C, and the maximum temperatures in June from 40°C to 45°C.
Principal vegetation: The aquatic vegetation consists of Carex fedia, Hydrilla verticillata,
Juncus sp, Phragmites karka, Potamogeton crispus, Saccharum spontaneum, Typha
angustata and Zannichellia palustris. The natural vegetation of the region is a mixture of
subtropical semi-evergreen scrub and tropical thorn scrub with species such as Acacia
modesta, A. nilotica, Adhatoda vasica, Dodonea viscosa, Gymnosporia royleana, Olea
ferruginea, Prosopis cineraria, Reptonia buxifolia, Salvadora oleoides, Tamarix aphylla, T.
dioica, Zizyphus, nauritiana, Z. nummularia, Chrysopogon aucheri, Lasiurus hirsutus,
Heteropogon contortus and Panicum ansidotale. Prosopis glandulosa has been introduced in
the area. Most of the land adjacent to the lake has been cleared for agriculture.
Land tenure: The lake is state owned. Adjacent agricultural land is privately owned, and the
forested hill slopes and range lands are state owned.
Conservation measures taken: The wetland was first designated as a Wildlife Sanctuary of
486 ha in 1970. The Sanctuary was re-notified in January 1979, and since then, protection
has been much improved.
Land use: The lake is used as a water storage reservoir for the irrigation of adjacent
agricultural land. Fishing is permitted under licence from the Punjab Fisheries Department.
The Department has recently developed a project to improve the fish stocks, and has stocked
the wetland with species of commercial importance. Livestock are grazed on the surrounding
range land, and some mining leases have been granted in the nearby hills.
Disturbances and threats: Fishing, grazing and agricultural activities around the lake cause
some disturbance to waterfowl, and the wide fluctuations in water level and changes in
salinity may be having a detrimental effect on the habitat. There is still some illegal hunting
at the lake. Economic and social values: The lake is an important source of water for the
surrounding area, it supports a commercial fishery and provides opportunities for outdoor
recreation. Sulphur springs along the irrigation canal attract visitors for medicinal reasons.
Fauna: Formerly an important wintering area for Anatidae, with between 2,000 and 5,000
birds present in mid-winter in the early 1970s. Mergus albellus and Oxyura leucocephala
were regular winter visitors in small numbers, with maximum counts of 79 and 127
respectively. The number of birds visiting the lake has, however, decreased since the
construction of Chashma Barrage on the Indus River. A flock of up to 50 Anser anser
continues to winter in the area, along with small numbers of a wide variety of other
waterfowl. Peak counts have included:
190 Tachybaptus ruficollis
93 Podiceps cristatus
300 P. nigricollis
50 Egretta alba
58 Platalea leucorodia

53 Phoenicopterus ruber
160 Anser anser
1,130 Fulica atra
70 Himantopus himantopus
45 Tringa erythropus
Other waterfowl which have been recorded at the lake include Mycteria leucocephala,
Ciconia episcopus, C. ciconia and Mergus serrator. Mammals known to occur in the area
include Canis aureus, Vulpes vulpes, Felis libyca and Lepus nigricollis. The fishes include
Catla catla, Channa marulius, Cirrhinus mrigala, Cyprinus carpio, Salmo faria, Tilapia
mossambica and Labeo rohita.
Special floral values: None known.
Research and facilities: Mid-winter waterfowl counts have been carried out at the lake since
1971.
References: Carp (1980); Karpowicz (1985); Koning & Dijksen (1971 & 1974); Koning &
Walmsley (1972 & 1973); Roberts (1984a & l984b); Savage (1965 & 1968).
Criteria for inclusion: lb. 3b.
Source: Punjab Wildlife Department, Zoological Survey Department and Pakistan Forest
Institute.
Wetland name: Ucchali Lake
Country: Pakistan
Coordinates: 32°33'N, 72°0l'E;
Location: 13 km west of Nowshera and 42 km northwest of Khushab, Punjab Province.
Area: 943 ha.
Altitude: 700m.
Biogeographical Province: 4.8.4.
Wetland type: 16.
Description of site: A brackish to saline lake, the second largest in the Salt Range, with little
marsh vegetation and almost entirely surrounded by agricultural land. The lake is fed by a
small spring, seepage from adjacent irrigated land, and run-off from the surrounding hills of
the Salt Range. The water level and salinity fluctuate according to local rainfall. The depth
varies from 0.2m to 6m; the water is usually hypersaline (41.5 p.p.t. in April 1987), and had a
pH of 8.0 in October 1986.
Climatic conditions: Dry subtropical climate with hot summers and cool winters. The
annual rainfall varies from 300 mm to 800 mm, and the relative humidity from 22% to 85%.
Temperatures range from an average minimum of 0.5°C in January to an average maximum
of 36°C in June.
Principal vegetation: Marsh vegetation is confined to a few small patches along the lake
shore, but there is a very rich growth of plankton in the lake. The dominant aquatic plants are
Carex fedia, Hydrilla verticillata, Juncus sp, Phragmites karka, Potamogeton crispus,
Saccharum spontaneum, Typha angustata, Vallisneria spiralis and Zannichellia palustris.
The natural vegetation of the region is a mixture of subtropical semi-evergreen forest and
tropical thorn forest with species such as Acacia modesta, Adhatoda vasica, Dodonea
viscosa, Gymnosporia royleana, Olea ferruginea, Reptonia buxifolia, Tamarix aphylla, Wit

hania coagulans and Zizyphus spp. The natural vegetation around the lake has been cleared
for agricultural land.
Land tenure: The lake is state owned (Government of the Punjab); adjacent agricultural land
is privately owned, and the hill forests and range lands are state owned.
Conservation measures taken: The wetland was declared a Game Reserve in May 1985,
and some hunting is allowed under permit.
Conservation measures proposed: Ucchali Lake has been proposed for designation as a
Wildlife Sanctuary and for listing as a Wetland of International Importance under the Ramsar
Convention.
Land use: Public recreation, waterfowl hunting and fishing for introduced fish species;
agriculture and livestock grazing in surrounding areas. Some mining leases have been
granted in the surrounding hills.
Possible changes in land use: There are proposals to develop the lake for commercial
fisheries and to stock the lake with exotic fish species.
Disturbances and threats: Hunting, fishing, recreation and agricultural activities cause
some disturbance to waterfowl, and the marked fluctuations in water level and salinity may
be having a detrimental effect on the habitat. Attempts have been made to introduce exotic
fish species, and proposals have been made to develop the lake for fisheries production. This
could cause a considerable change in the ecology of the lake. There is considerable amount
of illegal hunting of waterfowl by local people and by military personnel stationed in the
area.
Economic and social values: The lake provides excellent opportunities for scientific
research and nature-oriented recreation.
Fauna: A very important wintering area for waterfowl, particularly Phoenicopterus ruher,
Anatidae and Fulica atra. The number of birds present fluctuates widely from year to year
and seems to be critically dependent on the water level and salinity. Between 1,100 and 3,100
Anatidae and coots wintered on the lake in the early 1970s, but much larger numbers have
been reported in recent years. Over 100,000 waterfowl, very largely Fulica atra, were
present in the winter of 1985/86, and 50,000 F. atra were reported in November 1986. The
lake is now the most important wintering area for the rare White-headed Duck Oxyura
leucocephala in Pakistan; over 400 have been reported on several occasions, and 667 were
present on 9 January 1987. Other noteworthy winter visitors include up to 130 Podiceps
nigricollis and 30 Tadorna tadorna. The census in mid-January 1987 revealed some 8,450
waterfowl, including:
40 Ardea cinerea
1,360 Phoenicopterus ruber
28 Anser anser
454 Oxyura leucocephala
4,980 Fulica atra
and 1,500 other ducks (mainly Anas penelope, A. clypeata and Aythya ferina) and 100
shorebirds (mainly Vanellus vanellus and V. indicus).
There are no indigenous fishes in the lake, but plans have been put forward to introduce
Catla catla, Channa marulius, Cirrhinus mrigala, Cyprinus carpio, Salmo lana, Tilapia
mossambica and Labeo rohita, and attempts have already been made with some species.
Special floral values: None known.

Research and facilities: Annual mid-winter waterfowl counts have been carried out at the
lake since 1971.
References: Ahmad (1986 & 1987); Carp (1980); Karpowicz (1985); Koning & Dijksen
(1971 & 1974); Koning & Koning-Raat (1975); Koning & Walmsley (1972 & 1973);
Roberts (1984a); Savage (1968).
Criteria for inclusion: l b, 2a, 3a.
Source: Punjab Wildlife Department, Zoological Survey Department, Pakistan Forest
Institute and Mark Mallalieu.
Wetland name: Jahlar Lake
Country: Pakistan
Coordinates: 32°29'N, 72°07'E;
Location:approximately 10 km southeast of Ucchali Lake and 10 km southwest of
Nowshera, Khushab District, Punjab Province.
Area: 100 ha.
Altitude: 950m.
Biogeographical Province: 4.8.4.
Wetland type: 16.
Description of site: A small brackish to saline lake with little marsh vegetation, in the Salt
Range; similar in general character to the nearby larger Ucchali and Khabbaki Lakes (sites 8
& 10). The lake is fed by run-off from the surrounding hills.
Climatic conditions: Dry subtropical climate with hot summers and cool winters. The
annual rainfall varies from 300 mm to 800 mm, and the relative humidity from 22% to 85%.
Temperatures range from an average minimum of 0.5°C in January to an average maximum
of 36°C in June.
Principal vegetation: The aquatic vegetation includes Carex fedia, Hydrilla verticillata,
Juncus sp, Phragmites karka, Potamogeton crispus, Saccharum spontaneum, Typha
angustata and Zannichellia palustris. The natural vegetation of the region is a mixture of
subtropical semi-evergreen forest and tropical thorn forest with species such as Acacia
modesta, Adhatoda vasica, Dodonea viscosa, Gyrnnosporia royleana, Olea ferruginea,
Reptonia buxifolia, Tamarix aphylla, Withania coagulans, Zizyphus mauritiana and Z.
nummularia.
Land tenure: The lake is stated owned.
Conservation measures taken: None.
Conservation measures proposed: The lake has been proposed for designation as a Wildlife
Sanctuary.
Land use: Domestic use, watering livestock and waterfowl hunting.
Disturbances and threats: Hunting activities cause disturbance to waterfowl populations.
Economic and social values: Local villagers are dependent on the wetland for water for
domestic use. The marshes provide valuable grazing land for livestock.
Fauna: Little information is available. The lake is probably a regular wintering area for the
endangered White-headed Duck Oxyura leucocephala. Sixty-eight were present in January
1987 and 132 in January 1988. Other waterfowl present in 1987 and 1988 included small
numbers of Tachybaptus ruficollis, Podiceps nigricollis, up to 358 Aytha ferina and up to 112

Fulica atra. Mammals known to occur in the area include Canis aureus, Vulpes vulpes, Felis
libyca and Lepus nigricollis.
Special floral values: None known.
Research and facilities: A poorly known wetland; the Pakistan Forest Institute and Punjab
Wildlife Department carried out mid-winter waterfowl censuses in January 1987 and January
1988, respectively.
Criteria for inclusion: lb, 2a.
Source: Punjab Wildlife Department and Pakistan Forest Institute.
Wetland name: Khabbaki Lake
Country: Pakistan
Coordinates: 32°37'N, 72°14'E;
Location: 10 km northeast of Nowshera and 38 km NNW of Khushab, Khushab District,
Punjab Province.
Area: 283 ha.
Altitude: 978m.
Biogeographical Province: 4.8.4
Wetland type: 16.
Description of site: A shallow brackish lake in the Salt Range, with a little aquatic
vegetation but no extensive reed-beds. The lake is fed by local rainfall and several
intermittent streams rising in the surrounding hills. The water level has risen by 30-60 cm in
recent years, causing an increase in size of the lake and decrease in salinity. The maximum
depth is now about 10.5m; a salinity of 5.2 p.p.t. was recorded in April 1987, and a pH of 7.2
in January 1987.
Climatic conditions: Dry subtropical climate with hot summers and cool winters. The
annual rainfall varies from 300 mm to 800 mm, and the relative humidity from 22% to 85%.
Temperatures range from an average minimum of 0.5C in January to an average maximum of
36 °C in June.
Principal vegetation: The aquatic vegetation includes Carex fedia, Hydrilla verticillata,
Juncus sp, Phragmites karka, Potamogeton crispus, Saccharum spontaneum, Typha
angustata, Vallisneia spiralis and Zannichellia palustris. The natural vegetation of the region
is a mixture of subtropical semi-evergreen forest and tropical thorn forest with species such
as Acacia modesta, Adhatoda vasica, Dodonea viscosa, Gymnosporia royleana, Olea
ferruginea, Reptonia buxifolia, Tamarix aphylla, Withania coagulans, Zizyphus mauritiana
and Z. nummularia. Most of the natural vegetation around the lake has been cleared for
agriculture.
Land tenure: The lake is state owned; adjacent agricultural land is privately owned, and the
forests and range lands in the watershed are communally owned.
Conservation measures taken: The area was first gazetted as a Wildlife Sanctuary (283 ha)
in 1966. The Sanctuary was re-notified in November 1975, and listed as a Wetland of
International Importance under the Ramsar Convention in July 1976. However, the Wildlife
Sanctuary has recently been denotified because of changes in its ecological character and the
decline in numbers of wintering waterfowl.
Land use: Fishing, domestic use (e.g. washing of clothes), and illegal hunting. The lake is
being developed for fisheries exploitation; a three year project which involved stocking with

exotic fish species was completed in June 1986. The principal activities in surrounding areas
are agriculture and livestock grazing.
Disturbances and threats: A change in the salinity and water level has brought about a
change in the ecology of the lake, and this has been compounded by large-scale stocking with
herbivorous fish species. It is believed that the direct competition for food between the
introduced fishes and waterfowl has been responsible for the decline in waterfowl numbers in
recent years. The fishing activities cause a considerable amount of disturbance to waterfowl,
particularly in November when the wintering birds first arrive at the lake, and there is some
disturbance from illegal hunting. Pollution from domestic waste has also been reported to be
a problem
Economic and social values: The lake now supports a commercial fishery.
Fauna: Formerly a very important wintering area for the endangered White-headed Duck
Oxyura leucocephala, and a regular wintering area for Greater Flamingo Phoenicopterus
ruber and many other waterfowl. As many as 8,700 waterfowl were recorded in the early
1970's, including: up to
65 Podiceps nigricollis
46 Phoenicopterus ruber
60 Anser anser
470 0. leucocephala
220 Himantopus himantopus
but numbers have fallen drastically in recent years. No 0. leucocephala or P. ruber have been
recorded for several years, and only 100 waterfowl were present in January 1986. Censuses
in January 1987 and January 1988 revealed 1,390 and 2,310 waterfowl respectively,
including:
up to 21 Anser anser
170 Anas Penelope
530 A platyrhynchos
720 Aythya ferina
830 Fulica atra
along with small numbers of Tachybaptus ruficollis, Podiceps cristatus, P. nigricollis,
Phalacrocorax niger, four species of herons and egrets, three other species of ducks, three
species of shorebirds and three species of gulls.
Mammals and amphibians known to occur in the area include Canis aureus, Vulpes vulpes,
Felis libyca, Lepus nigricollis and Rana tigrina. Introduced fishes include Labeo rohita,
Catla catla, Cirrhinus mrigala, Cyprinus carpio and Ctenopharyngodon idella.
Special floral values: None known.
Research and facilities: Annual mid-winter waterfowl censuses have been carried out at the
lake since 1971.
References: Anon (1982, 1984 & 1987a); Ahmad (1986); Carp (1980); IUCN (1987);
Karpowicz (1985); Koning & Dijksen (1971 & 1974); Koning & Koning-Raat (1975);
Koning & Walmsley (1972 & 1973); Roberts (1984a); Savage (1965, 1968 & 1972a).
Criteria for inclusion: lb. 2a, 3b.
Source: Punjab Wildlife Department, Zoological Survey Department and Pakistan Forest
Institute.

Wetland name: Mangla Dam
Country: Pakistan
Coordinates: 33°12'N, 73°39'E;
Location:30 km NNW of Jhelum, Punjab Province, on the border with Azad Kashmir.
Area: 26,500 ha.
Altitude: 630m.
Biogeographical Province: 4.8.4.
Wetland type: 17.
Description of site: A deep freshwater reservoir on the Jhelum River, spanning the border
between Punjab Province and Azad Kashmir, in the foothills of the Pir Panjal Range. The
dam was completed in 1967. The greater part of the reservoir lies in Azad Kashmir. There are
long stretches of shallow water along the shoreline with patches of marsh vegetation. The
water level is subject to considerable fluctuations, and reaches its highest during the monsoon
season. As the water level falls in late autumn, exposed land is leased to local farmers for the
cultivation of wheat. The maximum depth of the reservoir is 91m, and the average drawdown
51m; the pH level remains stable at about 6.5.
Climatic conditions: Subtropical monsoonal climate with hot summers and cool winters.
The average annual rainfall is 1,000 mm; temperatures range from 0°C to 15°C in winter, and
from 20°C to 40°C in summer.
Principal vegetation: There are small patches of marsh with Phragmites karka and Typha
angustala along the shoreline, and beds of Chara sp, Hydrilla verticillata and Vallisneria sp
in the reservoir. Adjacent land is mainly under cultivation for wheat. The natural vegetation
of the region is dry subtropical broad-leaved forest dominated by species such as Acacia
modesta, Dodonea viscosa, Cenchrus ciliaris, Heteropogon contortus and Cymbopogon spp.
Land tenure: The reservoir is state owned, and under the control of the Water and Power
Development Authority; surrounding areas are privately owned.
Conservation measures taken: The reservoir has been declared a Game Reserve in which
hunting is allowed under permit. Massive reafforestation programmes are being undertaken
in the catchment area to reduce siltation, increase stream flow throughout the year, and
ultimately increase the life span of the reservoir.
Conservation measures proposed: It has been proposed that the area be declared a Wildlife
Sanctuary.
Land use: Water storage for irrigation, generation of electricity, and fishing. Some 725
fishermen are engaged in fishing, and some 70-80 nets were in operation in 1985-86. The
principal activity in surrounding areas is agriculture, mainly the cultivation of wheat.
Disturbances and threats: There is a high rate of sedimentation in the reservoir. In recent
years, large numbers of ducks have been poisoned by farmers for allegedly causing damage
to crops. The ducks have been poisoned with pesticide granules (Basudin) mixed with wheat
grains, and then sold in local markets for human consumption. Many other ducks,
particularly Aythya fuligula, are killed in fishing nets.
Economic and social values: Water supply for irrigation, generation of electricity, flood
control and outdoor recreation. The reservoir supports a valuable fishery, and is one of the
most productive of the recently constructed reservoirs in Pakistan. Some 1,725 metric tonnes
of fish were harvested in 1983.
Fauna: The reservoir has emerged as a very important staging and wintering area for
waterfowl, particularly Anatidae and shorebirds. Over 20,000 waterfowl were present in

January 1986, 44,500 in January 1987, and 19,000 in January 1988. The maximum counts
have included:
7,740 Anas crecca
4,820 A. platyrhynchos
4,590 A. acuta
930 A. clypeata
45 Netta rufina
8,570 Aythya ferina
12,435 A. fuligula
160 Fulica atra
1,100 shorebirds
200 Larus ridibundus
Fishes include the native mahseer Tor putitora and introduced Channa channa, C. marulius,
Labeo rohita, Catla catla, Cirrhinus mrigala, Cyprinus carpio, Salmo faria and Tilapia
mossambica.
Special floral values: None known.
Research and facilities: Mid-winter waterfowl censuses have been carried out by the
Pakistan Forest Institute and Forest Department of Azad Jammu and Kashmir since 1983.
References: Ahmad (1986); Khan (1984); Naik (1986); Savage (1972a).
Criteria for inclusion: l e, 3a.
Source: Pakistan Forest Institute and Forest Department, Azad Jammu and Kashmir.
Wetland name: Rasul (Rasool) Barrage
Country: Pakistan
Coordinates: 32°43'N, 73°33'E;
Location:on the Jhelum River, 30 km downstream from Jhelum and 52 km WNW of Gujrat,
Punjab Province.
Area: 1,138 ha.
Altitude: 190m.
Biogeographical Province: 4.8.4.
Wetland type: 17.
Description of site: A water storage reservoir with associated marshes and extensive sand
banks, created by the damming of the Jhelum River for irrigation purposes. The reservoir
borders on the Salt Range to the northwest and cultivated plains to the southeast. Two
embankments extend out into the reservoir and hold back shallow lagoons as the water level
in the main channel falls. The water level fluctuates by about 2m, and the maximum depth is
6.5m. The pH value varies between 6.8 and 7.2.
Climatic conditions: Subtropical monsoonal climate with hot summers and cool winters.
The annual rainfall varies from 200-500 mm, and the relative humidity from 25-85%. The
average minimum temperature in January is 5.5°C, and the average maximum in June 40°C.
Principal vegetation: The aquatic vegetation includes Carex fedia, Hydrilla verticillata,
Nelumbo nucifera, Nymphaea lotus, Phragmites karka, Potamogeton crispus, P. pectinatus,
Typha angustata, Vallisneria spiralis and Zannichellia palustris. The hills of the Salt Range
to the northwest support a subtropical semi-evergreen forest dominated by Olea ferruginea,
Acacia modesta and Dodonea viscosa. The natural vegetation of the plains to the southeast is

tropical thorn forest with species such as Acacia nilotica, Capparis decidua, Prosopis
cineraria, Tamarix aphylla, Zizyphus mauritiana, Z. nummularia, Calotropis procera,
Eleusine compressa, Erianthus sp, Panicum antidotale and Saccharum spp. Dalbergia sissoo
and Acacia nilotica have been extensively planted along roads and around agricultural land.
Land tenure: The reservoir is state owned (Government of the Punjab), and controlled by
the Irrigation Department. The hills to the northwest are state owned, and agricultural land to
the southeast is privately owned.
Conservation measures taken: The wetland was declared a Wildlife Sanctuary (1,138 ha)
in 1974. The Sanctuary was re-notified in September 1984, and since then, the level of
protection has improved. Stringent measures are now being taken to manage the area.
Land use: The reservoir is used for flood control and water storage for irrigation. Fishing is
permitted under license, and reeds and rushes are harvested for local cottage industries.
Adjacent areas are used for cattle grazing, forestry and agriculture.
Disturbances and threats: Fishing activities and occasional incidences of illegal hunting
cause some disturbance to waterfowl.
Economic and social values: The reservoir is important for flood control and as a source of
water for irrigation. It supports an important fishery (mainly Catla catla, Channa marulius
Cirrhinus rnrigala, Cyprinus carpio, Salmo faria and Tilapia mossambica), and has
considerable potential for scientific research and education.
Fauna: The shallow lagoons provide excellent wintering habitat for large numbers of
waterfowl, mainly Anatidae. Mid-January waterfowl censuses in 1987 and 1988 produced
totals of 52,400 and 43,000, respectively. The counts included maxima of:
80 Tachybaptus ruficollis
40 Phalacrocorax niger
410 Bubulcus ibis
180 Egretta garzetta
70 E. alba
30 Ardea cinerea
945 Anas penelope
12,375 A. crecca
750 A. platyrhynchos
15,050 Anas acuta
530 A. clypeata
660 Netta rutma
8,480 Aythya fermna
40 A. nyroca
100 A. fuligula
18,000 Fulica atra
and 3,000 shorebirds, along with small numbers of Anser anser, Anas strepera and Porphyrio
porphyrio. Other waterfowl recorded at the reservoir include Podiceps cristatus, P.
nigricollis, Anhinga melanogaster, Ciconia ciconia, Tadorna ferrugmnea (up to 70) and a
variety of gulls and terns (Laridae). Mammals known to occur in the area include Sus scrofa
cristatus, Canis aureus and Felis chaus. The Hog Deer Axis porcinus once occurred, but is
now believed to be extinct in the region. The rich fish fauna includes Notopterus notopterus,
Labeo rohita, L. gonius, L. microphthalmus, Barilius vagra, B. chilwa, Cirrhinus mrigala,
Tor tor, Puntius ticto, Catla catla, Channa marulius, Cyprinus carpio, Sairno faria,

Eutropiichthys vacha, Mystus bleekeri, M. seenghala, Macrognathus
aculeatus,
Mastacembelus pancalus, Bagarius bagarius, Sisor rabdophorus, Gagata cenia
and
Sicamugil cascasia. Other aquatic fauna includes Hirudinaria sp, Palaemon dayanus, P.
lammarrei, Rana tigrina, Kachuga smithi and Lissemys punctata.
Special floral values: None known.
Research and facilities: Mid-winter waterfowl counts have been carried out regularly since
1974.
References:Carp (1980); Karpowicz (1985); Koning & Koning-Raat (1975 & 1976); Roberts
(1984a).
Criteria for inclusion: le, 3a.
Source:Punjab Wildlife Department, Pakistan Forest Institute and Zoological Survey
Department.
Wetland name: Marala Headworks (Barrage)
Country: Pakistan
Coordinates: 32°45'N, 74°3l'E;
Location: 25 km north of Sialkot, near the Indian border, Punjab Province.
Area: 1,620 ha.
Altitude: 250m.
Biogeographical Province: 4.8.4.
Wetland type: 17.
Description of site: A water storage reservoir on the Chenab River, constructed for irrigation
purposes and surrounded by agricultural land. Two embankments extend out into the
reservoir and hold back shallow lagoons as the water level in the main river channel falls.
Land exposed at low water levels is leased to local farmers for cultivation. The depth of
water in the lagoons varies from 0.2-5.Om; the pH value varies from 6.8-7.2.
Climatic conditions: Dry subtropical climate with very hot summers and cool winters. The
annual rainfall varies from 200-500 mm, and the relative humidity from 25-85%. The
average minimum temperature in January is 5.5°C, and the average maximum in June is
36°C.
Principal vegetation: The aquatic vegetation consists of Carex fedia, Hydrilla verticillata,
Nelumbo nucifera, Nymphaea lotus, Phragmites karka, Potamogeton crispus, P. pectinatus,
Typha angustata, Vallisneria spiralis and Zannichellia palustris. The natural vegetation of
the adjacent plains is tropical thorn forest with species such as Acacia nilotica, Capparis
decidua, Prosopis cineraria, Tamarix aphylla, Zizyphus mauritiana, Z. nummularia, Eleusine
compressa, Erianthussp, Panicum antidotale and Saccharum spp. Dalbergia sissoo and
Acacia nilotica have been extensively planted along the nearby roads and around fields.
Land tenure: The reservoir is state owned (Government of the Punjab); adjacent areas are
privately owned.
Conservation measures taken: The wetland lies within the Bajwat Game Reserve (5,400
ha), established in 1987. Shooting is only allowed under special permit, and such permits are
rarely issued.
Conservation measures proposed: It has been proposed that the wetland be declared a
Wildlife Sanctuary.

Land use: Fishing. The reservoir is used as a source of water for irrigating agricultural land
in the surrounding area, and is a popular recreation area for the inhabitants of Sialkot and
other neighbouring towns.
Disturbances and threats: Fishing activities and hunting on adjacent land cause some
disturbance to waterfowl.
Economic and social values: The primary importance of the reservoir is as a source of water
for irrigation, but the area has great potential for outdoor recreation.
Fauna: A very important wintering area for waterfowl, particularly Anatidae. Over 66,600
waterfowl were recorded in mid-January 1987, including:
84 Platalea leucorodia
39,000 Anas crecca
18,300 A. platyrhynchos
9,220 Anas acuta
along with small numbers of Podiceps nigricollis, Phalacrocorax niger, Nycticorax
nycticorax, Egretta garzetta, E. alba, Ardea cinerea, A. purpurea, Threskiornis
melanocephalus, Tadorna ferruginea and Fulica atra. In January 1988, the water level was
very low and only a few hundred birds were present. However, these included 20 Ciconia
ciconia, 64 Platalea leucorodia and 23 Tadorna ferruginea. The reservoir was once an
important wintering area for Anser indicus, but none has been reported in recent years.
Mammals known to occur in the area include Sus scrofa cristatus, Canis aureus and Felis
libyca. The reservoir is within the range of the Hog Deer Axis porcinus, but the species is
now almost extinct in the area as a result of heavy persecution.
Fish species introduced into the reservoir include Catla catla, Channa marulius, Cirrhinus
mrigala. Cyprinus carpio, Labeo rohita, Salmo faria and Tilapia mossambica.
Special floral values: None known.
Research and facilities: Some mid-winter waterfowl counts have been carried out in recent
years.
References: Savage (1968).
Criteria for inclusion: 3a.
Source: Punjab Wildlife Department, Pakistan Forest Institute and Zoological Survey
Department.
Wetland name: Qadirabad Barrage
Country: Pakistan
Coordinates: 32°19'N, 73°39'E;
Location: 53 km WNW of Gujranwala, Punjab Province.
Area: 2,850 ha.
Altitude: 225m.
Biogeographical Province: 4.8.4.
Wetland type: 17.
Description of site: A water storage reservoir on the Chenab River, surrounded by
agricultural land. Two embankments extend out into the reservoir and hold back shallow
lagoons as the water level in the main river channel falls. Land exposed as the water recedes
is leased to local farmers for cultivation. The pH value varies from 6.8-7.2.

Climatic conditions: Dry subtropical climate with very hot summers and cool winters. The
annual rainfall varies from 200-500 mm, and the relative humidity from 25-85%. The
average minimum temperature in January is 5.5°C, and the average maximum in June is
46°C.
Principal vegetation: The aquatic vegetation includes Carex fedia, Hydrilla verticillata,
Nelumbo nucifera, Nymphaea lotus, Phragmites karka, Potamogeton crispus, P. pectinatus,
Typha angustata, Vallisneria spiralis, Zannichellia palustris and Chara sp. The natural
vegetation of the surrounding plains is tropical thorn forest with species such as Acacia
nilotica, Capparis decidua, Prosopis cineraria, Tamarix aphylla, Zizyphus mauritiana, Z.
nummularia, Calotropis procera, Eleusine compressa, Erianthus sp, Panicum antidotale and
Saccharum spontaneurn. Dalbergia sissoo and Acacia nilotica have been extensively planted
along nearby roadsides and around agricultural land.
Land tenure: The reservoir is state owned (Government of the Punjab), and controlled by
the Irrigation Department; adjacent agricultural land is privately owned.
Conservation measures taken: The reservoir was first protected as a Game Reserve (2,850
ha) in 1978. The Reserve was re-notified in August 1983, and since then, the level of
protection has greatly improved, although there is still room for further improvement.
Shooting is only allowed under permit, and bag limits and shooting days are prescribed.
Some efforts have been made to improve the natural vegetation.
Conservation measures proposed: It has been proposed that the reservoir be declared a
Wildlife Sanctuary.
Land use: Storage of water for irrigation purposes, fishing and harvesting of reeds and
rushes for local cottage industries. Livestock grazing, forestry and agriculture in surrounding
areas.
Disturbances and threats: Some disturbance is caused by the harvesting of aquatic
vegetation, hunting and fishing activities.
Economic and social values: Of primary importance as a source of water for irrigation. The
reservoir supports a commercial fishery and a cottage industry based on weaving. The area is
becoming popular for outdoor recreation (bird-watching and angling).
Fauna: A very important wintering area for waterfowl, mainly Anatidae. Over 45,000
waterfowl were present in mid-January 1987, including:
18,800 Anas crecca
5,680 A. platyrhynchos
12,200 Anas acuta
1,980 Aythya ferina
6,530 Fulica atra
along with small numbers of Anas penelope, A. strepera, A. clypeata, Netta rufina, Aythya
nyroca, A. fuligula, Porphyrio porphyrio and Hydrophasianus chirurgus. Other waterfowl
reported at the reservoir include Tachybaptus ruficollis, Phalacrocorax carbo, Egretta
garzetta, E. intermedia, E. alba, Ardea cinerea, Dendrocygna javanica, Ciconia ciconia (up
to 40) and Platalea leucorodia (up to 70).
Mammals found in the area include Sus scrofa cristata, Canis aureus and Felis chaus. The
Hog Deer Axis porcinus formerly occurred, but is now extinct in the region.
The fish fauna includes Notopterus notopterus, Labeo rohita, L. gonius, L. microphthalmus,
Barilius vagra, B. chilwa, Cirrhinus mrigala, Tor tor, Puntius ticto, Catla catla,
Eutropiichthys vacha, Mystus bleekeri, M. seenghala, Macrognathus aculeatus,

Mastacembelus pancalus, Bagarius bagarius, Sisor rabdophorus, Gagata cenia and
Sicarnugil cascasia. Cyprinus carpio has been introduced. Other aquatic fauna includes
Hirudinaria sp, Kachuga smithi, Lissemys punctata, Palaemon dayanus, P. lammarrei and
Rana tigrina.
Special floral values: None known.
Research and facilities: Annual mid-winter waterfowl counts have been carried out in
recent years.
Criteria for inclusion: 3a.
Source: Punjab Wildlife Department, Pakistan Forest Institute and Zoological Survey
Department.
Wetland name: Ghamaghar Lake
Country: Pakistan
Coordinates: 30°59'N, 74°'00E;
Location: 2 km northeast of Chunian, Kasur District, Punjab Province.
Area: 80 ha.
Altitude: 200m.
Biogeographical Province: 4.15.7.
Wetland type: 16.
Description of site: A shallow brackish lake and associated marshes on the plains between
the Sutlej and Ravi Rivers. The lake is fed by local run-off, seepage from surrounding
irrigated land, and occasional flooding from the Sutlej River to the east. During the rainy
season, the average depth of water is about 20 cm (maximum 35 cm); by the end of the dry
season, in March to May, the level has fallen to 2-5 cm, and large areas of wet mud are
exposed. A pH value of 7.8 was recorded in October 1986.
Climatic conditions: Dry subtropical climate with an annual rainfall of 300-500 mm, and a
relative humidity of 20-85%. The average minimum temperature in January is 10°C, and the
average maximum temperature in June is 35°C.
Principal vegetation: The aquatic vegetation includes Carex fedia, Juncus sp, Typha
angustata, Vallisneria spiralis and Zannichellia palustris. The natural vegetation of the
surrounding plains s tropical thorn forest with species such as Acacia nilotica, Prosopis
cineraria, P. juliflora (introduced), Salvadora oleoides, Salsola foetida, Suaeda fruticosa,
Dalbergia sissoo (introduced), Cynodon dactylon, Cymbopogon jwarancusa and Triticum sp
(cultivated).
Land tenure: The lake and surrounding areas are privately owned.
Conservation measures taken: None.
Conservation measures proposed: It has been proposed that the lake be given some
conservation status. Studies are currently being carried out on the hydrology, drainage
system, natural vegetation and cropping patterns to determine the appropriate status for the
site.
Land use: Hunting, fishing and harvesting of reeds for weaving; livestock grazing and
agriculture in surrounding areas.
Disturbances and threats: Improved drainage in surrounding areas could result in a loss of
wetland habitat, and uncontrolled hunting may be affecting the waterfowl populations.

Economic and social values: Outdoor recreation, particularly hunting and bird-watching.
The aquatic vegetation supports a cottage industry based on weaving.
Fauna: An important area for a wide variety of both resident and migratory waterfowl,
notably wintering Tadorna tadorna (up to 208), T. ferruginea and shorebirds. Waterfowl
present in early February 1987 included:
63 Tadorna ferruginea
77 Recurvirostra avosetta
600 Anas crecca
160 Tringa totanus
1,200 Calidris minuta
and small numbers of A. acuta and A. clypeata. Other species recorded at the lake include
Anhinga melanogaster, Ardeola grayii, Bubulcus ibis, Egretta garzetta, E. intermedia, E.
alba, Ardea cinerea, Platalea leucorodia, Porphyrio porphyrio, Himantopus himantopus,
Vanellus vanellus, Pluvialis squatarola, Charadrius leschenaultii, C. dubius, C.
alexandrinus, Numenius arquata, Tringa nebularia, T. ochropus, T. glareola, Actitis
hypoleucos, Gallinago gallinago and Larus brunnicephalus.
The only fishes known to occur in the lake are Channa sp and Wallago attu. The frog Rana
tigrina occurs, and Canis aureus, Sus scrofa cristatus, Felis chaus have been recorded in the
area.
Special floral values: None known.
Research and facilities: Mid-winter waterfowl counts have been carried out in recent years.
Criteria for inclusion: lb. 3b.
Source: Punjab Wildlife Department and Zoological Survey Department.
Wetland name: Kharal (Kharrar) Lake
Country: Pakistan
Coordinates: 30°53'N, 73°35'E;
Location:20 km northeast of Okara, Okara District, Punjab Province.
Area: 235 ha.
Altitude: 180m.
Biogeographical Province: 4.15.7.
Wetland type: 16.
Description of site: A shallow brackish to saline lake and associated brackish marshes with
some dense reed-beds, on the plains to the south of the Ravi River. The lake came into
existence in 1945 as a result of water-logging, and is fed by local run-off and seepage from
adjacent irrigated agricultural land. During the flood season, excess water on adjacent land is
diverted to the lake, causing a reduction in salinity. The depth of water varies from 0.2-3.0m
according to the water supply. A pH value of 8.0 was recorded in October 1986.
Climatic conditions: Dry subtropical climate with an average annual rainfall of 225 mm,
and a relative humidity ranging from 20-86%. The average minimum temperature in January
is 9.5 °C, and the average maximum in June is 35°C.
Principal vegetation: The aquatic vegetation includes Carex fedia, Chara sp, Cynodon
dactylon, Hydrilla verticillata, Juncus sp, Phragmites karka, Potamogeton spp, Saccharum
spp, Typha angustata and Zannichellia palustris. Surrounding areas are mainly under
cultivation for cotton, rice, wheat, sugar cane, etc. The natural vegetation of the surrounding

plains is tropical thorn forest with species such as Tamarix aphylla, Prosopis cineraria,
Zizyphus mauritiana,
Z.nummularia, Acacia nilotica, Crotolaria burhia, Aerua javanica, Suaeda fruticosa, Salsola
foetida, Eleusine compressa and Panicum antidotale. Pennisetum typhoides and Triticum
aestivum are widely cultivated.
Land tenure: The lake is state owned (Government of the Punjab); adjacent farmland is
privately owned.
Conservation measures taken: The lake was first designated as a Wildlife Sanctuary of 235
ha in 1971; the Sanctuary was re-notified in June 1983.
Land use: Fishing, harvesting of reeds and recreation; agriculture, livestock grazing and
hunting in surrounding areas. In 1984, the Fisheries Department initiated a three year project
to develop the fishery resources of the lake. Exotic fish species are being introduced for
recreation purposes.
Disturbances and threats: The diversion of floodwaters into the wetland causes wide
fluctuations in water level and sudden changes in salinity. Although there are no immediate
plans to drain the area, the lake is situated in the midst of agricultural land and could be
drained at a later date. Fishing activities cause some disturbance to waterfowl, and the
harvesting of aquatic vegetation may be excessive. The wetland is open on all sides to
poaching pressure, although this has declined somewhat since the site was declared a
Wildlife Sanctuary.
Economic and social values: The wetland supports an important fishery, and provides
excellent opportunities for scientific research, conservation education and nature-oriented
recreation.
Fauna: An important wintering area for waterfowl, particularly Anatidae, and a staging area
for migratory shorebirds. Kharal Lake is one of the three wetlands in Pakistan where the
endangered White-headed Duck Oxyura leucocephala winters in significant numbers. Over
66,000 waterfowl were present in mid-January 1987 including:
155 Tachybaptus ruficollis
3,870 Anas penelope
5,860 A. strepera
21,200 A. crecca
8,730 A. acuta
3,600 A. clypeata
18 Netta rufina
10,300 Aythya ferina
48 Oxyura leucocephala
110 Porphyrio porphyrio
12,600 Fu/ica atra
120 shorebirds of
11 species
90 Larus ridibundus
Peak counts in the 1970s included up to 300 Phoenicopterus ruber and:
480 Anser anser
90 Tadorna tadorna
60 Netta rufina
590 Oxyura leucocephala

160 Himantopus himantopus
160 Recurvirostra avosetta
100 Charadrius alexandrinus
220 Calidris minuta
230 C. alpina
320 Phi/omachus pugnax
Other waterfowl recorded at the lake include Podiceps cristatus, P. nigricollis, Platalea
leucorodia, Tadorna ferruginea and Sterna aurantia. Phoenicopterus ruber attempted to
breed in 1966. Fishes include Labeo rohita, Catla catla, Cirrhinus mrigala, Cyprinus carpio,
Ctenopharyngodon idella and Wallago attu. Other aquatic fauna includes Hirudinaria sp,
Rana tigrina and Trionyx gangeticus. Mammals known to occur in the area include Sus
scrofa cristatus, Canis aureus, Felis chaus and Lepus nigricollis.
Special floral values: None known.
Research and facilities:Annual mid-winter waterfowl counts have been carried out since
1971. The Punjab Fisheries Department has been conducting a study of the fishes and
gathering data on salinity levels but this information has not been published yet.
References:Carp (1980); Karpowicz (1985); Koning & Dijksen (1971 & 1974); Koning &
Koning-Raat (1975); Koning & Walmsley (1972 & 1973); Roberts (1984a); Savage (1968).
Criteria for inclusion: 1b, 2a, 3a.
Source:Punjab Wildlife Department, Pakistan Forest Institute and Zoological Survey
Department.
Wetland name: Taunsa Barrage
Country: Pakistan
Coordinates: 30°42'N, 70 °50'E;
Location: 20 km northwest of Kot Adu, Muzaffargarh District, Punjab Province.
Area: 6,567 ha.
Altitude: 139m.
Biogeographical Province: 4.15.7
Wetland type: 17.
Description of site: A large water storage reservoir behind a barrage on the Indus River near
the town of Taunsa, constructed for irrigation purposes. Five embankments project out into
the reservoir and retain shallow lagoons as the water level in the main river channel falls.
Land exposed at low water levels is leased to local farmers for cultivation. The depth of
water in the main channel varies from 5.0-11.5m, depending on flood levels, while in the
seepage lagoons, the depth varies from 0.2-5.0m. The pH value is 6.5-7.0.
Climatic conditions: Dry subtropical climate with an annual rainfall of 200-450 mm, and a
relative humidity ranging from 25-88%. The average minimum temperature in January is
4.5-5.5°C, and the average maximum in June is 42.0-45.0°C.
Principal vegetation: The aquatic vegetation in the seepage lagoons includes Carex fedia,
Hydrilla verticillata, Nelumbium speciosum, Nymphaea lotus, Phragmites karka,
Potamogeton crispus, P. pectinatus, Ranunculus aquatilis, Saccharum spontaneum, Typha
angustata, Vallisneria spiralis and Zannichellia palustris. Much of the land adjacent to the
reservoir is under cultivation, mainly for cotton, sugar cane, wheat and fodder crops.
Riverine forest along the Indus is dominated by Dalbergia sissoo and Populus euphratica in

association with Tamarix dioica. Other natural vegetation includes Acacia nilotica, Prosopis
cineraria, Pisum arvense, Salsola barysoma, Cynodon dactylon, Eleusine compressa and
Panicum antidotale.
Land tenure: The reservoir is state owned (Government of the Punjab), and controlled by
the Irrigation Department; adjacent areas are privately owned.
Conservation measures taken: The wetland was first declared as a Wildlife Sanctuary of
6,567 ha in 1972; the Sanctuary was re-notified in April 1983.
Conservation measures proposed: The Punjab Wildlife Department has plans to erect
nest-boxes in the Sanctuary for Dendrocygna javanica. It has been proposed that the Indus
River from Taunsa Barrage upstream to Kalabagh be declared a World Heritage Site for the
Indus Dolphin Platanista indi.
Land use: Fishing, water supply for irrigation, harvesting of reeds and recreation;
agriculture, livestock grazing and forestry in adjacent areas. Some of the land within the
Sanctuary is leased to farmers for cultivation during the dry season.
Disturbances and threats: The main threat to the wetland at present is the occasional
burning of vegetation in the seepage lagoons. Fishing activities and illegal hunting by local
people cause some disturbance, and there have been reports of waterfowl drowning in fishing
nets. There is a proposal to construct a new flood barrage further upstream on the Indus, and
this could result in reduced water levels at Taunsa Barrage.
Economic and social values: The reservoir is a very important source of water for irrigation,
and supports a fishery worth more than one million rupees per year. It also provides excellent
opportunities for scientific research and conservation education.
Fauna: A very important wintering area for waterfowl, notably Anatidae, a breeding area for
several species, notably Dendrocygna javanica, and a staging area for cranes (Grus grus and
Anthropoides virgo) and shorebirds. Taunsa Barrage is the most important wintering area for
the Bar-headed Goose Anser indicus in Pakistan; up to 430 were recorded in the early 1970s,
but numbers have shown a serious decline in recent years. Dendrocygna javanica is a
common breeding summer visitor; 325 were counted in August 1985. The rare Marbled Teal
Marmaronetta angustirostris is a regular passage migrant and winter visitor in small
numbers; the highest count in recent years has been 30 in September 1985. Over 24,000
waterfowl were present in mid-January 1987, including:
620 Phalacrocorax niger
79 Anser indicus
2,780 Anas penelope
770 A. strepera
4,880 A. crecca
270 A. platyrhynchos
1,660 A. acuta
390 A. clypeata
4,690 Aythya ferina
53 Anthropoides virgo
150 Porphyrio porphyrio
7,510 Fulica atra
along with smaller numbers of Tachybaptus ruficollis, Tadorna tadorna, Marmaronetta
angustirostris (five), Netta rufina (31), Aythya fuligula, Hydrophasianus chirurgus,
Himantopus himantopus and Numenius arquata. Other waterfowl which have been recorded

at the barrage include up to 180 Phalacrocorax fuscicollis, up to 770 herons and egrets of
eight species and:
210 Platalea leucorodia
600 Tadorna ferruginea
60 Recurvirostra avosetta
110 Limosa limosa
430 Tringa erythropus
680 Calidris minuta
and large numbers of gulls and terns, mainly Larus ridibundus, Sterna aurantia and S.
melanogaster. Less common visitors include Anhinga melanogaster, Anastomus oscitans,
Ciconia ciconia, C. nigra, Pseudibis papillosa, Phoenicopterus ruber, Nettapus
coromandelianus, Aythya nyroca, Rostratula benghalensis, Glareola lactea and Vanellus
leucurus.
The Indus Dolphin Platanista indi and Smooth-coated Otter Lutra perspicillata are present
in the river in small numbers, and the Hog Deer Axis porcinus still occurs in the area,
although it has been heavily persecuted. Other mammals include Canis aureus, Felis chaus,
Sus scrofa cristatus and Lepus nigricollis.
The endangered Gharial Gavialis gangeticus has been reported at the barrage (two adults in
about 1980).
Fish species known to occur in the river and lagoons include Ambassis nama, A. ranga,
Bagarius bagarius, Barilius vagra, Catla catla, Channa marulius, C. punctatus, Cirrhinus
mrigala, C. reba, Eutropiichthys vacha, Heteropneustes fossilis, Labeo calbasu, L.
microphthalmus, L. rohita, Mastacembelus armatus, M. pancalus, Mystus aor, M. seenghala,
Nandus nandus, Notopterus chitale, N. notopterus, Puntius sophore, P. ticto, Rita rita and
Wallago attu. Other aquatic fauna includes Hirudinaria sp, Rana tigrina, Kachuga smithi,
Hardella thurgi, Geoclemys hamiltonii, Trionyx gangeticus, Lissemys punctata and Natrix
piscator.
Special floral values: None known.
Research and facilities: Mid-winter waterfowl censuses have been carried out regularly
since 1973. The Punjab Fisheries Department has conducted research on the fishery
resources, and a joint project on the Indus Dolphin is being developed by the Punjab Wildlife
Department and the Zoological Survey Department. A study of the migrant cranes will
commence in the near future.
References: Carp (1980); Groombridge (1982); Karpowicz (1985); Koning & Dijksen
(1974); Koning & Koning-Raat (1975); Koning & Walmsley (1973); Roberts (1984a).
Criteria for inclusion: le, 2a, 2b, 3a.
Source: Punjab Wildlife Department and Zoological Survey Department.
Wetland name: Islam Head Works
Country: Pakistan
Coordinates: 29°50'N, 72°34'E;
Location: 30 km southeast of Vehari, Punjab Province.
Area: 3,132 ha.
Altitude: 139m.
Biogeographical Province: 4.15.7.

Wetland type: 17.
Description of site: A water storage reservoir on the Sutlej River, distributing water by canal
for irrigation purposes. Two embankments project out into the reservoir and hold back
shallow lagoons as the water level in the main river channel falls. As the water recedes, the
exposed land is leased for cultivation. The combination of shallow water areas, rich aquatic
vegetation and wet agricultural land provides excellent habitat for waterfowl during the
autumn migration season. However, the lagoons dry out completely towards the end of
December, and the area becomes less suitable for wintering birds. The depth of water in the
main channel varies from 3 to 6m, and that in the seepage lagoons from 0.1 to 3m.
Climatic conditions: Dry subtropical climate, with an annual rainfall of 200-300 mm.
Minimum temperatures in January range from 55-18°C, and maximum temperatures in June
from 32-46°C.
Principal vegetation: The aquatic vegetation includes Hydrilla verticillata, Juncus sp,
Nelumbium speciosum, Phragmites karka, Potamogeton spp, Typha angustata, Zannichellia
palustris, Desmostachya binata and Cynodon dactylon. Land around the reservoir is mainly
under cultivation for cotton, rice, wheat, sugar cane and fodder crops. The natural 'vegetation
of the surrounding plains is tropical thorn forest with Acacia nilotica, Prosopis cineraria,
Tamarix aphylla, T. dioica, Salvadora oleoides, Capparis aphylla, Zizyplzus nurnmularia,
Aristida mutabilis, Cynodon dactylon, Eleusine compressa and Pennisetum divisum.
Land tenure: The reservoir is state owned (Government of the Punjab) and controlled by the
Provincial Irrigation Department; adjacent agricultural land is privately owned.
Conservation measures taken: The wetland was declared a Game Reserve (3,132 ha) in
1978.
Conservation measures proposed: It has been proposed to the Government of the Punjab
that ownership of the area be transferred to the Punjab Wildlife Department, and that the area
be managed as a Wildlife Sanctuary for Hog Deer Axis porcinus, partridges Francolinus spp
and waterfowl.
Land use: Fishing and water supply for irrigation; agriculture in surrounding areas. Land
exposed at low water levels is leased for the cultivation of cotton, rice, wheat and fodder
crops.
Disturbances and threats: The agricultural activities around the seepage lagoons and
fishing in the reservoir cause disturbance to waterfowl, and there is some illegal hunting in
the area. The wide fluctuations in water level make the site less attractive for waterfowl
during the winter season.
Economic and social values: The reservoir is an important source of water for irrigation and
supports a small commercial fishery. The site has some value for outdoor recreation,
including bird-watching and boating.
Fauna: An important staging area for migratory waterfowl, particularly Anatidae and
shorebirds, during the autumn migration season. Most birds depart when the seepage lagoons
dry out in December. Only some 1,150 waterfowl were present in early January 1987, but the
number of species recorded was high. The counts included:
140 Tachybaptus ruficollis
125 Phalacrocorax niger
180 herons and egrets of 5 species
110 Platalea leucorodia
190 Fulica atra

38 Himantopus himantopus
and small numbers of seven species of ducks and small numbers of ten other species of
shorebirds. Similar numbers of birds were present in January 1988.The Hog Deer Axis
porcinus still occurs in the Game Reserve, but in greatly reduced numbers. Other mammals
include Sus scrofa cristatus, Canis aureus, Felis chaus and Lepus nigricollis.
The endangered Gharial Gavialis gangeticus formerly occurred in the main river channel, but
disappeared after the construction of a dam upstream.
The fishes include Ambassis nama, A. ranga, Bagarius bagarius, Catla catla, Channa
marulius, C. punctatus, Cirrhinus mrigala, C. reba, Heteropneustes fossilis, Labeo calbasu,
L. microphthalmus, L. roizita, Mastacembelus armatus, Mystus aor, Nandus nandus,
Notopterus chitale. N. notopterus, Puntius sophore, P. ticto, Rita rita and Wallago attu.
Special floral values: None known.
Research and facilities: Annual mid-winter waterfowl counts have been carried out in
recent years.
Criteria for inclusion: 2c, 3b.
Source: Punjab Wildlife Department and Zoological Survey Department.
Wetland name: Patisar Lake (Lal Suhanra)
Country: Pakistan
Coordinates: 29°22'N, 71 °57'E;
Location:in Lal Suhanra National Park, 25 km east of Bahawalpur, on the Bahawalpur to
Bahawalnagar road, Punjab Province.
Area: 1,935 ha.
Altitude: 110-120m.
Biogeographical Province: 4.15.7.
Wetland type: 17.
Description of site: An abandoned water storage reservoir with abundant aquatic vegetation,
extensive reed-beds and 13 small islands, on the edge of the Cholistan Desert ten km south of
the Sutlej River. The lake was originally constructed as a storage reservoir to provide water
for irrigation during periods of water shortage, but is no longer used for this purpose. It is fed
by the Desert Branch of the Bahawal Canal, and also receives excess water from irrigated
land nearby. The lake is permanent and fresh, with an average depth of 4.5m, a maximum
depth of 6.0m, and a pH value of 6.8. The water level remains relatively stable throughout
the year. The lake suffered badly from drought in the late 1970s, but was subsequently
restored to its former level with diverted floodwater.
Climatic conditions: Arid subtropical continental climate with very hot summers and mild
winters. The annual rainfall is about 150-200 mm, and the relative humidity ranges from
25-72%. The mean minimum temperature in January is I 1 .5CC, and the mean maximum in
June is 37°C; extremes of 1°C and 49°C have been recorded.
Principal vegetation: The lake supports extensive reed-beds and an abundant growth of
submerged and floating aquatic vegetation. Saccharum spontaneum grows in dense stands
along the margin of the lake, and Salvinia natans covers much of the shallow water areas
near the lake edge. Other aquatic plants include Chara sp, Eichhornia crassipes, Hydrilla
verticillata, Nelumbium speciosum, Nymphaea lotus, Phragmites karka, Potamogeton
crispus, P. pectinatus, P. perfoliatus, Ranunculus aquatillis, Typha angustata, Vallisneria

spiralis and Zannichellia palustris. The natural plant communities around the lake include
tropical thorn forest, Suaeda-Salsola scrub and riverine Tamarix forest. The dominant
species include Acacia nilotica, Prosopis cineraria, P. juliflora, Salvadora oleoides, Albizzia
lebbek, Zizyphus nummularia, Z. mauritiana, Tamarix aphylla, T. dioica, Capparis decidua,
Salsola foetida, Suaeda fruticosa, Calligonum polygonoides, Leptadenia pyrotechnica,
Calotropis procera. Crotalaria burhia, Haloxylon recurvum, Aerua javanica, Aristida
mutabilis, Pennisetum divisum, Eleusine compressa and Cynodon dactylon.
Land tenure: The lake and surrounding areas are owned by the Government of Punjab and
are under the jurisdiction of the State Forest Department.
Conservation measures taken: The wetland is protected within the Lal Suhanra National
Park (31,368 ha), established in October 1972. The National Park has subsequently been
declared a Biosphere Reserve. The lake is being managed according to the recommendations
made in the Master Plan for the National Park. Reed-cutting for roof thatch has been
prohibited, and commercial fishing was also banned, but this ban was subsequently lifted,
and fishing is again permitted in the lake under license. A captive breeding programme for
Blackbuck Antilope cervicapra was initiated by WWF-Pakistan in 1971, in collaboration
with WWF-US and WWF-Netherlands. A management plan for the National Park has
recently been prepared by Khan and Chaudhry (1987) and submitted to the authorities for
approval.
Conservation measures proposed: Khan and Chaudhry (1987) have recommended: (a) a
complete ban on commercial fishing; (b) improvement of visitor facilities; (c) control of
aquatic weeds; (d) further research on the ecology of the wetland.
Land use: Commercial fishing is permitted on the basis of annual leases, and there is some
public recreation at the lake. Most of the National Park is undisturbed desert, but over 8,490
ha are used for irrigated forestry plantations. These include a large commercial plantation of
Dalbergia sissoo, and a recently established mixed plantation of Eucalyptus camaldulensis
and D. sissoo. The National Park borders on irrigated agricultural land to the south and west,
and the Cholistan Desert to the north and east.
Possible changes in land use: There is a possibility that canal irrigation will be provided to
desertic areas outside the National Park. Large tracts of land would come under cultivation,
and this could change the overall ecology of the area.
Disturbances and threats: Excessive fishing activities cause a considerable amount of
disturbance to waterfowl populations, and there are reports of birds drowning in fishing nets.
The recent spread of floating aquatic vegetation has reduced the amount of open water, and
forestry operations near the lake are changing the ecology of the area. Recreational activities
are not harmful at present but their impact may be felt in the future. A proposal has been
made to remove much of the aquatic vegetation from the lake to allow pleasure boating.
Economic and social values: The National Park provides many opportunities for scientific
research, conservation education and nature-oriented recreation, such as bird-watching and
sport fishing.
Fauna: A very important wintering area for waterfowl, particularly Anatidae, and a staging
area for large numbers of birds, particularly in autumn. In the early 1970s, the lake regularly
held between 10,000 and 30,000 Anatidae and Fulica atra in mid-winter. Peak counts
included:
820 Phalacrocorax niger
58 Anhinga melanogaster

300 Egretta garzeua
340 E. alba
200 Ardea cinerea
34 Ciconia nigra
70 Platalea leucorodia
7,400 Anas crecca
10,000 A. platyrhynchos
2,050 A. acuta
10,000 A. clypeata
100 Netta rufina
2,600 Aythya ferina
87 A. nyroca
60 Porphyrio porphyrio
90 Hirnantopus himantopus
40 Tringa nebularia
70 Sterna melanogaster
The numbers of birds decreased in the late 1970s, but have increased again in recent years.
Over 13,000 waterfowl were present in January 1987, including:
105 Phalacrocorax niger
300 Anas strepera
1,4 10 A. plalyrhynehos
650 A. aduta
900 A. clypeata
25 Netta rufina
4,500 Aythya ferina
5,300 Fulica atra
The wetland formerly supported a small population of Marbled Teal Marmaronetta
angustirostris but this duck has not been seen in the area for many years. The Park supports a
large population of birds of prey including Pandion haliaetus, Haliaeetus leucoryphus,
Circus aeruginosus, Aquila clanga, A. rapax and A. heliaca. Noteworthy land birds occurring
in the area include the Great Indian Bustard Ardeotis nigriceps (a rare resident) and Houbara
bustard Chiamydotis undulata (a winter visitor). Mammals occurring in the Park include
Chinkara, Nilgai, Wild Boar, Caracal, Wolf, Striped Hyaena, Common Fox and Jackal
(Gazella gazella, Boselaphus tragocamelus, Sus scrofa cristatus, Felis caracal, Canis lupus,
Hyaena hyaena, Vulpes i'ulpes and Canis aureus). The area around the lake once supported a
population of Blackbuck Antilope cervicapra, but this was almost exterminated, and the
species is now being bred in captivity and reintroduced in the Park.
Fishes known to occur in the lake include Ambassis nama, A. ranga, Bagarius bagarius,
Catla catla, Channa marulius, C. punctatus, C. striatus, Cirrhinus mrigala, C. reba,
Heteropneustes fossilis, Labeo calbasu, L. microphthalmus, L. rohita, Mastacembelus
armatus, Mystus aor, Nandus nandus, Notopterus chitale, N. notopterus, Puntius sarana, P.
sophore, P. ticto, Rita rita and Wallago attu. Other aquatic fauna includes Rana tigrina and
Kachuga smithi.
Special floral values: None known.
Research and facilities: There are many facilities for visitors in the intensive recreation
zone of the Park, and fishing sites and observation towers have been provided. Basic faunal

and floral surveys have been carried out, and some research has been conducted on the larger
mammals. Research on the waterfowl and fishes of the lake has been conducted by the
Zoological Survey Department in collaboration with the Administrative Authority of the
National Park. Mid-winter waterfowl counts have been carried out regularly since 1972.
References: Bokhari (1970); Carp (1980); IUCN (in prep); Karpowicz (1985); Khan &
Chaudhry (1987); Koning & Dijksen (1971 & 1974); Koning & Koning-Raat (1975); Koning
& Walmsley (1972 & 1973); Masud (1980); Roberts (1984a & 1984b); Savage (1968 &
l972a).
Criteria for inclusion: lb. 2b, 3a.
Source: Punjab Department of Forestry, Wildlife, Fisheries and Tourism, and Zoological
Survey Department.
Wetland name: Indus Dolphin Sanctuary
Country: Pakistan
Coordinates: 27°36'N, 68 °48'E to 28°27'N, 69°42'E;
Location: 135 km of the Indus River from the region of Sukkur to the region of Kashmor,
Sind Province.
Area: 44,200 ha.
Altitude: 50m.
Biogeographical Province: 4.15.7.
Wetland type: 11.
Description of site: A stretch of about 135 km of the Indus River in northern Sind, from the
Sukkur Barrage upstream to the Guddu Barrage near Kashmor. The river floods during the
summer monsoon in July and August; the average width of the river is then 2.6 km and the
average depth 8-lOm. At low water levels in winter, numerous islands, sand banks and
mudflats are exposed, and many of the river channels are reduced to a series of pools; the
width of the main channel decreases to between 0.5 and 1.0 km and the average depth to
6m.There are some marshy areas on the adjacent floodplain.
Climatic conditions: Arid subtropical climate with very hot summers and cool winters. The
annual rainfall is about 150-200 mm, the minimum temperature in winter about 2 °C, and the
maximum in summer about 49°C.
Principal vegetation: Marsh vegetation on the adjacent flood plain includes Saccharum
spontaneum, Phragmites karka, Typha angustata, T. elephantina, Arundo donax, Paspalum
distichum and Erianthus spp. Riverine scrub is dominated by Tamarix dioica.
Land tenure: Owned by the Sind Provincial Government.
Conservation measures taken: The entire area (44,200 ha) was declared a Sanctuary for the
Indus Dolphin Platanista mdi in December 1974. The Sanctuary is administered by the Sind
Wildlife Management Board, which has carried out an intensive drive to stop the illegal
hunting of dolphins.
Conservation measures proposed: The Sanctuary has been proposed as a World Heritage
Site.
Land use: Fishing, boat transportation and limited human recreational activity. There is no
large scale commercial fishing, but large numbers of fish are caught in pools left as the flood
waters recede. Before the establishment of the Sanctuary, dolphin were hunted by a local
tribe for human consumption and for the production of oil for medicinal purposes.

Disturbances and threats: There are two major causes for the drastic decline in numbers of
the Indus Dolphin. Firstly, the construction of numerous barrages on the Indus River and its
tributaries has split the original population into many separate groups and rendered the
important migrations to the river estuary impossible. Secondly, during the dry season, several
stretches of the river now dry up to a few discontinuous pools, and habitat is further reduced
as increasing amounts of water are taken for irrigation. The dolphins may still be suffering
from illegal exploitation by local fishermen.
Economic and social values: No information.
Fauna: The stretch of river between the Sukkur and Guddu barrages is now the stronghold of
the endangered Indus Dolphin Platanista mdi, a blind cetacean endemic to the Indus River
system. Only 150 individuals were located between the two barrages during a survey in
1974-75. Numbers appear to have increased since the establishment of the Sanctuary, e.g.
300 were located in 1977, 292 in September 1979, and 429 in 1986.
The endangered Gharial Gavialis gangeticus still occurred in very small numbers in the
1970s, but may now be extinct in the area.
Special floral values: None known.
Research and facilities: An ecological study of the Indus Dolphin has been carried out by
the Sind Wildlife Management Board in collaboration with WWF/IUCN, to identify the
conservation requirements of the species, and various other studies and censuses of the
dolphins have been made.
References: Groombridge (1982); IUCN (in prep); Khan & Niazi (1986).
Criteria for inclusion: 1b, 2a.
Source: See references.
Wetland name: Ghauspur (Rup) Jheel and Sindhi Dhoro Lake
Country: Pakistan
Coordinates: 28°08'N, 69°06'E;
Location: 18 km southwest of Kand Kot, Jacobabad District, Sind Province.
Area: 600 ha.
Altitude: 70m.
Biogeographical Province: 4.15.7.
Wetland type: 14.
Description of site: Ghauspur/Rup Jheel is a small, highly eutrophic, freshwater lake with
extensive grassy marshes in a depression on the flood plain on the west bank of the Indus
River. The lake is fed by local run-off and seepage from a nearby irrigation canal, and has no
outlet. It is surrounded by seasonally flooded fields. Bunds have been constructed to increase
the water level which fluctuates by up to 2m. Sindhi Dhoro Lake (28°09'N, 69°04'E) is a
similar but much smaller lake closeby to the northwest.
Climatic conditions: Arid subtropical climate with very hot summers and cool winters. The
average annual rainfall is about 175 mm, and temperatures range from a minimum of 2°C in
January to a maximum of 49°C in June.
Principal vegetation: The aquatic vegetation includes extensive beds of Vallisneria spiralis,
Hydrilla verticillata, Potamogeton pectinatus and Typha angustata. Tamarix dioica and
Acacia nilotica are the dominant species in surrounding areas.
Land tenure: The wetlands and surrounding areas are privately owned.

Conservation measures taken: None.
Land use: Fishing, waterfowl hunting and livestock grazing; agriculture in surrounding
areas.
Disturbances and threats: There is heavy hunting pressure, and fishing activities cause a
considerable amount of disturbance. Drainage for agricultural purposes is a potential threat.
Economic and social values: The wetland supports a small commercial fishery.
Fauna: Ghauspur Jheel was once a major wintering area for a wide variety of waterfowl; up
to 100,000 birds were present in the 1960s, and up to 50,000 in the 1970s. Peak counts in the
1970s included:
1,690 Tachybaptus ruficollis
950 Phalacrocorax niger
90 Nycticorax nycticorax
420 Ardeola grayii
820 Egretta garzetta
230 E. intermedia
510 E. alba
450 Ardea cinerea
110 Tadorna ferruginea
22,000 Anas crecca
4,000 A. acuta
5,500 A. clypeata
50 Marmaronetta angustirostris
5,400 Fulica atra
2,900 Himantopus himantopus
50 Recurvirostra avosetta
160 Charadrius alexandrinus
8,000 Limosa limosa
60 Numenius arquata
580 Tringa erythropus
180 T. nebularia
1,350 Calidris minuta
4,100 Larus ridibundus
40 Chlidonias hybrida
280 Sterna aurantia
70 S. melanogaster
In recent years, however, the feeding conditions for ducks have deteriorated, and the area has
become more suitable for shorebirds. About 11,700 waterfowl were present in mid-January
1987 including almost 8,300 shorebirds of 21 species, while in mid-January 1988, a total of
29,200 waterfowl included 9,600 shorebirds of 18 species. These two counts included
maxima of:
640 Tachybaptus ruficollis
500 Phalacrocorax niger
600 Egretta intermedia
11 Anser anser
580 Anas penelope
240 A. strepera

9,330 A. crecca
4,460 A. acuta
3,850 Fulica atra
510 Hydrophasianus chirurgus
1,085 Himantopus himantopus
350 Glareola lactea
485 Vanellus vanellus
93 V. leucurus
190 Limosa limosa
110 Tringa stagnatilis
105 T. glareola
50 Gallinago gallinago
5,470 Calidris minuta
73 C. temminckii
1,485 C. alpina
18 Philomachus pugnax
Sindhi Dhoro Lake is important for Tachybaptus ruficollis, 290 of which were present in
January 1987. The area is rich in birds of prey; counts in the 1970s included:
up to 10 Pandion haliaetus
6 Haliaeetus leucoryphus
2 H. albicilla
5 Circus aeruginosus
8 Aquila clanga
16 A. rapax
2 Falco peregrinus
Mammals known to occur in the region include Canis aureus, Felis chaus, F. libyca and
Lepus nigricollis. Uromastix sp and Varanus monitor are also present.
Special floral values: None known.
Research and facilities: Mid-winter waterfowl counts have been carried out regularly since
1971.
References: Carp (1980); Karpowicz (1985); Koning & Dijksen (1971 & 1974); Koning &
Koning-Raat (1975 & 1976); Koning & Walmsley (1972 & 1973); Roberts (1984a & 1984b);
Savage (1968).
Criteria for inclusion: 1b, 3a.
Source: Sind Wildlife Management Board.
Wetland name: Beroon Kirthar Canal
Country: Pakistan
Coordinates: 28 °06'-28 °09'N, 67 °54'-68 °09'E;
Location: 60 km NNW of Larkana, Nasirabad District, Baluchistan Province.
Area: Unknown.
Altitude: 70m.
Biogeographical Province: 4.15.7.
Wetland type: 14 & 15.

Description of site: A complex of permanent and seasonal freshwater lakes and marshes
along the Kirthar Canal, near the western edge of the Indus River flood plain. The wetland is
fed by monsoon flooding and excess irrigation water from adjacent agricultural land. The
depth of water fluctuates widely according to water supply, and can be as much as two
metres.
Climatic conditions: Arid subtropical climate with very hot summers and cool winters.
Principal vegetation: Extensive reed-beds of Phragmites karka and Typha angustata;
agricultural land on the adjacent plains.
Land tenure: The wetland and surrounding areas are communal lands belonging to nearby
villages.
Conservation measures taken: None.
Land use: Waterfowl hunting, livestock grazing, fishing and harvesting of Typha for
weaving; agriculture in surrounding areas.
Possible changes in land use: Water from the catchment areas may be harnessed for other
uses.
Disturbances and threats: Hunting pressure is heavy, and some of the marshes are being
drained for agricultural purposes.
Economic and social values: Water supply for irrigation and fisheries production.
Fauna: A very important wintering area for a wide variety of waterfowl, particularly
Ardeidae, Anatidae and shorebirds. Over 48,000 waterfowl were recorded in early January
1987 including:
205 Phalacrocorax carbo
110 P. fuscicollis
2,200 Egretta garzetta
450 E. alba
8,300 Anas crecca
2,300 A. platyrhynchos
4,325 A. acuta
12,500 unidentified ducks
15 Porphyrio porphyrio
4,500 Fulica atra
2,450 Himantopus himantopus
over 11,000 other shorebirds
Birds of prey are common, particularly Pandion haliaetus. The stony deserts within a
kilometre of the wetland support wintering Chlamydotis undulata, Cursorius cursor and
Pterocles spp.
Special floral values: None known.
Research and facilities: Mid-winter waterfowl censuses have been carried out in recent
years.
Criteria for inclusion: l b, 3a.
Source: Baluchistan Forestry and Wildlife Department.
Wetland name: Drigh Lake Wildlife Sanctuary
Country: Pakistan
Coordinates: 27°34'N, 68°02'E;

Location: 18 km west of Larkana, Larkana District, Sind Province.
Area: 182 ha.
Altitude: 50m.
Biogeographical Province: 4.15.7.
Wetland type: 14.
Description of site: A small, slightly brackish lake with extensive marshes on the floodplain
of the Indus River; formerly an ancient arm of the Indus, but now about 30 km from the river.
In 1977, the clay and silt soils of the region were heavily impregnated with salts following
heavy flooding. The lake is fed by monsoon rains, several small streams entering along the
western side, and water from a small canal to the north. There is no outlet channel. During
the dry pre-monsoon period in early summer, some parts of the lake dry out. The lake has
decreased in size in recent years as a result of the diversion of floodwater for irrigation
purposes, and is now almost completely overgrown with emergent vegetation, mainly
Tamarix and Typha.
The eastern boundary of the Wildlife Sanctuary is defined by an earthen bund constructed to
help retain water. The main road from Larkana to Quamper crosses the northern end of the
marshes and defines the northern boundary. The lake is situated in a region of cultivated
plains, generally divided into small fields for rice cultivation. The limestone and sandstone
hills of the Kalat Range lie some 80 km to the west.
Climatic conditions: Arid subtropical climate with an average annual rainfall of about 175
mm, most of the rain falling during the summer monsoon. The summers are hot, with
maximum temperatures of 49CC in the shade; the winters are cool, with an average
minimum temperature in January of 1.7°C.
Principal vegetation: Dense growths of aquatic vegetation including Cyperus alternifolius,
Hydrilla verticillata, Najas minor, Scirpus littoralis, Ipomoea aquatica, Juncus articulatus, J.
marilimus, Nymphaea lotus, Polamogelon peclinalus, Typha angusiata and Tamarix dioica.
Much of the wetland has become overgrown with Typha and Tamarix in recent years. High
ground within the sanctuary is covered with Saccharum sp. Surrounding areas are mostly
under cultivation for rice.
Land tenure: State owned (Provincial Government of Sind).
Conservation measures taken: The lake was declared a Wildlife Sanctuary (182 ha) in
October 1972, under Section 14 of the Sind Wildlife Protection Ordinance 1972. The
sanctuary was listed as a Wetland of International Importance under the Ramsar Convention
in July 1976. Cultivation of land, destruction of vegetation, hunting, shooting and trapping
are prohibited. A management plan was prepared in 1976/77 (Conder, 1977d).
Conservation measures proposed: Recommendations for improved management include
the construction of an embankment around the sanctuary with sluices to facilitate the control
of water levels, and provision of observation towers and other facilities for visitors.
Land use: Primarily nature conservation, although there is some livestock grazing, cutting of
shrubs for fuel and illegal hunting within the sanctuary. Rice cultivation is the principal
activity in surrounding areas.
Disturbances and threats: The diversion of water for irrigation purposes has resulted in
lower water levels in the sanctuary. The area of open water has decreased in recent years, and
much of the wetland is now overgrown with dense stands of Typha and Tamarix. There is
reported to be heavy grazing pressure in the sanctuary.
Economic and social values: Conservation education and scientific research.

Fauna: A breeding area for a variety of resident waterfowl, a very important roosting site for
Nycticorax nycticorax, and formerly a very important wintering area for ducks and Fulica
atra. Over 32,000 ducks and coots were present in January 1973, but numbers then declined
rapidly as the area of open water decreased in size. Less than 7,000 ducks and coots were
present in 1975 and 1976, and only 820 were recorded in January 1987. However, large
numbers of ducks were again present in the winter of 1987/88. Over 17,400 waterfowl were
recorded in mid-January 1988, including:
220 Phalacrocorax niger
160 Anas strepera
6,500 A. crecca
315 A. platyrhynchos
100 A. acuta
200 A. clypeata
13 Netta rufina
2,750 Aythya ferina
3,560 A. fuligula
780 Fulica atra
Very large numbers Nycticorax nycticorax have roosted in the marshes for many years.
About 1,500 were present in January 1987, and over 2,750 in January 1988. Other waterfowl
known to occur in the sanctuary include Tachybaptus ruficollis, Anhinga melanogaster,
Ardeola grayii, Egretta garzetta, E. intermedia, E. alba, Ardea purpurea, A. cinerea, Rallus
aquaticus, Porzana parva, Porphyrio porphyrio, Hydrophasianus chirurgus and Rostratula
benghalensis. The sanctuary is rich in birds of prey such as Pandion haliaetus, Circus
aeruginosus, Aquila clanga, A. rapax and A. heliaca.
Special floral values: None known.
Research and facilities: Regular mid-winter waterfowl counts have been carried out by Sind
Wildlife Management Board since the early 1970s.
References: Anon (1982, 1984 & 1987a); Carp (1980); Conder (1977d); IUCN (1987 & in
prep); Karpowicz (1985); Koning & Dijksen (1973); Koning & Koning-Raat (1975 & 1976);
Koning & Walmsley (1974); Roberts (1984a & l984b); Savage (1968).
Criteria for inclusion: 1b.3b.
Source: Sind Wildlife Management Board.
Wetland name: Hamal Katchri Lake
Country: Pakistan
Coordinates: c.27°23'N, 67°55'E;
Location: near Naseerabad, Larkana District, Sind Province.
Area: Unknown.
Altitude: 50m.
Biogeographical Province: 4.15.7.
Wetland type: 14/16.
Description of site: A shallow lake and associated marshes on the plains on the west bank of
the Indus River, near Pugri La:e (site 25).
Climatic conditions: Arid subtropical climate, with very hot summers and cool winters.
Principal vegetation: No information.

Land tenure: No information.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Possibly a very important wintering area for Anatidae and Fulica atra. The lake was
first surveyed in mid-January 1988, when over 48,000 birds were present. These included:
35 Tachybaptus ruficollis
6 Anser anser
3,800 Anas penelope
2,500 A. strepera
3,700 A. crecca
1,200 A. platyrhynchos
3,030 A. acuta
2,400 A. clypeata
6,300 Aythya ferina
2,280 A. fuligula
23,000 Fulica atra
The presence of seven Marbled Teal Marmaronetta angustirostris and 344 Red-crested
Pochard Netta rufina was particularly noteworthy.
Special floral values: No information.
Research and facilities: Mid-winter waterfowl counts were carried out by Sind Wildlife
Management Board in January 1988.
Criteria for inclusion: 3a.
Source: Sind Wildlife Management Board.
Wetland name: Pugri Lake
Country: Pakistan
Coordinates: 27°18'N, 68°03'E;
Location: 10 km southeast of Dokri and 30 km SSW of Larkana. Larkana District, Sind
Province.
Area: Unknown.
Altitude: 50m.
Biogeographical Province: 4.15.7.
Wetland type: 16.
Description of site: A shallow brackish lake, up to one metre deep, and associated marshes
on the plains on the west bank of the Indus River. The lake is fed by local run-off and
seepage from the adjoining rice paddies and a nearby irrigation canal.
Climatic conditions: Arid subtropical climate, with very hot summers and cool winters.
Principal vegetation: Brackish marshes with Phragmites karka, Typha angustata, Hydrilla
verticillata, Potamogeton spp and Tamarix dioica; rice paddies in adjacent areas. The natural
vegetation of the region is dry tropical thorn forest.
Land tenure: The lake is state owned; surrounding agricultural land is privately owned
Conservation measures taken: None.

Land use: Waterfowl hunting and cutting of reeds (Typha) for a local cottage industry;
livestock grazing and agriculture in surrounding areas.
Possible changes in land use: Drainage for agricultural purposes.
Disturbances and threats: There is a possibility that the wetland will be drained for
agricultural purposes. There is heavy hunting pressure on waterfowl, and intensive grazing
by domestic livestock is having a detrimental effect on the aquatic vegetation.
Economic and social values: No information.
Fauna: A very important wintering area for waterfowl, particularly Anatidae. Waterfowl
counts in January 1987 and January 1988 produced totals of 20,000 and 38,000, respectively.
These included:
up to 110 Tachybaptus ruficollis
30 Phalacrocorax carbo
500 P. niger
790 herons and egrets of 7 species
113 Plegadis falcinellus
2,500 Platalea leucorodia (in 1988)
7 Phoenicopterus ruber
380 Anas penelope
2,060 A. strepera
10,800 A. crecca
2,200 A. platyrhynchos
10,000 A. acuta
6,600 A. clypeata
6,300 Aythya ferina
210 Fulica atra
34 Recurvirostra avosetta
along with small numbers of ten other species of shorebirds. Pugri Lake is one of the few
sites in Pakistan where the rare Marbled Teal Marmaronetta angustirostris occurs regularly;
29 were present in January 1987 and 41 in January 1988. Mammals known to occur in the
area include Canis aureus, Felis chaus and Lepus nigricollis.
Special floral values: None known.
Research and facilities: Mid-winter waterfowl censuses have been carried out regularly
since 1976.
Criteria for inclusion: lb, 2a, 3a.
Source: Sind Wildlife Management Board.
Wetland name: Manchar Lake
Country: Pakistan
Coordinates: 26°25'N, 67°39'E;
Location: west of Sehwan, 35 km SSW of Dadu, Dadu District, Sind Province.
Area: c.6,000 ha.
Altitude: 35m.
Biogeographical Province: 4.15.7.
Wetland type: 14.

Description of site: A large freshwater lake and associated marshes on the plains on the west
bank of the Indus River, about 16 km from the river.
Climatic conditions: Arid subtropical climate, with very hot summers and cool winters.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Possibly a very important wintering area for waterfowl, particularly Anatidae and
Fulica atra. The lake was first surveyed in mid-January 1988, when over 26,000 birds were
present. These included:
140 Tachybaptus ruficollis
17 Podiceps cristatus
31 Pelecanus onocrotalus
60 Phalacrocorax carbo
30 Nettapus coromandelianus
200 Anas strepera
4,700 A. crecca
1,350 A. platyrhynchos
1,900 A. clypeata
140 Netta rufina
3,730 Aythya ferina
2,300 A. fuligula
9,000 Fulica atra
Special floral values: No information.
Research and facilities: Mid-winter waterfowl counts were carried out by Sind Wildlife
Management Board in January 1988.
Criteria for inclusion: 3a.
Source: Sind Wildlife Management Board.
Wetland name: Nara Canal Area
Country: Pakistan
Coordinates: 26°00'-27°15'N, 68°47'-69°18'E;
Location: on either side of the Nara Canal between Sorah in the north and Sanghar in the
south, Khairpur and Sanghar Districts, Sind Province.
Area: Total area of wetlands unknown; approximately 200 small lakes in a total region of
300,000 ha.
Altitude: 60-80m.
Biogeographical Province: 4.15.7.
Wetland type: 14, 15, 16.
Description of site: A chain of small, permanent and seasonal, freshwater, brackish and
saline lakes and marshes stretching in a broad arc, about 150 km in length and up to 30 km
wide, from the region of Sorah in the north to the region of Sanghar in the south. The
wetlands lie on either side of the Nara Canal, a major irrigation channel which takes water

from the Indus at the Sukkur Barrage across the western edge of the Thar Desert to the lower
Indus plains east of Mirpur Khas. There are about 200 lakes in all. The great majority are less
than 200 ha in extent, and are surrounded by sand dunes. Some are fresh to brackish and
support extensive growths of aquatic vegetation, while others are saline and almost devoid of
vegetation. Many dry out completely during winter and early spring. Some of the most
important lakes, as least as far as wintering waterfowl are concerned, are as follows:
- Soonhari Lake, Sadhori Lake, Sanghriaro Lake, Baqar Lake, Purai Lake, Mitha Dhand,
Rajpar Dhand, Dhanipat Lake, Keh-hari Lake, Jhal Dhand and Sainjoro Lake near Sanghar;
- Gajri Dhand and Simna Lake near Jamrao Head;
- Abad Dhand and Gujro Lake near Kotdiji;
- Naro Lake near Sorah.
Three of the largest and best known lakes near the southern end of the chain (Soonhari,
Sadhori and Sanghriaro) are described separately below as sites 27a, 27b and 27c.
Climatic conditions: Arid subtropical climate, with very hot summers and cool winters. The
average annual rainfall is less than 200 mm, most of the rain falling during the summer
monsoon.
Principal vegetation: Marshes with Juncus sp, Phragmites karka, Typha angustata;
submerged aquatic vegetation such as Hydrilla verticillata, Potamogeton; Tamarix scrub;
Acacia thorn forest and sand dunes in surrounding areas.
Land tenure: Soonhari, Sadhori and Sanghriaro are privately owned. No information is
available for the other wetlands.
Conservation measures taken: None.
Land use: Fishing and waterfowl hunting.
Disturbances and threats: No information is available, except for Soonhari, Sadhori and
Sanghriaro (see sites 27a, 27b & 27c).
Economic and social values: No information.
Fauna: Soonhari, Sadhori and Sanghriaro are known to be important wintering areas for
waterfowl, mainly Anatidae and Fulica atra (see sites 27a, 27b & 27c). Little information is
available for the other wetlands, although it is apparent that the region as a whole is of great
importance for a wide variety of waterfowl. An aerial survey of 21 lakes in February 1988
produced a total of 70,000 waterfowl. The major concentrations were at Mitha Dhand
(9,450), Rajpar Dhand (9,300), Dhanipat Lake (18,000), Keh-hari Lake (4,400), Sainjoro
Lake (3,500), Gajri Dhand (6,000), Simna Lake (4,000) and Naro Lake (4,070). The counts
included:
50 Egretta garzetta
121 Ciconia nigra
13 Plegadis falcinellus
125 Tadorna ferruginea
1,530 Anas penelope
1,450 A. crecca
4,280 A. acuta
3,525 A. clypeata
31.550 Aythya ferina
150 A. fuligula
26,750 Fulica atra

160 Himantopus himantopus.
Special floral values: No information.
Research and facilities: Regular mid-winter waterfowl counts have been carried out at
Soonhari and Sanghriaro, and Sadhori was surveyed several times in the mid-1970s. On 16
February 1988, Sind Wildlife Management Board conducted an aerial survey of a further 21
of the lakes.
References: Carp (1980); Karpowicz (1985); Savage (1968).
Criteria for inclusion: l b. 2a, 2b, 3a.
Source: Sind Wildlife Management Board.
Wetland name: Soonhari Lake
Country: Pakistan
Coordinates: 26°10'N, 69°04'E;
Location: in the Nara Canal area, 20 km northeast of Sanghar and 6 km from the Sanghar to
Khipro road, Sind Province.
Area: 245 ha.
Altitude: 60m.
Biogeographical Province: 4.15.7.
Wetland type: 16.
Description of site: A small saline lake with some brackish marshes, in an area of sand
dunes at the eastern edge of the plain of the Indus valley.The lake is fed by the monsoon rain
and seepage from the Nara Canal. The depth of the lake varies from 2-4m depending on the
intensity of the rains, and some areas dry out in early summer.
Climatic conditions: Dry subtropical climate, with very hot summers and cool winters. The
average annual rainfall is 175 mm, most of which falls during the summer monsoon.
Temperatures range from an average minimum of 1 .7°C in January to a maximum of 49°C
in June.
Principal vegetation: The marsh vegetation includes Juncus sp, Phragmites karka and
Typha angustata. Tamarix dioica, Prosopis cineraria and Acacia nilotica are present in
peripheral areas.
Land tenure: The lake and surrounding areas are privately owned.
Conservation measures taken: The lake is protected as a private reserve by the owner.
Land use: Waterfowl hunting.
Disturbances and threats: Illegal trapping and shooting of waterfowl cause problems,
especially in winter, and there is a possibility that the lake could be drained for agricultural
purposes.
Economic and social values: No information.
Fauna: An important wintering area for waterfowl, mainly ducks and coots. The lake is used
as an alternative site for birds frequenting the nearby Sanghriaro Lake (site 27c). Between
22,000 and 38,000 Anatidae and Fulica atra were recorded in mid-winter in the mid-1970s,
along with:
up to 74 Plegadis falcinellus
90 Phoenicopterus ruber
40 Porphyrio porphyrio
80 Himantopus himantopus

Only about 200 waterfowl were present at the time of the waterfowl censuses in January
1987 and January 1988. These included:
up to 80 Tachybaptus ruficollis
35 Nettapus coromandelianus
9 Aythya nyroca
100 Fulica atra
15 Himantopus himantopus
Twenty Marmaronetta angustirostris were recorded in January 1975.
Other wildlife occurring in the area includes Vulpes spp, Lepus nigricollis and Varanus
monitor.
The Marsh Crocodile or Mugger Crocodylus palustris occurs in the nearby Nara Canal,
where over 50 individuals were reported in 1980.
Special floral values: None known.
Research and facilities: Mid-winter waterfowl censuses have been carried out regularly
since 1973.
References: Carp (1980); Groombridge (1982); Karpowicz (1985); Koning & Dijksen
(1974); Koning & Koning-Raat (1975); Koning & Walmsley (1973).
Criteria for inclusion: 1b, 3a.
Source: Sind Wildlife Management Board.
Wetland name: Sadhori Lake
Country: Pakistan
Coordinates: 26°12'N, 69°07'E;
Location: in the Nara Canal Area, 23 km northeast of Sanghar, Sanghar District, Sind
Province.
Area: Unknown.
Altitude: 60m.
Biogeographical Province: 4.15.7.
Wetland type: 14 & 15.
Description of site: A complex of shallow freshwater lakes and marshes with extensive
reed-beds and relatively little open water; east of the Nara Canal, in an area of sand dunes on
the edge of the Thar Desert. Water levels fluctuate widely according to the intensity of the
monsoon rains and flood water. The wetland lies a few km to the northwest of Sanghriaro
(site 27c) and a few km to the northeast of Soonhari (site 27a).
Climatic conditions: Arid subtropical climate with very hot summers and cool winters. The
average annual rainfall is 175 mm, most of which falls during the summer monsoon.
Temperatures range from an average minimum of 1.7°C in January to a maximum of 49°C in
June.
Principal vegetation: Extensive reed-beds and abundant submerged and floating vegetation;
thorn forest and sand dunes in surrounding areas.
Land tenure: The lake and surrounding areas are privately owned. Conservation measures
taken: None.
Land use: No information.
Disturbances and threats: Nomadic tribes have caused some destruction of vegetation
around the lake.

Economic and social values: An area of outstanding scenic beauty.
Fauna: Known to be an important wintering area for a wide variety of waterfowl including
several uncommon species such as Ciconia nigra and Aythya nyroca, but few census data are
available. Up to 10,000 waterfowl wintered in the area in the mid 1970s, including small
numbers of eight species of Ardeidae and:
up to 24 Ciconia nigra
100 Plegadis falcinellus
7,500 Anas crecca
30 A. poecilorhyncha
900 A. acuta
200 A. querquedula
300 Aythya nyroca
100 Tringa ochropus
The area is also rich in birds of prey, the commoner species including Haliaeetus
leucoryphus, Circus aeruginosus, Aquila clanga and A. rapax. Mammals known to occur in
the area include Lutra lutra, Sus scrofa and Axis porcinus.
Special floral values: None known.
Research and facilities: Mid-winter waterfowl counts were carried out in the mid 1970s.
References: Carp (1980); Karpowicz (1985); Koning & Dijksen (1974); Koning &
Koning-Raat (1975); Koning & Walmsley (1973); Savage (1968).
Criteria for inclusion: lb. 3b.
Source: See references.
Wetland name: Sanghriaro Lake
Country: Pakistan
Coordinates: 26°07'N, 69°12'E;
Location: in the Nara Canal area, near the village of Choteyun, 25 km east of Sanghar,
Sanghar District, Sind Province.
Area: 380 ha.
Altitude: 60m.
Biogeographical Province: 4.15.7.
Wetland type: 16.
Description of site: A shallow brackish lake and associated marshes set amidst sand dunes
on the eastern edge of the plains of the Indus valley. The lake is fed by seepage from the
nearby Nara Canal. The maximum depth of water is three metres, the level varying according
to the intensity of the monsoon rains and floodwater.
Climatic conditions: Arid subtropical climate with very hot summers and cool winters. The
average annual rainfall is 175 mm, most of which falls during the summer monsoon.
Temperatures range from an average minimum of 1.7°C in January to a maximum of 49°C in
June.
Principal vegetation: Brackish marshes with Juncus sp, Hydrilla verticillata, Potamogeton
spp, Phragmites karka and Typha angustata. There is some Tamarix dioica scrub around the
lake.
Land tenure: The lake and surrounding areas are privately owned.
Conservation measures taken: None.

Land use: Waterfowl hunting and fishing.
Disturbances and threats: Excessive fishing and illegal waterfowl hunting cause
considerable disturbance to waterfowl, and there is a possibility that the lake could be
drained for agricultural purposes.
Economic and social values: The lake supports a small fishery and is a popular hunting
area. It has some potential for crocodile farming for commercial purposes.
Fauna: An important wintering area for waterfowl, particularly ducks and coots. Between
15,000 and 27,000 Anatidae and Fulica atra were present in mid-winter in the mid 1970s,
along with up to 80 Tachybaptus ruficollis, 230 Phoenicopterus ruber, 30 Himantopus
himantopus and small numbers of a wide variety of shorebirds. Waterfowl censuses in
January 1987 and January 1988 produced totals of 6,850 and 10,900, respectively. The 1988
count included:
300 Tachybaptus rulicollis
1,765 Anas penelope
1,680 A. crecca
1,210 Aythya ferina
1,460 A. fuligula
4,300 Fulica atra
The Mugger or Marsh Crocodile Crocodylus palustris is present at the lake. Other wildlife in
the area includes Canis aureus, Vulpes spp, Lepus nigricollis and Varanus monitor.
Special floral values: None known.
Research and facilities: Mid-winter waterfowl censuses have been carried out regularly
since 1973.
References: Carp (1980); Karpowicz (1985); Koning & Dijksen (1974); Koning &
KoningRaat (1975); Koning & Walmsley (1973).
Criteria for inclusion: lb. 2a, 3a.
Source: Sind Wildlife Management Board.
Wetland name: Khipro Lakes
Country: Pakistan
Coordinates: 25°32'-25°49'N, 69°29'-69°38'E;
Location: to the east of the Nara Canal, east and southeast of Khipro and about 70 km
southeast of Sanghar, Sanghar District, Sind Province.
Area: Total area of wetlands unknown; approximately 30 small lakes in a total region of
30,000 ha.
Altitude: c.40m.
Biogeographical Province: 4.15.7.
Wetland type: 14, 15, 16.
Description of site: A group of about 30 small, permanent and seasonal, freshwater, brackish
and saline lakes set amidst spectacular sand dunes on the western rim of the Thar Desert, at
the eastern edge of the plains of the Indus Valley. Most of the lakes are less than 200 ha in
extent. Some of the most important lakes, at least as far as wintering waterfowl are
concerned, are as follows:
- Wanahero near Khipro;
- Bothaar, Wingio, Gujri, Kinri, Palaro and Kalanger near Hathungo;

- Rarr and Ithpar near Chotiariun.
Other lakes, such as Dino Jakhro Ji Dhand, Mehmood Wan Dhand, Burthi Lake, Loonhar
Lake and Dabri Lake, are said to be important for migratory waterfowl in autumn, but dry out
in early winter.
Climatic conditions: Arid subtropical climate, with very hot summers and cool winters. The
average annual rainfall is less than 200 mm, most of the rain falling during the summer
monsoon.
Principal vegetation: Marshes with Juncus sp, Phragmites karka and Typha angustata at
Bothaar and Wingio; Tamarix scrub and thorn forest in surrounding areas. No information is
available for the other lakes.
Land tenure: No information.
Conservation measures taken: None.
Land use: Fishing, waterfowl hunting and livestock grazing.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important staging and wintering area for waterfowl, particularly Anatidae, Fulica
atra and shorebirds. Waterfowl counts at 26 of the lakes in mid-January 1988 produced a
total of nearly 82,000 birds. The major concentrations were at Kalanger (30,100), Ithpar
(17,600), Rarr (8,500), Gujri (8,000), Kinri (6,000), Wanahero (2,700) and Wingio (2,200).
The totals included:
400 Tachybaptus ruficollis
84 Podiceps nigricollis
11,000 Anas penelope
1,350 A. strepera
11,000 A. crecca
630 A. platyrhynchos
9,900 A. acuta
2,450 A. clypeata
36 Netta rufina
8,400 Aythya ferina
127 A. nyroca
1,100 A. fuligula
24 Porphyrio porphyrio
25,000 Fulica atra (14,300 at Kalanger).
In addition to some 7,800 dabbling ducks, Ithpar also held over 9,600 shorebirds of 13
species. These included:
3,000 Himantopus himantopus
113 Recurvirostra avosetta
135 Charadrius alexandrinus
280 Limosa limosa
340 Tringa totanus
3,800 T. stagnatilis
80 T. nebularia
140 T. glareola
140 Calidris minuta
1,500 C. alpina

Local people report that much larger numbers of birds appear on some of the lakes in
September-December, but move on as water levels fall in early winter.
Special floral values: No information.
Research and facilities: Sind Wildlife Management Board carried out waterfowl counts at
Bothaar and Wingio in January 1987 and at a total of 26 lakes in January 1988.
Criteria for inclusion: 1b, 3a.
Source: Sind Wildlife Management Board.
Wetland name: The Tando Bago Lakes
Country: Pakistan
Coordinates: 24°45'-24°50'N, 68°50'-69°05'E;
Location: near Tando Bago, Badin District, Sind Province.
Area: Unknown.
Altitude: c.40m.
Biogeographical Province: 4.15.7.
Wetland type: 14 & 16.
Description of site: A group of eleven shallow, fresh or slightly brackish lakes and
associated marshes on the eastern edge of the Indus plain near the town of Tando Bago. Four
of the most important lakes, Phoosna I and II, Charwo and Khanjo (Khowaja), are described
separately below as sites 29a, 29b and 29c. The other significant wetlands in the area are Jan
Lake, Jaffarali Lake, Nira Dhand, Maachori Dhand, Dabhka Lake, Soonar Lake and Sumro
Lake.
Climatic conditions: Arid subtropical climate with very hot summers and cool winters. The
average annual rainfall is 175 mm, most of which falls during the summer monsoon.
Temperatures range from an average minimum of 1.7°C in January to a maximum of 49°C in
June.
Principal vegetation: The aquatic vegetation includes Hydrilla verticillata, Juncus sp,
Nymphaea lotus, Phragmites karka, Typha angustata, Zannichellia palustris and Tamarix
dioica. The natural vegetation in surrounding areas consists of dry thorn forest and scrub
with Tamarix aphylla, Acacia senegal, A. nilotica, Capparis decidua, Prosopis cineraria,
Euphorbia caducifolia, Commiphora mukul, Calotropis procera, Suaeda fruticosa and
Salsola foetida.
Land tenure: The lakes and surrounding areas are privately owned.
Conservation measures taken: No habitat protection. Some of the lakes are managed by
their owners for fish production and waterfowl hunting.
Land use: Fishing and waterfowl hunting; livestock grazing and agriculture in surrounding
areas.
Possible changes in land use: There is a possibility that some of the lakes and marshes will
be drained for agricultural purposes.
Disturbances and threats: The major threats are excessive shooting and trapping of
waterfowl, and over-grazing of aquatic vegetation.
Economic and social values: Some of the lakes support small fisheries.
Fauna: A very important wintering area for a wide variety of waterfowl. Censuses at all
eleven lakes in January 1988 produced a total of 49,250 waterfowl. The main concentrations

were at Phoosna I & 11 (21,200), Jan (10,500), Khanjo (6,700), Charwo (2,300) and
Maachori (2,000). The counts included:
70 Plegadis falcinellus
1,250 Phoenicopterus ruber (at Phoosna I & II) 5,850 Anas penelope
310 A. strepera
10,100 A. crecca
1,450 A. platyrhynchos
6,000 A. acuta
370 A. clypeata
11,600 Aythya ferina
370 A. fuligula
12,400 Fulica atra
Special floral values: None known.
Research and facilities: Regular mid-winter waterfowl counts have been carried out at
several or the lakes since 1972, and Sind Wildlife Management Board censused all eleven
lakes in January 1999.
References: Carp (1980); Karpowicz (1985); Koning & Dijksen (1974); Koning &
Koning-Raat (1975); Koning & Walmsley (1972 & 1973).
Criteria for inclusion: 1b, 3a.
Source: Sind Wildlife Management Board.
Wetland name: Phoosna Lakes
Country: Pakistan
Coordinates: 24°48'N, 68°54'E;
Location: 8 km southeast of Talhar on the Talhar to Tando Bago road, Badin District, Sind
Province.
Area: 160 ha.
Altitude: 40m.
Biogeographical Province: 4.15.7.
Wetland type: 16.
Description of site: Two shallow, slightly brackish lakes (Phoosna I and Phoosna II) with
associated marshes in a waterlogged area on the eastern edge of the Indus plain, surrounded
by rice paddies and sugar cane fields. The lakes are fed by seepage, water from a nearby
irrigation canal, and monsoon flood waters. The salinity fluctuates widely according to the
inflow of fresh water; the depth of water varies from 0.2-2.0m.
Climatic conditions: Arid subtropical climate with very hot summers and cool winters.
Principal vegetation: The aquatic vegetation includes Hydrilla verticillata, Juncus sp,
Nymphaea lotus, Phragmites karka, Typha angustata, Zannichellia palustris and Tamarix
dioica. The natural vegetation in surrounding areas consists of dry thorn forest and scrub
with Tarnarix aphylla, Acacia senegal, A. nilotica, Capparis decidua, Prosopis cineraria,
Euphorbia caducifolia, Commiphora mukul, Calotropis procera, Suaeda fruticosa and
Salsola foetida.
Land tenure: The lakes and surrounding areas are privately owned.
Conservation measures taken: The wetland is managed as a private hunting reserve.

Land use: Fishing and waterfowl hunting; livestock grazing and agriculture in surrounding
areas.
Disturbances and threats: The major threats are excessive shooting and trapping of
waterfowl, and over-grazing of aquatic vegetation.
Economic and social values: The wetland supports a small fishery.
Fauna: A very important wintering area for a wide variety of waterfowl, notably ibises,
spoonbills, flamingos and ducks. Between 3,000 and 12,000 Anatidae and Fulica atra were
present in winter in the mid-1970s, along with:
up to 150 Tachybaptus ruficollis
16 Pelecanus crispus
480 Phalacrocorax niger
200 Egretta garzetta
250 E. intermedia
125 Ardea cinerea
420 Plegadis falcinellus
260 Platalea leucorodia
About 20,000 waterfowl were present in January 1987, and over 23,000 in January 1988. The
counts included:
up to 80 Phalacrocorax niger
220 herons and egrets of four species
200 Plegadis falcinellus
420 Platalea leucorodia
1,250 Phoenicopterus ruber
3,800 Anas penelope
1,500 A. strepera
5,000 A. crecca
430 A. acuta
3,000 A. clypeata
20 Netta rufina
8,150 Aythya ferina
63 A. nyroca
360 A. fuligula
5,800 Fulica atra
910 Recurvirostra avosetta
The Marsh Harrier Circus aeruginosus and Osprey Pandion haliaetus are common in the
area.
Special floral values: None known.
Research and facilities: Mid-winter waterfowl counts have been carried out regularly since
1972.
References: Carp (1980); Karpowicz (1985); Koning & Dijksen (1974); Koning &
Koning-Raat (1975); Koning & Walmsley (1972 & 1973).
Criteria for inclusion: lb. 3a.
Source: Sind Wildlife Management Board.

Wetland name: Charwo Lake
Country: Pakistan
Coordinates: 24°50'N, 69°00'E;
Location: near Tando Bago, 15 km east of Taihar, Badin District, Sind Province.
Area: 100 ha.
Altitude: 40m.
Biogeographical Province: 4.15.7.
Wetland type: 14.
Description of site: A shallow freshwater lake and associated marshes surrounded by rice
paddies and sugar cane fields, on the eastern edge of the Indus plain. The lake is fed by
seepage from irrigation channels and monsoon floodwaters; the depth varies from 0.1-2.0m.
Climatic conditions: Arid subtropical climate with very hot summers and cool winters.
Principal vegetation: The aquatic vegetation includes Hydrilla verticillata, Juncus sp,
Nymphaea lotus, Phragmites karka, Typha angustata, Zannichellia palustris and Tamarix
dioica.
Land tenure: The lake and surrounding areas are privately owned.
Conservation measures taken: The lake is managed as a private hunting reserve.
Land use: Waterfowl hunting and fishing; livestock grazing and agriculture in surrounding
areas.
Disturbances and threats: The major threats are excessive shooting and trapping of
waterfowl, and over-grazing of aquatic vegetation.
Economic and social values: The lake supports a small fishery.
Fauna: An important wintering area for waterfowl, particularly ducks and coots. Over 4,000
waterfowl were present in late January 1987, including 610 Phalacrocorax niger, 90
Ardeidae of five species, 1,350 Aythya ferina, 190 Aythya fuligula, small numbers of seven
other species of ducks, and 1,700 Fulica atra.
Special floral values: None known.
Research and facilities: Mid-winter waterfowl counts have been carried out regularly since
1976.
References: Carp (1980); Karpowicz (1985).
Criteria for inclusion: lb, 3b.
Source: Sind Wildlife Management Board.
Wetland name: Khanjo (Khowaja) Lake
Country: Pakistan
Coordinates: 24°47'N, 69°05'E;
Location: 10 km east of Tando Bago, Badin District, Sind Province.
Area: c.500 ha.
Altitude: 50m.
Biogeographical Province: 4.15.7.
Wetland type: 14.
Description of site: A freshwater lake and associated marshes on the plains to the east of the
Indus River. There are large areas of reed-beds and lotus beds, and about 80 ha of open
water; the depth of water varies from 10 cm to 2.0m.
Climatic conditions: Arid subtropical climate with very hot summers and cool winters.

Principal vegetation: The dominant aquatic plants are Nymphaea lotus, Phragmites karka,
Typha angustata, Hydrilla verticillata and Tamarix dioica.
Land tenure: The wetland and surrounding areas are privately owned.
Conservation measures taken: No habitat protection, but the owner protects the wetland
from disturbance.
Land use: Fishing and waterfowl hunting; livestock grazing in surrounding areas. The owner
manages the lake as a fishpond.
Disturbances and threats: Excessive waterfowl hunting, and the possibility of drainage for
agricultural purposes.
Economic and social values: The lake supports a small fishery.
Fauna: An important wintering area for waterfowl, particularly Anatidae. About 7,000
waterfowl were present in January 1987, and 6,800 in January 1988. The counts included:
Up to 38 Flegadis falcinellus
400 Anus penelope
3,230 A. crecca
2,800 A. acuta
150 A. clypeata
440 Aythya ferina
450 Fulica atra
22 Himantopus himantopus
Large numbers of Aythya nyroca have been recorded in the past. Eleven Anas
poecilorhyncha were present in January 1988. Other wildlife in the area includes Canis
aureus, Lepus nigricollis, Uromastix sp and Varanus monitor.
Special floral values: None known.
Research and facilities: Some mid-winter waterfowl censuses have been carried out in
recent years.
References: Carp (1980); Savage (1968).
Criteria for inclusion: lb, 3b.
Source: Sind Wildlife Management Board.
Wetland name: The Badin and Kadhan Lagoons
Country: Pakistan
Coordinates: 24°15'-24°30'N, 68°35'-69°05'E;
Location:near the Indian border, 25-50 km south, southwest and southeast of Badin, Badin
District, Sind Province.
Area: Unknown.
Altitude: c.50m.
Biogeographical Province: 4.15.7.
Wetland type: 16.
Description of site: A large area of very shallow brackish lagoons and wet mudflats at the
end of drainage canals in the eastern part of the Indus delta, on the edge of the salt flats of the
Great Rann of Kutch. There are small areas of permanent reed-bed in the north, near the end
of the irrigation canals. The water level in the lagoons fluctuates widely; in some years, there
are extensive marshes, while in other years, large portions of the lagoons dry out. The most
important lagoons are Kur Lagoon (24°20'N, 68°40'E) at the end of the Kara Gungro Outfall

Drain near Golarchi, Dahee Lake, Matchary Dhand and Nurr-ri near Badin, and Loonarh,
Sandhoo Lake, Shaikh Kerio Peer and Warharo near Kadhan.
Climatic conditions: Arid subtropical climate with very hot summers, mild winters, and an
average annual rainfall of less than 200 mm.
Principal vegetation: Some beds of Typha angustata; open tropical thorn forest on the
plains to the north, and bare salt flats to the south.
Land tenure: The wetland and surrounding areas are privately owned.
Conservation measures taken: None.
Land use: Fishing and waterfowl hunting; livestock grazing in surrounding areas.
Disturbances and threats: Dusturbance from hunting and over-grazing.
Economic and social values: No information.
Fauna: A very important wintering area for a wide variety of waterfowl, notably pelicans,
flamingos, Tadorna tadorna, Grus grus, shorebirds, gulls and terns. Almost 30,000
waterfowl were observed on one lagoon in the Sandhoo area in January 1974, including:
250 Phalacrocorax niger
230 Egretta gularis
5 Threskiornis melanocephalus
50 Platalea leucorodia
420 Phoenicopterus ruber
15,000 A. acuta
6,900 A. clypeata
2,500 Aythya ferina
800 Recurvirostra avosetta
and small numbers of 14 other species of shorebirds, and large numbers of gulls and terns.
Water levels were much lower in this area in January 1975, and only 2,500 waterfowl were
present. However, over 29,000 waterfowl were observed in the nearby Salt Chanki area,
including:
380 Phoenicopterus ruber
1,180 Tadorna tadorna
7,500 Anas penelope
3,000 A. acuta
1,520 A. clypeata
2,000 Charadrius alexandrinus
1,500 Limosa limosa
4,000 Calidris minuta
780 C. alpina
1,000 Philomachus pugnax
and over 3,000 gulls and terns. A waterfowl census in the Kur area in late January 1987
revealed over 19,400 waterfowl including:
320 Phalacrocorax niger
35 Egretta gularis
240 Ardea cinerea
30 Ciconia ciconia
4,100 Phoenicopterus ruber
670 Tadorna tadorna
4,600 Anas crecca

46 Grus grus
430 Recurvirostra avosetta
230 Limosa limosa
1,900 Calidris minuta
3,700 C. alpina
170 Larus ichthyaetus
1,360 L. ridibundus
400 L. argentatus
700 Chlidonias hybrida
165 Gelochelidon nilotica
Nine areas were visited in January 1988, and huge numbers of waterfowl were located,
including exceptional concentrations of pelicans and flamingos. Over 125,000 waterfowl
were recorded during the census, the main concentrations being at Kur (51,000), Nurr-ri
(30,000), Dahee (18,000) and Shaikh Kerio Peer (10,000). The totals included no less than
15,000 White Pelicans Pelecanus onocrotalus (mainly at Nurr-ri and Kur), 2,900 Dalmatian
Pelicans P. crispus (2,600 at Kur and 300 at Shaikh Kerio Peer), 23,000 Greater Flamingos
Phoenicopterus ruber (mainly at Nurr-ri and Kur) and 3,200 Lesser Flamingos
Phoeniconaias minor (at Kur). Other waterfowl included:
480 Phalacrocorax niger
310 Ardea cinerea
28 Egretta gularis
115 Mycteria leucocephala (at Nurr-ri)
169 Ciconia ciconia (at Nurr-ri)
3,200 Tadorna ferruginea (mainly at Kur)
280 T. tadorna
2,900 Anas penelope
260 A. strepera
20,000 A. crecca
790 A. platyrhynchos
6,200 A. acuta
4,400 A. clypeata
5,650 Aythya ferina
285 A. fuligula
1,020 Grus grus (at Nurr-ri and Kur)
8,900 Fulica atra
A large concentration of shorebirds, gulls and terns at Kur Lagoon included:
550 Recurvirostra avosetta
420 Limosa limosa
2,100 Calidris minuta
30 C. temminckii
4,000 C. alpina
220 Larus ichthyaetus
1,450 L. ridibundus
470 L. argentatus
980 Chlidonias hybrida
230 Gelochelidon nilotica

13 Hydroprogne caspia
Mammals and reptiles known to occur in the area include Canis aureus, Felis chaus, F.
libyca, Lepus nigricollis, Uromastix sp and Varanus monitor.
Special floral values: None known.
Research and facilities: Mid-winter waterfowl counts were carried out in the Sandhoo and
Salt Chanki areas in 1974 and 1975, in the Kur area in 1987, and throughout the area in 1988.
References: Carp (1980); Karpowicz (1985); Koning & Dijksen (1974); Koning &
Koning-Raat (1975).
Criteria for inclusion: 1b, 2a, 3a.
Source: Sind Wildlife Management Board.
Wetland name: Shahbunder Salt Waste and Jafri Lake
Country: Pakistan
Coordinates: 24°06'-24°12'N, 67°54'-68°15'E;
Location: extending east from the region of Shahbunder for about 35 km, Thatta District,
Sind Province.
Area: c.20,000 ha.
Altitude: c.5m.
Biogeographical Province: 4.15.7.
Wetland type: 16.
Description of site: A vast salt waste, 30 km long and up to eight km wide, and a large
brackish to saline lake in the southeastern part of the Indus Delta near the the Indian border.
Climatic conditions: Arid subtropical climate, with very hot summers and cool winters.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: A very important wintering area for waterfowl, particularly flamingos, ducks and
shorebirds. Koning & Koning-Raat observed over 19,000 waterfowl on Jafri Lake during an
aerial survey in January 1975. These included:
40 Pelecanus sp
150 Ardea cinerea
160 Platalea leucorodia
2,200 Phoenicopterus ruber
735 Tadorna tadorna
10,000 Anas penelope
2,000 A. strepera
600 A. clypeata
300 Recurvirostra avosetta
3,300 Limosa limosa
In January 1988, Jafri Lake held only 5,000 ducks and 1,000 Fulica atra. However, over
58,500 waterfowl were located in flooded areas on the Shahbunder Salt Waste. These
included:

7,750 Phoenicopterus ruber
2,000 Phoeniconaias minor
1,330 Tadorna ferruginea
140 T. tadorna
5,200 Anas penelope
6,400 A. crecca
4,300 A. acuta
5,900 A. clypeata
10,500 Aythya ferina
8,300 Fulica atra
1,230 Limosa limosa
5,500 gulls and terns (Laridae).
Special floral values: No information.
Research and facilities: Koning and Koning-Raat conducted waterfowl counts at Jafri Lake
in January 1975, and the Sind Wildlife Management Board conducted counts throughout the
area in January 1988.
Criteria for inclusion: lb. 3a.
Source: Sind Wildlife Management Board.
Wetland name: Mahboob Shah Lake
Country: Pakistan
Coordinates: 24°30'N, 68°03'E;
Location: 10 km SSW of Sujawal, Sind Province.
Area: Over 100 ha.
Altitude: 50m.
Biogeographical Province: 4.15.7.
Wetland type: 14.
Description of site: A small, fresh to brackish lake with extensive marshes, on the plains to
the east of the Indus River about 80 km from the coast. Mahboob Shah is the most important
of several small wetlands on the east bank of the Indus in the Sujawal and Ladiun regions.
Other significant wetlands include Karo Lake, Karajo (Karyo Waro Kun), Chatch and
Ghungri.
Climatic conditions: Arid subtropical monsoonal climate with very hot summers, mild
winters, and an average annual rainfall of less than 200 mm. Principal vegetation: The
dominant marsh vegetation is Phragmites karka, Typha angustata and Tamarix dioica. The
natural vegetation of the surrounding area is tropical thorn forest.
Land tenure: The lake and surrounding areas are privately owned.
Conservation measures taken: None.
Land use: Intensive fishing and waterfowl hunting.
Disturbances and threats: Fishing activities and illegal waterfowl hunting cause a
considerable amount of disturbance.
Economic and social values: The wetland supports a small fishery.
Fauna: An important wintering area for waterfowl, particularly Ardeidae and Anatidae.
About 10,000 waterfowl were recorded in January 1974 and January 1975, including:
up to 12 Pelecanus onocrotalus

650 Phalacrocorax sp
1,200 herons and egrets of 7 species
25 Threskiornis melanocephalus
120 Plegadis falcinellus
230 Platalea leucorodia
1,000 Anas strepera
5,000 A. crecca
2,500 A. acuta
120 Limosa limosa
Only 600 birds were present in late January 1987. However, in January 1988, the lake held
over 33,000 waterfowl, including:
340 Egretta garzetta
76 Plegadis falcinellus
17 Anser anser
4,500 Anas penelope
2,700 A. strepera
6,700 A. crecca
700 A. platyrhynchos
3,400 A. acuta
780 A. querquedula
3,300 A. clypeata
290 Netta rufina
7,200 Aythya ferina
300 A. fuligula
3,000 Fulica atra
At the same time, there were about 8,500 ducks and 3,900 Fulica atra at Karo Lake, and
9,900 ducks and 2,400 F. atra at Karajo. Mammals and reptiles known to occur in the area
include Canis aureus, Felis chaus. F. libyca, Lepus nigricollis, Uromastix sp and Varanus
monitor.
Special floral values: None known.
Research and facilities: Mid-winter waterfowl censuses have been carried out regularly
since 1974.
References: Carp (1980); Karpowicz (1985); Koning & Dijksen (1974);Koning &
Koning-Raat (1975); Savage (1968).
Criteria for inclusion: lb. 3a.
Source: Sind Wildlife Management Board.
Wetland name: Kinjhar (Kalri) Lake
Country: Pakistan
Coordinates: 24°56'N, 68°03'E;
Location:19 km NNE of Thatta, 100 km east of Karachi, Thatta District, Sind Province.
Area: 13,468 ha.
Altitude: 70m.
Biogeographical Province: 4.15.7.
Wetland type: 14.

Description of site: A large freshwater lake, the largest in Pakistan, with very extensive
reed-beds, particularly in the shallow western and northern parts. The lake is 24 km long by
six km at its widest, and has an irregular shoreline of about 192 km. It was created in the
1930s from two smaller lakes, Kinjhar and Kairi, by the construction of a dam at Chilia
Bangla and a 12 km long embankment (bund) along the east side. The lake is set in stony
desert, which is composed of alternating layers of fossil-bearing limestone and sandstone.
The higher land, often forming peninsulas, is usually capped with limestone. A large section
of the low-lying western shore is predominantly sandstone. The lake is fed by the KB feeder
canal, which enters at the northwestern corner, and by many small seasonal streams entering
on the western and northern shores. The only outlet is through the dam and the Jam branch
canal at the southeast corner of the lake. The maximum depth of the lake is 8m.
Climatic conditions: Dry subtropical monsoonal climate with very hot summers and mild
winters. The average annual rainfall is 175 mm, most of which falls during the summer
monsoon. Temperatures range from an average minimum of 1.5°C in January to a maximum
of 47°C in summer. The prevailing winds are WSW from May to September and NE in
December and January.
Principal vegetation: Extensive reed-beds of Phragmites karka, Typha angustata and
Juncus articulatus, and a rich growth of submerged and floating aquatic vegetation including
Hydrilla verticillata, Potamogeton pectinatus, P. perfoliatus, Polygonum barbatum,
Nymphaea lotus, Vallisneria spiralis and Zannichellia palustris. Tamarix dioica grows along
the shoreline. The natural vegetation of the region is tropical thorn forest with speôies such as
Acacia nilotica, A. senegal, Commiphora mukul, Prosopis cineraria, Euphorbia caducifolia,
Cenchrus ciliaris, Salvadora oleoides and Dicanthium annulatum.
Land tenure: The lake and surrounding areas are state owned (Provincial Government of
Sind).
Conservation measures taken: The lake was first protected as a Game Sanctuary in 1971
under Section 15/1 of the West Pakistan Wildlife Ordinance of 1959. The sanctuary was
initially surrounded by a buffer zone of one mile (1.6 km) radius, but this was increased to
three miles (4.8 km) in 1975. The site was listed as a Wetland of International Importance
under the Ramsar Convention in July 1976, and declared a Wildlife Sanctuary in March 1977
under Section 14 of the Sind Wildlife Protection Ordinance. The destruction of vegetation
and the hunting and trapping of wild animals in the sanctuary and within the buffer zone are
prohibited. The Wildlife Sanctuary (1,46 ha) is administered by the Provincial Government
of Sind, and is managed according to a management plan prepared in 1976-77 by P.J. Conder
(1977). Because of its importance as a source of water for Karachi, the Karachi Development
Authority has prohibited bathing and other activities which are likely to pollute the lake.
Conservation measures proposed: The management plan prepared by Conder (1977)
contains a number of proposals for management, research and development. In particular,
Conder recommended that the Wildlife Sanctuary be enlarged to include three seepage
lagoons to the east of the lake, between the bund and the Thatta to Hyderabad road, and that
management efforts be concentrated on these lagoons rather than on the main lake where
fishing is a major disturbance.
Land use: Commercial fishing, domestic water supply for Karachi City, scientific research
and public recreation. The commercial fishing rights are contracted out by the Karachi
Development Authority to local persons who in turn issue individual licenses.

Disturbances and threats: Fishing activities cause a considerable amount of disturbance to
waterfowl; some of the larger villages may have up to 30 fishing boats in operation, and there
are 56 large permanent circular nets set in the lake. There is also some encroachment by
grazing cattle, and an increasing amount of disturbance from recreation activities.
Economic and social values: The lake is a very important source of drinking water for
Karachi, serves a valuable function in flood control, and supports a major fishery. There are
some fifteen villages on the edge of the lake, the inhabitants of which depend to some extent
on fishing for their livelihood. Situated fairly close to Pakistan's largest urban area, the
Sanctuary offers excellent potential for nature-oriented recreation, conservation education
and scientific research.
Fauna: An extremely important breeding, staging and wintering area for a wide variety of
waterfowl. Some 65 species of waterfowl have been recorded. Breeding species include
Nycticorax nycticorax (up to 5,000), Nettapus coromandelianus (up to 1,290), Porphyrio
porphyrio, Hydrophasianus chirurgus. Mid-winter counts in the 1970s produced totals of
between 50,000 and 150,000 waterfowl. Over 135,000 birds were present in January 1987,
and over 205,000 in January 1988. Maximum counts include the following:
870 Tachybaptus ruficollis
1,580 Phalacrocorax carbo
190 P. fuscicollis
1,640 P. niger
230 Egretta garzetta
135 E. intermedia
40 E. alba
144 Ardea cinerea
39 Plegadis falcinellus
42 Platalea leucorodia
110 Phoenicopterus ruber
20,500 Anas penelope
4,500 A. strepera
3,500 A. crecca
25 A. poecilorhyncha
1,950 A. acuta
560 A. querquedula
1,680 A. clypeata
250 Netta rufina
23,000 Aythya ferina
22,000 A. fuligula
131,000 Fulica atra (in 1988)
280 Hydrophasianus chirurgus
160 Himantopus himantopus
780 Limosa limosa
160 Calidris minuta
290 C. alpina
44 Larus ichthyaetus
420 L. ridibundus
340 L. argentatus

25 Hydroprogne caspia
90 Chlidonias hybrida
Other species recorded in small numbers include Ciconia ciconia, Threskiornis
melanocephalus, Tadorna ferruginea, Recurvirostra avosetta and a wide variety of other
shorebirds. Many birds of prey have been recorded, the Marsh Harrier Circus aeruginosus
being particularly common. Mammals known to occur in the area include Canis aureus,
Vulpes vulpes, Herpestes sp and Lepus nigricollis. The rich fish fauna includes Ambassis
nana, Badis sp, Puntius (Barbus) sarana, P. ticto, P. sophore, Catla catla, Channa sp,
Cirrhinus mrigala, Ctenopharyngodon idellus, Gadusia chapra, Glossogobius spp, Labeo
rohita, L. gonius, L. fimbriata, Notopterus notopterus, N. chitala, Rasbora rasbora, Tilapia
mossambica and Xenentodon cancila. Reptiles include the cobra Naja naja.
Special floral values: None known.
Research and facilities: Annual mid-winter waterfowl counts have been conducted at the
sanctuary since 1971, and the avifauna has been well documented. A visitor complex is being
constructed by the Pakistan Tourist Development Corporation at the nearby village of
Hillaya.
References: Anon (1982 & 1984); Baqai & Rehana (1973a & 1973b); Carp (1980); Conder
(1977a); IUCN (1987 & in prep); Karpowicz (1985); Kermani (1976); Koning & Dijksen
(1971 & 1974); Koning & Koning-Raat (1975 & 1976); Koning & Walmsley (1972 & 1973);
Roberts (1984a); Savage (1968).
Criteria for inclusion: 1b, le, 2b, 3a.
Source: Sind Wildlife Management Board and Zoological Survey Department.
Wetland name: Hadero Lake
Country: Pakistan
Coordinates: 24°49'N, 67°52'E;
Location:10 km northwest of Thatta, 85 km east of Karachi, Thatta District, Sind Province.
Area: 1,321 ha.
Altitude: 60m.
Biogeographical Province: 4.15.7.
Wetland type: 16.
Description of site: A natural brackish lake in a shallow depression on the edge of a stony
desert, between Kinjhar Lake (site 33) and Haleji Lake (site 35). The bedrock is primarily
composed of alternating layers of limestone and sandstone; the long peninsulas which jut out
into the lake are capped by layers of limestone. The lake is probably not deeper than 1.7m.
The northern and western shores are rocky and sandy, and border on stony desert; the
southern and eastern shores are gently shelving with saline mud and silt in an area of
abandoned cultivation. The lake is fed by the SLM drain which links up with the Jam branch
canal, and by several seasonal streams entering on the north shore. There is no outlet.
Climatic conditions: Dry subtropical monsoonal climate with very hot summers and cool
winters. The average annual rainfall is about 185 mm, most of this falling during the summer
monsoon. Temperatures range from an average minimum of 2°C in January to a maximum of
47°C in June. The prevailing winds are NE in winter and WSW from May until September.
Principal vegetation: There is relatively little aquatic vegetation in most of the lake, other
than extensive beds of Potamogeton pectinatus. However, at the southern end of the lake near

the mouth of the SML drain, there are fringing beds of Juncus maritimus and stands of
Tamarix dioica. The natural vegetation in the surrounding areas includes tropical thorn forest
dominated by Acacia nilotica on the plains, and Olea-Acacia senegal forest on the hills.
Land tenure: The lake and stony desert to the north and west are state owned (Provincial
Government of Sind).
Conservation measures taken: The lake was first protected as a Game Sanctuary in October
1971 under Section 15 of the West Pakistan Wildlife Protection Ordinance (1959). The area
was declared a Wildlife Sanctuary (1,321 ha) in March 1977, and is managed according to a
management plan prepared by P.J. Conder in 1976-77. Section 14 of the Sind Wildlife
Protection Ordinance (1972) prohibits hunting, shooting, trapping and various other acts
which would cause disturbance to or destruction of wildlife within the Sanctuary and the
buffer zone. The stony desert on the northern and western shores of the lake is also covered
by a Protection Ordinance.
Conservation measures proposed: The management plan prepared by Conder (1977)
contains a number of recommendations for the management of the Sanctuary, including the
establishment of a no-fishing and no-boating zone in the northeastern corner of the lake, and
the banning of quarrying activities close to the Sanctuary.
Land use: Commercial fishing and sport fishing in the lake; excavation of stone for road
construction in adjacent areas.
Disturbances and threats: Fishing activities and boating cause a considerable amount of
disturbance to the waterfowl populations, and there have been reports of illegal hunting.
There has been some excavation of roadstone materials within the Sanctuary, and on some of
the rocky hills nearby, much of the landscape has been spoiled by indiscriminate removal of
the superficial layers of limestone and dumping of unsuitable stone.
Economic and social values: The lake supports a commercial fishery, and provides
excellent opportunities for scientific research.
Fauna: An important wintering area for a wide variety of waterfowl, notably pelicans,
flamingos, ducks and coots. During the early 1970s, the lake regularly held between 10,000
and 20,000 waterfowl in mid-winter, but n January 1'7, almost 40,666 birds were present, and
in January 1988, the number of birds exceeded 55,000. Maximum counts have included the
following:
200 Tachybaptus ruficollis
280 Pelecanus onocrotalus
280 P. crispus
1,370 Phalacrocorax carbo
310 P. niger
160 Egretta garzetta
60 E. intermedia
200 E. alba
340 Ardea cinerea
130 Plegadis falcinellus
250 Platalea leucorodia
240 Tadorna tadorna
15,000 Anas penelope
530 A. strepera
1,900 A. crecca
4,000 A. acuta

1,700 A. clypeata
6,200 Aythya ferina
4,900 A. fuligula
120 Porphyrio porphyrio
24,000 Fulica atra
40 Himantopus himantopus
180 Recurvirostra avosetta
470 Limosa limosa
215 Tringa erythropus
200 Calidris alpina
Phoenicopterus ruber is a regular winter visitor; usually only a few hundred birds occur, but
as many as 4,000 have been reported. Mycteria leucocephala, Ciconia ciconia, Anser anser,
Tadorna ferruginea, Nettapus coromandelianus, Netta rufina and Grus grus have occurred in
small numbers. Birds of prey are common, particularly Pandion haliaetus. The stony deserts
around the lake support wintering populations of Chiamydotis undulata and Cursorius
cursor. The lake is reported to support a rich fish fauna, but no details are available.
Special floral values: None known.
Research and facilities: Mid-winter waterfowl counts have been carried out regularly since
1971.
References: Carp (1980); Conder (1977b); IUCN (in prep); Karpowicz (1985); Kermani
(1976); Koning & Dijksen (1971 & 1974); Koning & Koning-Raat (1972 & 1973); Koning &
Walmsley (1975 & 1976); Roberts (1984a); Savage (1968).
Criteria for inclusion: 1b, 3a.
Source: Sind Wildlife Management Board and Zoological Survey Department.
Wetland name: Haleji Lake
Country: Pakistan
Coordinates: 28 °48'N, 67°47'E;
Location: 15 km WNW of Thatta, 75 km east of Karachi, Thatta District, Sind Province.
Area: 1,704 ha.
Altitude: 60m.
Biogeographical Province: 4.15.7.
Wetland type: 16 & 17.
Description of site: A perennial freshwater lake with associated marshes and adjacent
brackish seepage lagoons, set in a stony desert of limestone and sandstone bedrock. The lake
was originally a saline lagoon formed by seasonal rainwater collecting in a shallow
depression. However, in the late 1930s, the lagoon was converted into a water storage
reservoir to provide an additional water supply for Karachi. The salt water was drained out,
embankments (bunds) were constructed around the lake, and the Jam branch canal carrying
water from Kinjhar Lake was diverted into it. This canal remains the principal source of
water. The lake is drained by a link canal at the southwest corner. The maximum depth is
5-6m, and the water level fluctuates by about 1.0-1.5m; the salinity is 0.1-0.2 p.p.t., and the
pH value varies from 6.5-8.0. The bunds surrounding the lake carry a road lined with trees.
Outside the bunds, there is a series of brackish seepage lagoons, originally the borrowpits
from which earth was removed to construct the bunds. The lagoons are fed by the monsoon

rains, water discharged into them from the main lake through the by-pass regulator, and
perhaps seepage through the bunds. To the west of the lake, the land rises by about 12m and
is capped with limestone. To the north, the land is more fertile, but elsewhere water-logging
and saline soils preclude agriculture. A short distance to the northeast in the direction of
Hadero Lake, there is a smaller lake, Chateji Dhand, which normally only floods after
exceptionally heavy monsoon rains, but can also be filled from Haleji Lake via the by-pass
regulator. When fully flooded, the lake is about 3 km long and 1.6 km wide.
Climatic conditions: Dry subtropical monsoonal climate with very hot summers and cool
winters. The average annual rainfall is 178 mm, most of this falling during the summer
monsoon. Temperatures range from an average minimum of 2°C in January to a maximum of
49°C in June. The prevailing winds are NE in winter and WSW from May until September.
Principal vegetation: The lake supports abundant aquatic vegetation including extensive
beds of Phragmites karka, Typha angustata, Ipomoea aquatica, Cyperus sp,Scirpus littoralis
and Polygonum barbatum, and patches of Nymphaea lotus and Eichhornia crassipes.
Submerged aquatic vegetation includes Potamogeton pectinatus, P. perfoliatus, P. lucens,
Vallisneria spiralis, Hydrilla verticillata, Najas minor, Lemna minor, Ceratophyllum
demersum and Myriophyllum spicatum. Juncus maritimus grows around the brackish seepage
lagoons. Ornamental trees such as Acacia nilotica, Ficus sp and Casuarina sp have been
planted on the bunds around the lake. The natural vegetation of surrounding areas includes
Acacia senegal, Tamarix dioica, Commiphora mukul, Prosopis cineraria, Euphorbia
caducifolia, Eleusine compressa, Pennisetum sp, Salvadora oleoides and species of
Cymbopogon, Calotropis, Aihagi, Zizyphus, Salix, Sagittaria and Salsola.
Land tenure: The lake and surrounding areas are state owned (Provincial Government of
Sind).
Conservation measures taken: Haleji Lake and the nearby Chateji Dhand were first
protected as a Game Sanctuary in October 1971 under Section 15/1 of the West Pakistan
Wildlife Protection Ordinance (1959). The area was declared a Wildlife Sanctuary (1,704 ha)
in March 1977 under Section 14 of the Sind Wildlife Protection Ordinance (1972). This
Ordinance prohibits anyone residing in the area, cultivating the land, damaging the
vegetation, or hunting, shooting or trapping wild animals within the Sanctuary. The
Sanctuary was initially surrounded by a buffer zone one mile (1.6 km) wide, but this was
increased to three miles (4.8 km) in 1975. Haleji Lake Wildlife Sanctuary (1,704 ha) was
listed as a Wetland of International Importance under the Ramsar Convention in July 1976.
The Sanctuary is managed by the Sind Wildlife Management Board in agreement with the
Karachi Development Authority, and according to a management plan prepared by P.J.
Conder in 1976-77. The extensive beds of Phragmites have been mown annually by boat
since 1977, except near the tail regulator where there is a large roost of Night Herons
Nycticorax nycticorax.
Land use: A limited amount of fishing is permitted in the Sanctuary; the Karachi
Development Authority leases angling rights to a contractor who issues permits to anglers
locally. The lake is used as a water supply for Karachi for a period of about 15 days in the
year, usually in April, when the canal from Kinjhar Lake which normally supplies Karachi is
being cleaned out. There are several small villages and nomadic settlements within the buffer
zone, and some cultivation and livestock grazing.
Possible changes in land use: The Karachi Development Authority is proposing to build
another reservoir alongside Haleji.

Disturbances and threats: There have been some incidences of unauthorized access, illegal
fishing, hunting and cutting of trees at Haleji Lake, and there is a considerable amount of
disturbance from nomadic settlements and some illegal hunting at Chateji Dhand. Increased
siltation and eutrophication may cause problems in the future. A recently constructed
drainage canal along the eastern and southern shores of the lake has reduced the surface area
of seepage water considerably. This loss of seepage lakes is probably responsible for the
decline in numbers of surface-feeding ducks in recent years.
Economic and social values: Haleji Lake is an important source of water for Karachi; it is
used in flood control, and is a very popular area for outdoor recreation such as angling and
bird-watching. Situated only a short distance from Karachi, the Wildlife Sanctuary provides
excellent opportunities for conservation education and scientific research.
Fauna: Haleji Lake and the surrounding seepage lagoons are an extremely important staging
and wintering area for a wide variety of waterfowl, particularly Anatidae and Fulica atra,
and a breeding area for herons and egrets, Nettapus coromandelianus (up to 55), Atlas
poecilorhyncha (up to 60), Porphyrio porphyrio (up to 1,470), and Hydrophasianus
chirurgus (up to 850). Many thousands of Nycticorax nycticorax roost in the marshes. During
the 1970s, the Sanctuary regularly held between 60,000 and 100,000 ducks and coots in
mid-winter. Over 53,000 waterfowl were present in early January 1987, and over 103,000 in
late January 1988.
Maximum counts of wintering birds have included the following:
1,160 Tachybaptus ruficollis
200 Pelecanus onocrotalus
102 P.crispus
2020 Phalacrocorax carbo
350 P. fuscicollis
1,740 P. niger
160 Ardeola grayii
525 Egretta garzetta
170 E. intermedia
50 E. alba
105 Ardea cinerea
36 A. purpurea
34 Plegadis falcinellus
52 Platalea leucorodia
200 Phoenicopterus ruber
42 Tadorna tadorna
12,800 Anas penelope
2,700 A. strepera
6,000 A. crecca
1,230 A. platyrhynchos
1,300 A. poecilorhyncha
6,800 A. acuta
300 A. querquedula
7,900 A. clypeata
31 Netta rufina
9,300 Aythya ferina

85 A. nyroca
9,000 A. fuligula
76,600 Fulica atra
180 Himantopus himantopus
60 Recurvirostra avosetta
50 Larus ichthyaetus
650 L. ridibundus
2,000 Chlidonias hybrida
80 Hydroprogne caspia
About 25 species of shorebirds have been recorded on passage and in winter, the commoner
species including Glareola pratincola, G. lactea, Vanellus indicus, Charadrius dubius, C.
alexandrinus, Limosa /imosa (up to 1,200), Numenius arquata, Tringa erythropus, T.
totanus, T. stagnatilis, T. nebularia, T. ochropus, T. glareola, Actitis hypoleucos, Gallinago
gallinago, Calidris minuta, C. temminckii and Philomachus pugnax. Other waterfowl which
have been recorded in the Sanctuary include Podiceps cristatus, P. nigricollis, Anhinga
melanogaster, Ixobrychus sinensis, I. cinnamomeus, I. flavicollis, Dendrocygna javanica and
Rostratula benghalensis. The Sanctuary is particularly rich in birds of prey. The commonest
species are Pandion haliaetus and Circus aeruginosus, but at least 20 other species have
been recorded including Haliastur indicus, Haliaeetus leucoryphus, H. albicilla, Circus
macrourus, Aquila clanga, A. heliaca, A. rapax, Falco chicquera and F. peregrinus. H.
leucoryphus has a regular nest site near the lake. Mammals known to occur in the Sanctuary
include Herpestes spp, Canis aureus, Sus scrofa cristatus and Lepus nigricollis. The lake
supports a small population of the Marsh Crocodile or Mugger Crocodylus palustris, and the
Black Cobra Naja tripudians and Indian Monitor Varanus bengalensis also occur. The fish
fauna includes Notopterus notopterus, N. chitala, Gadusia chapra, Labeo gonius, L. rohita,
L. fimbriata, Catla catla, Europhiichthys vacha, Mystus gulio, M. tengara, M. aor, M.
vittatus, Channa marulius, C. striatus, C. punctatus, Nandus nandus, Puntius (Barbus)
sarana, P. ticto, P. stigma, Badis badis, Glossogobius spp, Crossocheilus latius, C. mrigala,
Ambassis nama, A. ranga, Rasbora rasbora, R. daniconius, Xenentodon cancila and
Mastacembelus armatus. Tilapia mossambica, Cyprinus carpio and Ctenopharyngodon
idellus have been introduced.
Special floral values: None known.
Research and facilities: An impressive information centre with restaurant and observation
tower has been established by the Sind Wildlife Management Board, and this was
inaugurated in February 1982. Mid-winter waterfowl counts have been made regularly since
1971 by the Sind Wildlife Management Board and Zoological Survey Department, and a
limnological survey has been carried out by Karachi University. A three-week training
course in wetland management was held in the Sanctuary in November 1978, with eight
trainees. A project to study the Indian Monitor Varanus bengalensis has recently been
initiated by the Zoological Survey Department in collaboration with the U.S. Fish and
Wildlife Service.
References: Ahmad (1987); Anon (1982 & 1984); Baqai et a/. (1974); Carp (1980); Conder
(1977c); IUCN (1987 & in prep); Karpowicz (1985); Kermani (1976); Khan & Haleem
(1986); Koning & Dijksen (1971 & 1974); Koning & Koning-Raat (1975 & 1976); Koning &
Walmsley (1972 & 1973); Roberts (1984a & 1984b); Roberts et a/. (1986); Savage (1968).
Criteria for inclusion: la, le, 2a, 2b, 3a.

Source: Sind Wildlife Management Board and Zoological Survey Department.
Wetland name: Hub (Hab) Dam
Country: Pakistan
Coordinates: 25°15'N, 67°07'E;
Location:on the Hub (Hab) River, 40 km north of Karachi, on the border between
Baluchistan and Sind Provinces.
Area: 27,219 ha.
Altitude: 1 50m.
Biogeographical Province: 4.15.7.
Wetland type: 17.
Description of site: A large water storage reservoir constructed in 1981 on the Hub River, on
the arid plains north of Karachi. The Hub River rises in the Kirthar Range of eastern
Baluchistan, and enters the Arabian Sea just west of Karachi. The water level in the reservoir
fluctuates widely according to rainfall in the water catchment area; the maximum depth is
46m and the average drawdown 19m.
Climatic conditions: Arid subtropical climate, with very hot summers, mild winters, and an
average annual rainfall of less than 200 mm.
Principal vegetation: There is reported to be an extensive growth of aquatic vegetation, but
no details are available. The natural vegetation of the surrounding areas is open forest
dominated by Olea ferruginea and Acacia senegal, in association with Tamarix aphylla,
Prosopis cineraria, Acacia jacquemontii, Zizyphus nummularia, Euphorbia caducifolia,
Cymbopogon jwarancusa, C. schoenanthus, Lasiurus hirsutus and Eleusine compressa.
Land tenure: The reservoir is state owned; adjacent areas are privately owned communal
lands.
Conservation measures taken: The reservoir is protected within the Hub Dam Wildlife
Sanctuary (27,219 ha), established in 1972.
Conservation measures proposed: There are plans to intensify the management of the
sanctuary and to develop the area as a resort for outdoor recreation. Reafforestation should be
carried out in the water catchment area to reduce erosion and sustain stream flow throughout
the year.
Land use: Fishing; the reservoir supplies drinking water to Karachi City and water for
irrigating agricultural land in Lasbella District, Baluchistan.
Disturbances and threats: Fishing activities cause some disturbance to waterfowl
populations. The dam has had a detrimental effect on the ecology of the estuarine system
downstream.
Economic and social values: Water supply for irrigation and domestic use. Hub Dam has
the highest fishery potential of the smaller reservoirs in Pakistan.
Fauna: An important staging and wintering area for grebes, pelicans, ducks, cranes and
coots. Some 48,500 waterfowl were present in January 1987, and over 53,500 in January
1988. The totals included up to 2,870 Tachybaptus ruficollis and:
100 Podiceps cristatus
425 P. nigricollis
4 Pelecanus crispus
2,200 P. onocrotalus (in 1988)

50 Phalacrocorax carbo
145 P. niger
150 Egretta garzetta
2,400 Anas penelope
480 A. strepera
790 A. crecca
1,570 A. platyrhynchos
2,150 A. acuta
1,200 A. clypeata
830 Netta rufina
9,300 Aythya ferina
5,800 A. fuligula
32,000 Fulica atra
360 Larus ridibundus
50 Sterna albifrons
Over 400 Common Cranes Grus grus were observed at the dam in March 1984. The Marsh
Crocodile or Mugger Crocodylus palustris occurs in the Hub River near Diwana. The
reservoir has been stocked with a variety of exotic fishes such as Labeo rohita, Cyprinus
carpio and Tilapia mossambica.
Special floral values: None known.
Research and facilities: Some mid-winter waterfowl counts have been carried out in recent
years.
References: Groombridge (1982); Karpowicz (1985); Naik (1986); Roberts (1984b).
Criteria for inclusion: 3a.
Source: Baluchistan Forestry and Wildlife Department and Zoological Survey Department.
Wetland name: Siranda Lake
Country: Pakistan
Coordinates: 25 °31'N, 66°37'E;
Location: near the KaracM to Uthal road, 90 km NNW of Karachi, Lasbella District,
Baluchistan Province.
Area: 2,700 ha.
Altitude: 15m.
Biogeographical Province: 4.15.7.
Wetland type: 16.
Description of site: A shallow brackish lagoon near the coast northwest of Karachi,
separated from Sonmiani Bay to the west by a series of sand dunes. The lagoon is fed by
local run-off and possibly seepage of seawater through the dunes. Water levels fluctuate
widely and in some years the lagoon dries out completely (e.g. in 1986, 1987 and 1988).
Climatic conditions: Arid subtropical climate with very hot summers, mild winters, and an
average annual rainfall of less than 150 mm.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Land use: No information.

Disturbances and threats: The diversion of streams in the water catchment area and low
rainfall in 1983, 1984 and 1985 have resulted in the lagoon drying out completely in recent
years.
Economic and social values: No information.
Fauna: An important wintering area for flamingos, ducks and coots. Some 1,860
Phoenicopterus ruber, several hundred Tadorna tadorna and over 20,000 other ducks and
Fulica atra were present in February 1985, but in 1986, 1987 and 1988, the lake was dry and
devoid of birds.
Special floral values: None known.
Research and facilities: Some mid-winter waterfowl counts have been carried out in recent
years.
References: Ahmad (1986).
Criteria for inclusion: lb. 3a.
Source: Zoological Survey Department.
Wetland name: Miani Hor
Country: Pakistan
Coordinates: 25 °24'-25 °38'N, 66°06'-66°35'E;
Location: on the coast of the Arabian Sea, 100 km northwest of Karachi, Baluchistan.
Area: c.60,000 ha.
Altitude: Sea level.
Biogeographical Province: 4.15.7.
Wetland type: 01, 02, 03, 05, 06 & 07.
Description of site: A large, shallow sea bay and estuarine system with several low-lying
islands and extensive mangrove swamps and intertidal mudflats, separated from the adjacent
Sonmiani Bay by a broad peninsula of sand dunes. The Hor receives fresh water input from a
number of seasonal streams rising in the hills of eastern Baluchistan to the north, and empties
into Sonmiani Bay through a broad channel at its eastern end.
Climatic conditions: Arid subtropical climate with very hot summers, mild winters, and an
average annual rainfall of less than 150 mm.
Principal vegetation: Mangrove swamps with Rhizophora stylosa. The Hor is surrounded by
sand dune desert.
Land tenure: No information.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Thought to be an important staging and wintering area for migratory shorebirds and
flamingos, but little information is available. Over 3,100 waterfowl were observed in one
small part of the Hor in January 1975, including:
6 Pelecanus crispus
20 Egretta gularis
330 Phoenicopterus ruber
80 Haematopus ostralegus
90 Pluvialis squatarola

140 Charadrius alexandrinus
460 C. mongolus
400 Limosa limosa
70 Numenius arquata
350 Tringa totanus
230 Xenus cinereus
40 Calidris tenuirostris
800 C. alpina
40 Gelochelidon nilotica
The Hor is likely to be even more important for shorebirds during the migration seasons.
Special floral values: No information.
Research and facilities: A poorly known area; a mid-winter waterfowl census was carried
out in January 1975, but no other information is available.
References: Karpowicz (1985); Koning & Koning-Raat (1975).
Criteria for inclusion: lb. 3b.
Source: See references.
Wetland name: Hawkes Bay/Sandspit Beaches and adjacent Creeks
Country: Pakistan
Coordinates: 24°47'-24°52'N, 66°50'-66°59'E;
Location: on the coast southwest of Karachi City, Sind Province.
Area: 20 km of beach; c.2,000 ha of tidal creeks.
Altitude: Sea level.
Biogeographical Province: 4.15.7.
Wetland type: 04, 05, 06 & 07.
Description of site: A gently sloping sand beach with open sandy offshore approaches
stretching for about 20 km along the Arabian Sea coast west from Manora Point at the mouth
of Karachi Harbour, and a complex of creeks and shallow tidal lagoons with extensive
intertidal mudfats and some mangrove swamp behind the beach. The eastern part of the
beach (Sandspit) is all sand; the western part (Hawkes Bay) has some rocky areas. The beach
platform is high enough to stay above the high tide mark at all times of the year except
during the monsoon when it can be inundated by high tides.
Climatic conditions: Arid subtropical climate with temperatures remaining high throughout
the year. The average annual rainfall is 125 mm, and the mean annual temperature 32 °C.
Principal vegetation: Little vegetation on the beaches other than some Ipomoea pescaprae
and a few clumps of grasses; the mangrove swamps are dominated by Avicennia marina.
Land tenure: State owned.
Conservation measures taken: The site has been declared a Wildlife Sanctuary for marine
turtles. A marine turtle conservation project has been in operation since 1980. Turtle eggs are
collected and protected in artificial nests until they hatch. The hatchlings are then released
directly into the sea. Feral dogs are controlled to reduce predation levels.
Land use: Beach recreation and fishing. There are many holiday houses along the beach, and
areas of urban development along the northern and eastern shores of the creek system.
Disturbances and threats: The principal threats to the marine turtles are disturbance from
recreational activities and predation by humans and feral dogs. Turtles and their hatchlings

frequently lose direction and orient themselves towards the bright lights of Karachi City to
the northeast. Settlements are springing up along the beach, and the levels of disturbance and
pollution are constantly increasing. The mangroves have been severely denuded as a result of
grazing by camels and cutting for fodder, and there is a considerable amount of domestic and
industrial pollution in the creek system.
Economic and social values: The beaches are close to Karachi City; the area is one of the
prime recreational sites for the citizens of Karachi and provides excellent opportunities for
conservation education focusing on the marine turtles.
Fauna: The beach is a very important nesting site for the Green Sea Turtle Chelonia mydas
and Olive Ridley Lepidochelys olivaçea; Kabraji and Firdous (1984) estimated that some
6,000 C. mydas and 200 L. olivacea came to the beach to nest each year during the period
1981-83. The site is of international importance for C. mydas both in regional and in global
terms.
The creek system is one of the most important areas for wintering, passage and summering
shorebirds in Pakistan, and also supports significant numbers of cormorants, flamingos,
ducks, gulls and terns. Thirty two-species of shorebirds have been recorded, including
Dromas ardeola. The commonest species are Charadrius alexandrinus, C. mongolus,
Calidris alba, C. minuta and C. alpina. Migratory shorebirds begin to arrive in large numbers
in August and most leave by the end of April, but significant numbers of non-breeding
Haematopus ostralegus, Charadrius mongolus and C. alba remain in the area throughout the
summer. Over 52,000 waterfowl were recorded in mid-January 1975, including at least 5,000
Charadrius alexandrinus and C. mongolus and:
800 Phalacrocorax carbo
180 Egretta gularis
510 Phoenicopterus ruber
280 Tadorna tadorna
250 Anas penelope
450 A. crecca
290 A. clypeata
1,650 A. acuta
290 Himantopus himantopus
60 Pluvialis squatarola
910 Limosa lapponica
50 Numenius arquata
500 Tringa totanus
500 Xenus cinereus
2,000 Calidris minuta
20,000 C. alpina
10,000 unidentified small shorebirds
7,880 Larus ridibundus
140 L. argentatus
100 Gelochelidon nilotica
No comparable censuses have been carried out since 1975, but partial surveys in January
1987 and January 1988 recorded 2,100 and 1,700 waterfowl, respectively. These included:
up to 120 Ardeola grayii
85 Egretta garzetta

39 E. gularis
55 Ardea cinerea
120 Anas acuta
285 Himantopus himantopus
245 Recurvirostra avosetta
27 Vanellus leucurus
250 Charadrius spp
135 Tringa totanus
170 Calidris alba
210 C. alpina
1,165 Larus ridibundus
15 Hydroprogne caspia
150 Sterna albifrons
Special floral values: No information.
Research and facilities: A marine turtle research and conservation project was initiated by
WWF-Pakistan and WWF International in 1980, and is being run by Sind Wildlife
Management Board. One of the main aims of the project has been to protect turtle eggs from
depredation; this has been achieved by collecting eggs from the wild, hatching them in
enclosures, and then releasing the hatchlings into the sea. The project also includes a
programme of conservation education. The Zoological Survey Department is carrying out a
research project on the shorebirds of the Karachi Coast.
References: Carp (1980); Kabraji & Firdous (1984); Koning & Koning-Raat (1975).
Criteria for inclusion: 1b, 2a, 2c, 3a.
Source: Zoological Survey Department, Sind Wildlife Management Board and
WWF-Pakistan.
Wetland name: Clifton Beach
Country: Pakistan
Coordinates: 24°47'N, 67°05'E;
Location: on the coast south of Karachi City, Sind Province.
Area: c.8 km of beach.
Altitude: Sea level.
Biogeographical Province: 4.15.7.
Wetland type: 05.
Description of site: A long sandy beach with adjacent tidal mudflats, backed by sand dunes,
on the southern edge of Karachi City. The sand dunes have practically no vegetation on their
seaward slope.
Climatic conditions: Arid subtropical climate with an annual rainfall of 50-125 mm and a
mean annual temperature of 25.8°C.
Principal vegetation: There is almost no vegetation on the shoreline.
Land tenure: State owned.
Conservation measures taken: None.
Land use: Recreation along the sea shore.

Disturbances and threats: Recreational activities cause considerable disturbance to the
shorebirds. Parts of the mudflats have been lost as a result of dyke construction, and other
areas are likely to be destroyed as recreational facilities are expanded.
Economic and social values: The beach is one of the most popular recreation areas for the
citizens of Karachi.
Fauna: An important staging and wintering area for shorebirds and Phoenicopterus ruber.
150 P. ruber and over 13,000 shorebirds were present in mid-January 1987, the latter
including:
375 Charadrius alexandrinus
270 C. mongolus
2,500 Calidris alba
5,000 C. minuta
4,000 C. alpina
In January 1988, over 20,500 shorebirds were counted. These included:
335 Haematopus ostralegus
540 Pluvialis squatarola
5,300 Charadrius spp
285 Tringa totanus
30 T. nebularia
4,700 Calidris alba
3,800 C. minuta
5,600 C. alpina
Special floral values: None known.
Research and facilities: The Zoological Survey Department is carrying out a project on the
shorebirds of the Karachi coast.
References: Hasnain & Perveen (1988).
Criteria for inclusion: 1b, 3a.
Source: Zoological Survey Department.
Wetland name: Korangi and Gharo Creeks
Country: Pakistan
Coordinates: 24°47'N, 67°1l'E;
Location: 20-30 km southeast of Karachi, at the northern extremity of the Indus Delta, Sind
Province.
Area: Korangi Creek, 48,386 ha; Gharo Creek, 64,370 ha.
Altitude: Sea level.
Biogeographical Province: 4.15.7.
Wetland type: 02, 06 & 07.
Description of site: A complex of large tidal creeks with extensive mangrove swamps and
intertidal mudflats, near the southeastern outskirts of Karachi. The creek system originally
developed as part of the Indus Delta, but is no longer hydrologically connected to the delta
proper. The tidal range is about 2m; at high tide, the maximum depth of water is 3m; at low
tide, large expanses of greyish mud are exposed. Salinities range from 30-39 p.p.t., and the
pH values from 7.7-7.8.

Climatic conditions: Arid subtropical climate with an average annual rainfall of 204 mm, an
average relative humidity of 76%, a mean annual air temperature of 28.8°C, and a mean
surface water temperature of 21.8°C.
Principal vegetation: Extensive mangrove forests of Avicennia marina, the only species of
mangrove present in the area. Species of Enteromorpha and Ulva are the dominant
sea-weeds.
Land tenure: The creeks are state owned and under the administration of the Mohammad
Bin Qasim Port Authority; surrounding areas are privately owned.
Conservation measures taken: An area of 80,743 ha, including 48,286 ha of mangroves,
has been declared a Protected Forest (the Korangi Protected Forest), and is managed by the
Sind Forest Department. The Sind Fisheries Ordinance of 1980 imposed a ban on shrimp
fishing during June and July to help conserve the rapidly diminishing shrimp stocks.
Conservation measures proposed: A project for the management of the Korangi-Gharo
Creek ecosystem and the coastal ecosystems of the Indus Delta has been elaborated in
collaboration with IUCN/UNEP, and is currently being considered by the Government of
Pakistan. The main objective of the project is to check and reverse the problems of
over-exploitation and pollution in order to maximize the long-term economic benefits of
sound environmental management. A management plan for the mangrove forests has been
prepared by the Sind Forest Department, but has yet to be implemented.
Land use: Grazing by domestic livestock (cows, buffaloes and camels) in the mangroves, the
cutting of mangrove branches for cattle fodder, and fishing. The creeks provide a supply of
water for nearby industries, and are used as a transportation network. There are several large
industrial developments, many fishing villages and a major port in the area.
Disturbances and threats: The two major threats to the area are pollution and
over-exploitation of the natural resources. There is a considerable amount of pollution from
industries situated near the creek and from Port Qasim and Korangi Fish Harbour. The Malir
and Lyari Rivers which once brought fresh water into the system are now extremely polluted.
The Lyari River, once a seasonal river, is now a perennial sewer carrying 70% of Karachi's
industrial effluents into Korangi Creek. Excessive grazing pressure and the cutting of
mangroves for fodder have already denuded much of the mangrove vegetation. Over-fishing,
especially in the breeding season, is causing a serious threat to the sustainability of the
resource over the long term. The freshwater recharge in the creeks has been disrupted as a
result of flood control measures and diversion of water for irrigation in the water catchment
area, and this may now be threatening the continued survival of the mangrove forest.
Economic and social values: The mangrove ecosystem is of considerable importance as a
breeding and nursery ground for many species of fish and shrimp of economic value. The
fishing industry in the Korangi-Gharo Creek system provides direct economic support for an
estimated 100,000 people living in the area. The mangrove forest also provides some
protection against storms and tidal waves. Situated close to Karachi, the creeks offer
excellent opportunities for scientific research and conservation education.
Fauna: A breeding area for herons and egrets, and an important feeding area for a wide
variety of resident and migratory waterfowl. Species recorded in the area include Pelecanus
onocrotalus, Ardeola grayii, Egretta garzetta, E. gularis, E. intermedia, E. alba, Ardea
cinerea, Phoenicopterus ruber, Haematopus ostralegus, Himantopus himantopus, many
other shorebirds, four species of gulls and several species of terns. About 800 waterfowl of
20 species were recorded in one small part of Korangi Creek in January 1987. In January

1988, waterfowl censuses at Korangi Creek, Rehri Creek and Sibli Creek produced a total of
5,700 waterfowl of 30 species. These included:
190 Ardeola grayii
60 Egretta garzetta
180 E. gularis
30 Haematopus ostralegus
90 Pluvialis squatarola
30 P. dominica
700 Charadrius spp
110 Numenius arquata
1,150 Tringa totanus
26 Xenus cinereus
100 Actitis hypoleucos
650 Calidris minuta
260 C. alpina
60 Larus brunnicephalus
1,300 L. ridibundus
400 Sterna hirundo
50 S. albifrons
The Osprey Pandion haliaetus and Brahminy Kite Haliastur indus are regular visitors to the
area. Reptiles include the sea-snake Enhydrina schistosa. Thirty-eight species of fishes of 22
genera have been recorded in Korangi Creek, and 34 species of 18 genera in Gharo Creek.
The dominant genera are Sardinella, Ilisha, Thryssa, Mugil, Polynemus, Therapon, Lutianus,
Anchoviella, Alectis, Carangoides, Leiognathus, Gerris, Johnius, Platycephalus and
Cynoglossus. Common invertebrates include the crabs Scylla serrata, Heteropanope glabra,
Uca sp, Sesarma lanalum, S. plicatum, Neopisesarma sp; the bivalves Bankia rochi, Tellina
alternata, Mercenaria stimpsoni; and the gastropods Telescopium telescopium, Bulla sp.
Molluscs of economic importance include Plocuna sp and the oysters Ostrea gryphoides, 0.
cuculata and 0. discoides.
Special floral values: No information.
Research and facilities: Several studies have been carried out on the pollution in the Creeks,
and two studies have been made on the state of exploitation of the fisheries resource. The
Zoological Survey Department is currently conducting a detailed study of the mangrove
forest and its vertebrate fauna.
References: Ahmed (1985); Ahmed et al. (1984); Anon (1985); Ansari (1987); Carp (1980);
Huda & Ahmad (undated); Kogi (1985); Roberts et al. (1986); Tirmizi (1985).
Criteria for inclusion: lb. le, 2c, 3b.
Source: Zoological Survey Department.
Wetland name: The Outer Indus Delta
Country: Pakistan
Coordinates: 23°45'-24°45'N, 67°10'-68°15'E;
Location;southeast from the region of Karachi to the Indian border, Sind Province.
Area: c.300,000 ha, including about 200,000 ha of mangroves.
Altitude: Sea level.

Biogeographical Province: 4.15.7.
Wetland type: 02, 03, 05, 06 & 07.
Description of site: A vast complex of tidal river channels and creeks, low-lying sandy
islands, mangrove swamps and intertidal mudflats stretching for over 150 km round the outer
edge of the delta of the Indus River, from near Korangi Creek (site 41) in the northwest to Sir
Creek on the Indian border. In the southeast, the landward edge of the mangrove forest
borders on the vast salt flats at the western edge of the Great Rann of Kutch. The water levels
and salinities in the delta fluctuate widely according to the flow in the Indus.
Climatic conditions: Arid subtropical climate with an average annual rainfall of 204 mm, an
average relative humidity of 76%, a mean air temperature of 28.8°C, a mean mud
temperature of 28.1°C, and a mean surface water temperature of 27.8°C.
Principal vegetation: Extensive mangrove forests consisting of almost mono-specific stands
of Avicennia marina (99.9%). There are some localized patches of Ceriops tagal, particularly
in the Shahbunder area in the southeast. Aegiceras corniculatum formerly occurred in the
delta, but has now been almost exterminated from the Sind coast. Salsola foetida and marram
grass Ammophila sp grow on some of the sandy islands. The dominant sea-weeds are species
of Ulva and Enteromorpha. In the north, the mangroves border on agricultural land, mainly
rice paddies and cotton fields.
Land tenure: The wetlands are state owned; adjacent agricultural land in the north is
privately owned. Most of the mangrove forest is under the control of the Sind Forest
Department; the remainder is under the control of the Sind Board of Revenue and
Mohammad Bin Qasim Port Authority.
Conservation measures taken: Two large portions of the delta have been declared Protected
Forests: the Keti Bundar South Protected Forest (183,616 ha, including 95,141, ha of
mangroves) and the Keti Bundar North Protected Forest (80,487 ha, including 48,286 ha of
mangroves). These are administered by the Sind Forest Department. The Sind Fisheries
Ordinance of 1980 imposed a ban on shrimp fishing during June and July to help conserve
the rapidly diminishing shrimp stocks.
Conservation measures proposed: A project for the management of the mangrove
ecosystem of the Indus Delta has been elaborated in collaboration with IUCN/UNEP, and is
currently being considered by the Government of Pakistan. The main objective of the project
is to check and reverse the problems of over-exploitation and pollution in order to maximize
the long-term economic benefits of sound environmental management. A management plan
for the mangrove forests has been prepared by the Sind Forest Department, but has yet to be
implemented.
Land use: Grazing by domestic livestock (cows, buffaloes and camels) in the mangroves, the
cutting of mangrove branches for cattle fodder, and fishing. There are many small fishing
villages and other settlements in the delta, and agricultural lands to the north.
Disturbances and threats: The major threats to the area are pollution, over-exploitation of
the mangrove and fishery resources, and increasing salinity. The Indus River and its
distributaries carry down an immense load of urban, industrial and agricultural effluents into
the coastal wetlands. Excessive grazing pressure and the large-scale cutting of mangroves for
fodder have already denuded much of the mangrove vegetation in peripheral areas.
Over-fishing, especially in the breeding season, is posing a serious threat to the sustainability
of the resource over the long term. The freshwater recharge in the mangroves has been
disrupted as a result of the construction of barrages on the Indus River and diversion of water

for irrigation. The increasing salinity may now be threatening the continued survival of the
mangrove forest.
Economic and social values: The mangrove ecosystem is of considerable importance as a
breeding and nursery ground for both shrimp and finfish which support a major fishery along
the coast of Sind. The mangrove forest also provides protection against storms and tidal
waves, and under proper management could provide an extremely valuable fodder and timber
resource.
Fauna: The delta is known to be an extremely important area for both resident and migratory
waterfowl of a wide variety of species, but no quantitative data are available. The mangrove
forest provides nesting sites for several species of herons and egrets, the intertidal mudflats
support major concentrations of wintering shorebirds, and the brackish lagoons behind the
mangroves sometimes hold large numbers of ducks and flamingos. Species recorded
regularly in the area include Pelecanus crispus, Phalacrocorax carbo, Egretta gularis, E.
garzetta, E. alba, Ardea cinerea, Platalea leucorodia, Phoenicopterus ruber, Haematopus
ostralegus, Recurvirostra avosetta, Charadrius dubius, C. alexandrinus, C. mongolus,
Limosa limosa, L. lapponica, Numenius phaeopus, N. arquata, Tringa totanus, T. nebularia,
Calidris alba, C, minuta, C. alpina, C. ferruginea, Larus brunnicephalus, L. ridibundus, L.
argentatus, L. fuscus, Hydroprogne caspia, Gelochelidon nilotica, Sterna hirundo and S.
albifrons.
Three species of cetaceans, the Plumbeous Dolphin Sousa plumbea, Finless Porpoise
Noemeris phocaenoides and Bottle-nosed Dolphin Turciops aduncus, have been reported in
the delta region. Jackals Canis aureus occur on some of the islands and feed on the Sand Rat
Meriones hurrianae. The Saw-scaled Viper Echis carinatus has also managed to survive on
some of the islands. Seven species of sea-snakes have been reported, the commonest being
Enhydra schistosa, Hydrophis cyanninctus and Microphalophus gracius.
Mudskippers Periophthalmus sp are abundant throughout the mangroves. Other species of
fish recorded in the Shah Bundar area include Nematalosa nasus, Anodontosoma chacuada,
Thryssa hamiltonii, T. purava, T. malabarica, Mugil lade, M. subviridis, Liza vaigiensis,
Polynemus plebeius, Pomadasys argyreus, Jhonius belangerii, Parnpus argenteus,
Platycephalus scaber and Euryglossa orientalis. Fishes known to occur elsewhere in the
delta include Culpea chapra, C. tile, C. fimbriata and Synaptura orientalis.
Common invertebrates include crabs of the genus Uca; shrimps of the genera Penaeus,
Metapenaeus; and squids of the genus Sepia. The ghost crabs Ocypoda rotundata, Neptunus
pelagicus are abundant on the sandy islands.
Special floral values: The region contains by far the the most extensive tracts of mangrove
forest in Pakistan, with large areas still in a relatively undisturbed condition.
Research and facilities: No systematic study has been carried out on the flora and fauna of
the delta, and there has been no assessment of the impact of pollution, high salinity or
over-fishing in the area. However, a major programme of research is currently being
developed with a view to the preparation and implementation of a management plan for the
Indus Delta. The Zoological Survey Department has recently initiated a detailed study of the
mangrove forest and its vertebrate fauna in the Shahbunder area.
References: Ahmed (1985); Ahmed et al. (1984); Anon (1985); Ansari (1987); Carp (1980);
Hasnain & Perveen (1988); IUCN Conservation Monitoring Centre (1983); Karpowicz
(1985); Kogi (1985); Roberts (1982); Roberts et al. (1986); Savage (1968); Tirmizi (1985).
Criteria for inclusion: 123.

Source: WWF-Pakistan and Zoological Survey Department.
Wetland name: Bund Khushdil Khan
Country: Pakistan
Coordinates: 30°36'N, 66°45'E;
Location: 50 km NNW of Quetta, Pishin District, Baluchistan Province.
Area: 1,296 ha.
Altitude: 1,460m.
Biogeographical Province: 2.20.8.
Wetland type: 17.
Description of site: A water storage reservoir with fringing reed-beds and several small
islands, in an inland drainage basin in the hills of northern Baluchistan. The resrvoir was
constructed about 50 years ago to provide water for irrigation purposes. It is fed by local
rainfall and seasonal flood waters from the surrounding hills. The average depth of water is
about two to three metres, but in dry years, much of the reservoir dries out and only small
scattered pools remain (e.g. in November 1985).
Climatic conditions: Arid subtropical climate with hot summers, cool winters and a short
rainy season in summer. The average annual rainfall is about 200 mm; temperatures range
from a minimum of -10°C to a maximum of 35°C.
Principal vegetation: Reed-beds with Phragmites karka and Typha angust ala; agricultural
land in surrounding areas.
Land tenure: The reservoir is state owned; surrounding areas are privately owned or
communal land.
Conservation measures taken: The reservoir was declared a Game Reserve (1,296 ha) in
1983.
Conservation measures proposed: It has been proposed that the area be declared a Wildlife
Sanctuary.
Land use; Water supply for irrigation and human consumption and outdoor recreation;
agriculture and livestock grazing in surrounding areas.
Disturbances and threats: The reservoir is silting up and the extent of wetland habitat is
decreasing. There is a considerable amount of illegal waterfowl hunting as well as
disturbance from settlements around the reservoir.
Economic and social values: Water supply for irrigation and domestic use.
Fauna: A breeding area for Anas poecilorhyncha and Porphyrio porphyrio, a very important
staging area for migrating Ciconia nigra, Grus grus, ducks and shorebirds, and an important
wintering area for ducks and Fulica atra. Fifteen A. poecilorhyncha were found with chicks
in July 1987. Tadorna tadorna and Marmaronetta angustirostris have nested, and in w nters
when water levels have been high, over 10,000 ducks and coots have been recorded. Over
4,800 waterfowl were present in mid-January 1987, including:
120 Anas strepera
315 A.crecca
3,200 A. platyrhynchos
990 Aythya ferina
105 Fulica atra
30 Gallinago gallinago.

Special floral values: None known.
Research and facilities: Annual mid-winter waterfowl counts have been carried out in
recent years.
References: Karpowicz (1985); Roberts (1984a & 1984b); Savage (1968).
Criteria for inclusion: lb, 2a, 3b.
Source: Baluchistan Forestry and Wildlife Department and Pakistan Forest Institute.
Wetland name: Zangi Nawar Lake
Country: Pakistan
Coordinates: 29°27'N, 65°47'E;
Location:27 km WSW of Noohki, Chaghai District, Baluchistan Province.
Area: 2,070 ha.
Altitude: 975m.
Biogeographical Province: 2.20.8.
Wetland type: 16.
Description of site: A shallow, brackish, eutrophic lake and associated marshes surrounded
by high, windblown sand dunes, in a desolate region of stony peneplain with low ridges of
sedimentary rocks. The lake is comprised of a chain of lagoons extending for some 12.8 km
along an east-west axis, and is fed by a seasonal stream, the Bohr Lora, rising in the hills to
the northeast. The lagoons are separated by sandy ridges and fringed by low bushes. The
surface area and depth of the lake fluctuate widely according to rainfall. After heavy rains the
lake may cover as much as 2,070 ha; in the summer months much of the lake dries out but
the southern portion, covering an area of about 770 ha, usually remains flooded. However, in
prolonged periods of drought or following the diversion of water supplies in the catchment
area, the lake may dry out completely, as it did in early 1985. The lake remained dry until
early 1987, when rains in the catchment area filled it again. At high water levels, the average
depth is about one meter, deepening to about two metres at the northern end where the Bohr
Lora enters the lake. A pH value of 9.2 and a salinity of 7.28 p.p.t. were recorded in 1984.
Climatic conditions: Arid subtropical climate with very hot summers and cool winters. The
average annual rainfall at Noshki is 76 mm; the mean minimum temperature in January is
3.3°C (absolute minimum -4°C), and the mean maximum in June and July is 39.6°C
(absolute maximum 47°C). There is no monsoonal influence, and most of the rain falls as
showers in winter and spring.
Principal vegetation: The bottom of the lake is covered in green algae with mats of Ruppia
maritima and smaller patches of Potamogeton pectinatus; there are dense clumps of
Phragmites karka and Typha angustata forming numerous small islets in the lagoons, and the
shores are fringed with a deciduous tamarisk Tamarix aphylla. The sand dunes surrounding
the lake support thinly scattered clumps of the xerophytic grass Eleusine compressa, stunted
bushes of Calligonum polygonoides and Oryzopsis sp.
Land tenure: The lake is state owned.
Conservation measures taken: The main lake area (1,060 ha) was declared a Game Reserve
in 1982 by the Government of Baluchistan, and has since been declared a Wildlife Sanctuary.
Unfortunately, there is a shortage of staff and lack of equipment at the Sanctuary, and
protection is reported to be ineffective.

Conservation measures proposed: Plans are being developed to provide a permanent
supply of water for the lake to maintain the wetland habitat. It has been proposed that the site
be listed as a Wetland of International Importance under the Ramsar Convention.
Land use: Illegal hunting; livestock grazing in surrounding areas. Settlements have recently
been established on the western borders of the lake, and the stream feeding the lake is now
being used for domestic consumption and as a water supply for irrigation.
Disturbances and threats: The diversion of water supplies for irrigation in the water
catchment area has diminished water levels in the lake, resulting in an increase in salinity and
loss of wetland habitat. There is a considerable amount of illegal waterfowl hunting, and this
has been particularly harmful at low water levels when the waterfowl have been forced to
concentrate in a small area.
Economic and social values: No information.
Fauna: Zangi Nawar is an important breeding area for a variety of waterfowl, particularly
the rare Marbled Teal Marmaronetta angustirostris, and is the only known breeding locality
for Vanellus leucurus in Pakistan. The population of M. angustirostris was estimated at
250-300 individuals in 1984. The birds disappeared during the drought years of 1985 and
1986, but were found breeding again in July 1987 (90 adults and 40 chicks). Other breeding
species observed during a survey in May 1984 included:
Ixobrychus minutus (over 30)
Tachybaptus ruficollis (over 4,000)
Aythya nyroca (30-40)
Gallinula chloropus (4,500)
Porphyrio porphyrio (20)
Fulica atra (2,000)
and Rostratula benghalensis, Himantopus himantopus, Vanellus leucurus (at least 12 pairs),
Charadrius alexandrinus, Chlidonias hybrida and Gelochelidon nilotica. Over 800
Acrocephalus stentoreus were nesting in the reed-beds. The lake is also very important as a
staging and wintering area for large numbers of migratory waterfowl. Almost 90,000
waterfowl were present in mid-January 1984 including:
2,000 Tachybaptus ruficollis
200 Podiceps nigricollis
2,000 Anas penelope
500 A. strepera
8,500 A. crecca
900 A. platyrhynchos
800 A. acuta
7,400 A. clypeata
300 Marmaronetta angustirostris
400 Aythya ferina
100 A. fuligula
80 Rallus aquaticus
400 Gallinula chioropus
66,000 Fulica atra
40 Tringa glareola
130 Gallinago gallinago

The lake was devoid of birds during the dry years of 1985/86 and 1986/87, but in January
1988, about 1,000 ducks and Fulica atra were again present. According to local reports, the
largest numbers of birds occur during the migration seasons in spring and autumn. Eight
Whooper Swans Cygnus cygnus were recorded in February 1982, the first record of this
species in Pakistan since the 1950s. Other waterfowl recorded in small numbers have
included Platalea leucorodia, Anser anser, Tadorna tadorna and Netta rufina. As many as
50 Marsh Harriers Circus aeruginosus have been observed at one time, and Falco peregrinus
has occurred. Mammals known to occur around the lake include Canis aureus, Jaculus
blandfordi and Pipistrellus kuhli. Reptiles include Varanus caspius, Phryhocephalus
leutteoguttatus, Teratoscincus scincus, Eremias acutirostris and Ersitocophis macmahoni.
Fish have been observed in the lake, but no information is available on the species involved.
Special floral values: None known.
Research and facilities: Several faunal surveys and mid-winter waterfowl censuses have
been conducted in the area, and Roberts (1984c & 1985) carried out detailed avifaunal
surveys in January and May 1984.
References: Anon (1987a & l987b); Christison (1941 & 1942); IUCN (in prep); Karpowicz
(1985); Khan (1984); Meinertzhagen (1920); Minton (1966); Roberts (1984a, 1984b, l984c
& 1985).
Criteria for inclusion: 1b, 2a, 2b, 3a.
Source: Baluchistan Forestry and Wildlife Department and Pakistan Forest Institute.
Wetland name: Akara Dam
Country: Pakistan
Coordinates: 25°25'N, 62°20'E;
Location: 30 km north of Gwadar Port, Baluchistan.
Area: Over 50 ha.
Altitude: 50m.
Biogeographical Province: 2.20.8.
Wetland type: 17.
Description of site: A small water storage reservoir recently created by a long stone and
earth embankment across the wide, shallow bed of the Akara River, a seasonal river rising in
hills to the north.
Climatic conditions: Arid subtropical climate with an average annual rainfall of about 150
mm, a relatively high humidity, and a mean annual temperature of 32°C. There are only
slight diurnal and seasonal changes in temperature.
Principal vegetation: Little aquatic vegetation had developed by January 1987. The natural
vegetation of the surrounding desert is open subtropical thorn scrub, with species such as
Tamarix aphylla, Acacia jacquernontii, Maerua crassifolia, Salvadora oleoides,
Nannorrhops ritchieana, Salsola baryosma, Suaeda fruticosa, Saccharum bengalense,
Pennisetum divisum and Eleusine compressa .
Land tenure: The reservoir is state owned.
Conservation measures taken: None.
Conservation measures proposed: It has been proposed that the reservoir be declared a
Wildlife Sanctuary.
Land use: The reservoir provides a supply of drinking water for the town of Gwadar.

Possible changes in land use: There are plans to construct a second impoundment further
upstream to provide water for irrigation purposes.
Disturbances and threats: There is a considerable amount of hunting in the area.
Economic and social values: Water supply for domestic use.
Fauna: Thought to be an important site for waterfowl, but very little information is available.
Waterfowl present in January 1987 included:
50 Podiceps ruficollis
3 Pelecanus sp
45-50 Phoenicopterus ruber
30 Anser anser
several hundred Fulica atra, and small numbers of Anas platyrhynchos, A. acuta, A. clypeata,
Marmaronetta angustirostris, Aythya fuligula and several species of shorebirds. In January
1988, there were about 400 birds at the reservoir, including 90 Phalacrocorax carbo, 160
ducks of four species, and 70 Fulica atra. As the aquatic vegetation improves, the reservoir is
likely to become much more important for waterfowl, particularly as there are so few other
perennial freshwater bodies in this region of Baluchistan. The Houbara Bustard Chiamydotis
undulata winters on the open plains around the reservoir.
Special floral values: None known.
Research and facilities: The area is very poorly known; waterfowl surveys were carried out
in January 1987 and January 1988, and further surveys are planned.
References: Groombridge (1987a).
Criteria for inclusion: la, 2a, 3b.
Source: Baluchistan Forestry and Wildlife Department, National Council for Conservation
of Wildlife and WWF-Pakistan.
Wetland name: Dasht Kaur
Country: Pakistan
Coordinates: 25°l0'-25°23'N, 61°37'-61°54'E;
Location: on the Iranian border, 60 km west of Gwadar, Baluchistan.
Area: Unknown.
Altitude: 0-5m.
Biogeographical Province: 2.20.8.
Wetland type: 02, 05, 06, 07, 11 & 14.
Description of site: The lower reaches and estuarine system of the Dasht Kaur, a large
seasonal river rising in the hills of southwestern Baluchistan and entering the Arabian Sea a
few km east of the Iranian border. Flooding normally occurs after winter rains; during
summer the river is reduced to a series of pools surrounded by extensive sand and shingle
banks. There are some areas of mangrove swamp and intertidal mudflat in the estuary, and
wide sandy beaches along the adjacent coast.
Climatic conditions: Arid subtropical climate with an average annual rainfall of about 150
mm, a relatively high humidity, and a mean annual temperature of 32°C. There are only
slight diurnal and seasonal changes in temperature.
Principal vegetation: Riverine marshes, mangrove swamps and sand dune vegetation. The
natural vegetation of the surrounding desert is open subtropical thorn scrub, with species
such as Tamarix aphylla, Acacia jacquemontii, Maerua crassifolia, Salvadora oleoides,

Nannorrhops ritchieana, Salsola baryosma, Suaeda fruticosa, Saccharum bengalense,
Pennisetum divisum and Eleusine compressa.
Land tenure: No information.
Conservation measures taken: None. The area is adjacent to the Bahu Kalat Protected
Region (382,430 ha) in Iran. This reserve, which was established in the early 1970s,
encompasses the lower reaches of the Sarbaz River and its estuarine system east to the
Pakistan border.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Thought to be an important site for waterfowl, but very little information is available.
The site is adjacent to and contiguous with the estuarine system of the Sarbaz River in Iran,
and presumably has a similar fauna. The wetlands on the Iranian side of the border are
known to be an important staging and wintering area for a wide variety of waterfowl. Some
73 species have been recorded including ten species of ducks, 34 species of shorebirds and
13 species of gulls and terns. Winter visitors include:
up to 50 Pelecanus crispus
3,500 Phalacrocorax carbo
40 Egretta alba
70 Ardea cinerea
70 Platalea leucorodia
150 Phoenicopterus ruber
and a few Ciconia nigra, a few hundred ducks, several thousand shorebirds, mainly
Haematopus ostralegus, Pluvialis squatarola, Charadrius alexandrinus, C. mongolus,
Limosa lapponica, Numenius arquata, Tringa totanus, T. nebularia, Xenus cinereus and
Calidris alba, and many thousands of gulls and terns, mainly Larus ichthyaetus, L. genei, L.
argentatus, Hydroprogne caspia, Sterna bergii, S. benghalensis and S. sandvicensis. The
mangrove swamps and beaches support breeding populations of Ardeola grayii, Egretta
gularis, Esacus recurvirostris, Vanellus indicus and Sterna saundersi. Dromas ardeola
occurs along the shore and may breed in the sand dunes. Pandion haliaetus and Falco
peregrinus are regular winter visitors to the coast, and the Houbara Bustard Chiamydotis
undulata winters on the adjacent plains. Mammals known to occur in the area include
Gazella dorcas bennetti, Herpestes edwardsi and Funambulus pennanti. The Marsh
Crocodile or Mugger Crocodylus palustris still occurs in the Dasht Kaur River, and in the
Sarbaz River in Iran.
Special floral values: None known.
Research and facilities: The area is very poorly known, and no recent information is
available. Detailed avifaunal surveys were carried out in the adjacent Bahu Kalat Protected
Region in Iran in the 1970s.
References: Groombridge (1982).
Criteria for inclusion: la, 2a, 2b, 3a.
Source: Derek A. Scott.
Wetland name: Pasni Bay
Country: Pakistan

Coordinates: 25°15'N, 63°30'E;
Location:near the town of Pasni, 120 km east of Gwadar, Baluchistan.
Area: 13 km of coastline.
Altitude: Sea level.
Biogeographical Province: 2.20.8.
Wetland type: 04, 05 & 06.
Description of site: The rocky shores, sandy beaches and intertidal mudflats of Pasni Bay
from Ras Jaddi headland north and east for about 13 km. The shoreline is comprised of 1-2
km of rocky foreshore platform at Ras Jaddi, 8 km of sandy beach with shallow bays,
lagoons and channels extending to the vicinity of Pasni, and extensive intertidal mudflats
around the mouth of the Shadi River, north and east of Pasni.
Climatic condition: Arid subtropical climate, with high temperatures and high relative
humidity throughout the year.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: The local people hunt pelicans for food and for rendering into fat
for medicinal purposes, and also collect the eggs of marine turtles for medicinal purposes.
Economic and social values: No information.
Fauna: Thought to be an important staging and wintering area for pelicans and shorebirds.
Waterfowl observed during a brief survey in January 1987 included 24 pelicans, probably
Pelecanus crispus, 100 Phalacrocorax carbo, small numbers of herons and egrets, large
numbers of shorebirds, mainly Haematopus ostralegus, Charadrius alexandrinus, C.
leschenaultii, Limosa lapponica, Numenius arquata, Tringa nebularia, Calidris alpina and
C. alba, and large numbers of gulls, mainly Larus argentatus, and terns Sterna spp. About
1,000 waterfowl were present in late December 1987, including 73 Pelecanus crispus, two
Ciconia nigra, 94 Phoenicopterus ruber, 520 shorebirds and 200 gulls. Local reports indicate
that pelican numbers typically build up to about 100 by February and March, prior to the
spring departure.
Marine turtles nest on a small beach near Ras Jaddi; 20-25 old nests of Chelonia mydas were
located in January 1987.
Special floral values: None known.
Research and facilities: Groombridge carried out a brief survey of the marine turtle nesting
beaches and wintering waterfowl in January 1987, and the Baluchistan Forestry and Wildlife
Department conducted waterfowl counts in late December 1987.
References: Groombridge (1987a).
Criteria for inclusion: lb, 2a, 3b.
Source: Baluchistan Forestry and Wildlife Department and Brian Groombridge.
Wetland name: Astola (Haft Talar) Island
Country: Pakistan
Coordinates: 25°07'N, 63°52'E;
Location: in the northern Arabian Sea, approximately 25 km off the mainland coast, 40 km
ESE of Pasni Harbour, Baluchistan.

Area: c.600 ha.
Altitude: Sea level.
Biogeographical Province: 2.20.8.
Wetland type: 03.
Description of site: A small, uninhabited island, about six km in length, with an isolated
rock a short distance to the south. The island lies about 25 km south of the desert coast of
southern Baluchistan, and is the only significant offshore island along the north coast of the
Arabian Sea. Climatic conditions: Arid subtropical climate, with high temperatures and high
relative humidity throughout the year.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Land use: The island is occasionally used as a temporary base for fishermen.
Disturbances and threats: Visiting fishermen cause some disturbance to breeding sea-birds,
and feral cats, which were released onto the island to control rats, are reported to be a
problem.
Economic and social values: As the only island of any significance off the Baluchistan
coast, Astola is of considerable interest for scientific research.
Fauna: No detailed information is available. The island is reported to support large numbers
of breeding sea-birds, including Larus hemprichii and several species of terns. Marine turtles
are also said to nest on the island; the identity of the species is unknown, but there is a
distinct possibility that it is the Hawksbill Turtle Eretmochelys imbricata, a species hitherto
not known to nest in Pakistan.
Special floral values: No information.
Research and facilities: A very poorly known island, apparently not visited by any
biologists in recent years.
References: Goombridge (1987a & 1987b).
Criteria for inclusion: la, 2b, 2c.
Source: National Council for Conservation of Wildlife and WWF-Pakistan.
OTHER WETLANDS
The wetlands described below have appeared in earlier lists of wetlands of international
importance in Pakistan, but are no longer considered to be of sufficient importance to merit
this designation. In some cases, the wetlands were listed before a detailed assessment of their
importance had been made. In other cases, ecological changes at the wetlands have reduced
the importance of the sites for wildlife.
Wetland name: Kandar Dam
Country: Pakistan
Coordinates: 33°36'N, 7l°29'E;
Location: southeast of Kohat, N.W.F.P.
Area: 251 ha.
Altitude: 255m.
Biogeographical Province: 4.8.4.

Wetland type: 17.
Decription of site: A small water storage reservoir.
Conservation measures taken: Listed as a Wetland of International Importance under the
Ramsar Convention in July 1976.
Conservation values: A staging and wintering area for small numbers of waterfowl. Only 90
waterfowl were present in January 1987, and only two birds (Tringa nebularia) could be
found in January 1988.
References: Anon (1982 & 1984); Carp (1980); IUCN (1987); Karpowicz (1985); Roberts
(l984a).
Reasons for exclusion: A small reservoir of only minor importance for waterfowl.
Wetland name: Kheshki Reservoir
Country: Pakistan
Coordinates: 34°02'N, 72°01'E;
Location: 40 km east of Peshawar, N.W.F.P.
Area: 263 ha.
Altitude: 300m.
Biogeographical Province: 4.8.4.
Wetland type: 17.
Description of site: A small water storage reservoir with some fringing reed-beds on the
Kabul River. There is a boat club on the lakeshore.
Conservation measures taken: Listed as a Wetland of International Importance under the
Ramsar Convention in July 1976.
Conservation values: A staging and wintering area for small numbers of migratory
waterfowl. Counts of waterfowl have never exceeded 500, and only 220 birds were present in
January 1987.
References: Anon (1982, 1984 & 1987a); Carp (1980); IUCN (1987); Karpowicz (1985);
Roberts (1984a).
Reasons for exclusion: A small reservoir of only minor importance for waterfowl. The lake
is polluted with effluents from a nearby paper mill and sugar refinery, and is subjected to
considerable disturbance from human activities in the area.
Wetland name: Kalar Kahar Lake
Country: Pakistan
Coordinates: 32°46'N, 72°42'E;
Location:about 5 km southwest of Chakwal, Punjab.
Area: 220 ha.
Altitude: c.900m.
Biogeographical Province: 4.8.4.
Wetland type: 16.
Decription of site: A small brackish lake in the Salt Range. The lake has been developed by
the Department of Tourism for recreational boating, and carp have been introduced.
Conservation measures taken: Hunting is prohibited at the lake.

Conservation values: A wintering area for waterfowl, particularly Anatidae and Fulica atra.
About 2,000 ducks and coots were recorded in the winters of 1973 and 1974, and 5,000 in the
winters of 1983 and 1984, but less than 150 were present in January 1986, and only 200 in
January 1987. Oxyura leucocephala was recorded in the 1960s.
References: Ahmad (1986); Karpowicz (1985); Koning & Dijksen (1974); Koning &
Walmsley (1973); Savage (1965 & 1968).
Reasons for exclusion: One of several small lakes in the Salt Range, probably never as
important for waterfowl as the nearby Ucchali and Khabbaki Lakes (sites 8 & 10), and now
subjected to a considerable amount of disturbance.
Wetland name: Langh (Lungh) Lake
Country: Pakistan
Coordinates: 27°30'N, 68°05'E;
Location: 15 km southwest of Larkana, Sind.
Area: 19 ha.
Altitude: 50m.
Biogeographical Province: 4.15.7.
Wetland type: 14.
Decription of site: Formerly a small freshwater lake in an ancient arm of the Indus, fed by
surplus water from the surrounding rice paddies. In recent years, water supplies have been
diverted for use elsewhere; the lake has become completely overgrown with Typha and
Tamarix, and is now being drained for agriculture.
Conservation measures taken: The lake was declared a Wildlife Sanctuary (19 ha) in
October 1972, and the Sanctuary was re-notified in 1980.
Conservation values: Formerly an important staging and wintering area for a wide variety
of waterfowl. Over 50,000 Anatidae and Fulica atra were recorded in January 1974, and
over 46,000 in January 1976, but numbers have declined rapidly since then. The only
waterfowl present in January 1987 were 27 herons and egrets and 12 shorebirds. In January
1988, there about 200 birds, mainly cormorants, herons and egrets.
References: Carp (1980); Conder (1977e); IUCN (in prep); Karpowicz (1985); Koning &
Dijksen (1974); Koning & Koning-Raat (1975 & 1976); Koning & Walmsley (1973);
Roberts (1984a & 1984b); Savage (1968).
Reasons for exclusion: The wetland has almost completely disappeared, and is no longer of
any importance for waterfowl.
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INDIA
INTRODUCTION
by James A. Woistencroft, S.A. Hussain and C.K. Varshney
Area: 3,387,593 sq.km.
Population: 685,000,000 (1981 census); c.800,000,000 in 1987.
India is a nation of extraordinary diversity, the second largest in Asia and the seventh largest and
second most populous country on Earth. It is the giant of the Indian subcontinent, which
comprises fully one third of Asia. India supports one seventh of humanity and this population is
continuing to increase at an astonishing rate. The demands of these 800 million people, the vast
majority of whom, being agriculturalists, are concentrated in the same areas as India's principal
wetlands, place incredible pressure on the nation's natural resources; the survival of the sites
described in this inventory depends upon the attitudes and awareness of these people.
The territory of India just spills over the Himalayan mountain wall which forms the northern
boundary of the subcontinent. Apart from this one area, Ladakh, the entire continental nation is
confined by the natural features that delineate the subcontinent as a whole. It thus forms the
majority of the western bulk of the Indomalayan realm, and consists of no less than ten
biogeographical provinces including the archipelagos of the Lakshadweep and Minicoy Islands to
the west and the Andaman and Nicobar Islands to the east of the Indian peninsula. This peninsula,
the Deccan, constitutes the geologically oldest core of the realm, and, together with Sri Lanka, is
the remains of a fragment of Gondwanaland which, some 15 million years ago, collided with the
Asian mainland in the Assam region and began the upfolding of the Himalayas. Some of the more
primitive endemic elements of the Indian fauna probably arrived on the drifting plate but most of
this original fauna has been lost since the collision (MacKinnon & MacKinnon, 1986). Tectonic
upheavals resulting from the collision together with erosion of the Himalayas have dried up the
ancient Tethys Sea in northwest India, creating the Indo-Gangetic plain and providing a route for
species exchange between the Mediterranean and Ethiopian regions and the Indian peninsula.
Species exchange between the peninsula and the Palearctic region to the north was largely
prevented by the rising Himalayan rampart. The southern slope, however, became an important
route by which Indo-Chinese forms spread westwards, whilst to a lesser extent representatives of
the Ethiopian fauna and flora spread eastwards into Assam. Thus many of the dominant species in
the Indian peninsula today are of Indo-Chinese origin (MacKinnon & MacKinnon, 1986).
Stretching for some 3,000 km from 8°N to 35°N, India is subject to a great variety of climatic
conditions. In the extreme south, the annual range of temperature is only 2°C whilst in the Punjab
it is 45°C. However, if the nation has one climatic feature common to all regions it is the seasonal
winds and associated rainfall patterns determined by its position between the vast continental land
mass of Asia to the north and a tropical ocean to the south. Essentially there are two monsoons;
the vast majority of India receives most of its rainfall between June and October (Southwest
Monsoon), but the southeast, parts of the northeast and Kashmir benefit from rainfall outside this
period. The amount of rain is unequally distributed, being excessive (over 4,000 mm) along the
west coast, in Bengal, in the Eastern Himalayas and in Assam, yet inadequate for agriculture
without irrigation over the majority of the Deccan plateau and from Gujarat and Rajasthan
northwards to the Punjab. As a consequence, much of the nation is semi-arid; additionally periods

of drought occur all too frequently and have a drastic effect on a large portion of the country,
particularly where annual rainfall is intermediate, averaging between 500 mm and 1,000 mm.
Linked with this variability is the temporal unreliability of the rains which in many years
commence late and withdraw early causing a pronounced deficiency in soil moisture for the dry
winter season that follows.
The human population, when set against the capacity of the land to nurture it, is already
excessively dense in many areas, and has more than doubled since 1947. The area of forested land
has correspondingly diminished from 30% of the total land area in 1947 to less than 11% in 1987.
The production of food, chiefly rice, wheat, pulses, millets and maize, has been constantly
increased to meet the demands of the expanding population through the intensification of
agriculture, particularly in Punjab, Haryana and western Uttar Pradesh, and through diverse
improvements in irrigation.
The flora of India is made up of approximately 15,000 species. This flora must once have been
significantly richer, but the whole area has suffered from many centuries of human activity
resulting in severe habitat degradation. Less than 1% of India now supports primary forest. Severe
over-grazing has increased the desert areas annually. Protected by religious beliefs, the number of
domestic cows in India increased from 84 million in 1900 to 147 million in 1940, while over the
same period, the area of grazing land decreased by more than 20 million ha. There are now over
200 million cattle, the majority of which are herded into any available forested land on a daily
basis. Browse is provided by mutilating larger trees; animal dung is collected for use on
agricultural land and, all too often, to provide domestic fuel for cooking. This pressure of
over-grazing has destroyed or at least severely degraded the habitat available to wildlife over huge
areas. However, the fact that the great majority of the Indian population is composed of
vegetarians (devout Hindus and Jams) has undoubtedly helped to preserve that part of India's
wildlife heritage that remains today.
The fertile lowlands of India are among the most densely populated areas on Earth with over 200
people per sq.km. The natural vegetation is thus virtually confined to the coastal mangroves and
mountains. Most of India's forests are relatively poor in tree species. Sal Shorea robusta and teak
Tectona grandis dominate in the north and south respectively, while a few relatively small areas
of rich tropical evergreen forest occur in the Assam hills and in the Eastern and Western Ghats.
Forest loss is continuing at a rate of about one million hectares per annum, and already some 150
million hectares of land are considered to be seriously eroded. As a consequence, in the last ten
years the area of land liable to flooding has doubled from 20 million hectares to 40 million
hectares.
Summary of Wetland Situation
The wetlands of India are frequently divided by region into eight basic categories:
1. The tanks and reservoirs of the Deccan plateau together with the lagoons and other
remaining wetlands of the west coast of the peninsula;
2. The vast saline expanses of Rajasthan, Gujarat and the Gulf of Kutch;
3. The freshwater lakes and reservoirs from Gujarat eastwards through Rajasthan and Madhya
Pradesh;
4. The deltaic wetlands and lagoons of India's east coast;
5. The marshes, jheels, terai swamps and chaur lands of the Gangetic Plain;

6. The flood plain of the Brahmaputra and the marshes and swamps in the hills of northeast India
and the Himalayan foothills;
7. The lakes and rivers of the montane (primarily Palearctic) region of Kashmir and Ladakh;
8. The wetlands (primarily mangrove associations) of India's island arcs.
There are relatively few natural wetlands in the Deccan, the southernmost section of the Indian
peninsula. This large, triangular plateau of Cambrian rocks slopes gently northeastwards from the
Western Ghats, which by contrast fall steeply westwards 900 metres down to a narrow coastal
strip. Three principal river systems, the Kaveri, the Godavari and the Krishna, flow eastwards
across this plateau through an arid landscape that scarcely benefits from their passage. Poor
savanna dependent upon the plateau's capricious rains in the shadow of the Western Ghats
contrasts with the tropical luxuriance of the west coast. Rivers flowing down into the Arabian Sea
are short torrents by comparison with those flowing eastwards and have provided sites for
numerous hydro-electric projects (twenty between 1951 and 1966). The damming of these rivers
is known to have caused at least one extinction, that of the grass Hubbardia heptaneuron which
was known only from the spray zone of a single waterfall (Gersoppa) on the Sharavati River. The
waterfall is now bypassed by the waters that once maintained it.
The Kerala coastal plain is abundantly watered by the rivers rising in the Western Ghats. A
discontinuous series of fertile alluvial fans separated by mountain spurs stretches northwards from
Cape Comorin into Maharashtra. The large coastal lagoons of Kerala have suffered from
uncontrolled urban development; mangroves have been felled, agriculture has claimed large areas,
and extensive bunds have been built altering the ecology of these waters drastically. Despite this
long history of exploitation, the lagoons retain an estuarine fauna of some significance. The
Estuarine Crocodile Crocodylus porosus was once numerous on the west coast,
but their numbers declined drastically in the early part of the present century, and the last
recorded occurrence was in the 1920s. Mangrove destruction proceeds almost unhindered through
Karnataka, Goa and Maharashtra, and the mangrove Lumnitzera racemosa in particular is now
virtually extinct on this coast. Indiscriminate exploitation for timber, firewood, charcoal and
tannin, conversion to residential or industrial estates, the extension of harbors and docks, and
increasing pollution from tankers, sewage, industrial effluents and agricultural pesticides have
ruined the mangrove associations of western peninsula India.
The Deccan plateau itself has long been studded with innumerable small water storage reservoirs
or tanks, which have been constructed near virtually every village. Aggregations of these tanks in
some places provide important feeding and nesting areas for a wide variety of water birds. The
western rim of the Deccan becomes lower towards the north, enabling the clouds of the southwest
monsoon to penetrate farther east. Here, in Maharashtra, the increased rainfall supports much
larger irrigation schemes, and the region's broad transverse valleys with rich black volcanic soils
have been intensively developed for agriculture. Several of the irrigation schemes contain large
reservoirs, which are of great importance for migratory as well as resident bird species,
particularly when drought consumes wetlands farther north.
Almost separated from the main peninsula by the Gulf of Khambhat are the peninsulas of
Saurashtra and Kutch in Gujarat. Large coastal wetlands and the vast saline flats of the Rann and
Little Rann are complemented by several important freshwater lakes and reservoirs, which are
totally dependent upon the monsoon rains. This region, along with virtually the whole of
neighbouring Rajasthan and the greater part of Madhya Pradesh, is distinctly arid and the great
number of artificial lakes, many of considerable antiquity, are of critical importance for man and

wildlife alike. Over recent years, a series of severe droughts has completely desiccated many of
these lakes with tragic results.
This central northwestern section of India contains a large number of internationally significant
wetland sites. In years of average or above average rainfall, the wetlands support a bewildering
array of bird species several of which are now very rare outside India itself. Maintained over
hundreds of years for a variety of purposes, these wetlands are a lasting tribute to the enlightened
attitudes to wildlife enshrined within the Hindu philosophical tradition, and demonstrate quite
clearly how wildlife can coexist with mankind even at high population densities and in areas of
intensive agriculture. The countless small lakes and marshes of northern India have until recently
been justly famous for their rich bird life but the most recent information available suggests that
these populations are beginning a serious decline. Local demands on the wetlands for fuel and
fodder exceed their regenerative ability whilst increasing use of fertilizers, herbicides and
pesticides is poisoning the entire system.
The eastern coast of India is, in marked contrast to the west, relatively low-lying with extensive
alluvial flood plains and deltas. The major rivers flow into large deltaic rice-lands where few
remnants of the original landscape remain. There are several coastal lagoons, Chilka Lake and
Pulicat Lake being the two largest. Some excellent areas of mangrove forest remain as in the
Kaveri Delta and Coringa in the Godavari Delta. The mangroves of Bhitarkanika and the
Sundarbans are even richer in wildlife with numerous rare species occurring. Tamil Nadu is justly
famous for the great Vedaranayam Salt Swamp but this state also contains thousands of small
wetlands most of which were created by man, as in the Deccan plateau, to collect rain water for
agricultural and domestic use.
Northwestwards from Calcutta along the southern flank of the Ganges plain, the rainfall steadily
decreases. Many of the major tributaries flowing toward the Ganges have been dammed for
multipurpose power and irrigation developments. Nevertheless some exceedingly important
riverine habitats remain, such as the Chambal, which provides vital refuges for several species of
wildlife including the Gharial Gavialis gangeticus. Large wildlife sanctuaries in Madhya Pradesh
such as the Shivpuri National Park contain relatively small but almost completely undisturbed
wetlands that offer a glimpse of how things must have been only a century ago. Also situated at
the rim of the Ganges plain is Keoladeo Ghana National Park at Bharatpur. This has become one
of the most famous sanctuaries in Asia and the primary wintering site for the western population
of the Siberian White Crane Grus leucogeranus. The marshes at Bharatpur were originally
created as a private hunting preserve, and are typical of many of the wetlands of north India which
once teemed with waterfowl, particularly during the northern winter. The increasing incidence of
drought together with constantly rising demands made upon these wetlands by the local people
now threaten to make these spectacular concentrations of water birds a thing of the past.
The alluvial plain of the Ganges itself stretches for nearly 3,000 km from Calcutta to Amritsar; it
comprises a vast crescentic lowland, some 250 to 300 km wide, between the Deccan peninu1a and
the Himalayas. It is extremely flat, only relieved by low bluffs and shallow gullies between
imperceptibly sloping areas of older interfluvial alluvium. In most senses, the plain is remarkably
homogeneous, with only a basic climatic difference to divide it. Human population is extremely
high throughout. The westernmost part of the Ganges valley has a pronounced seasonal drought
and wide annual range in temperature; this is a wheat producing area extending eastwards as far
as Allahabad. Irrigation is highly developed whereas east of Allahabad there is no need for it
except in a few areas south of the river near Patna. The typical settlement in the Ganges plain is a
village with between 500 and 5,000 inhabitants. In the Oudh region of Uttar Pradesh alone there

are 24,000 such villages. Despite the density of its human population, the region is still
remarkably rich in wildlife and possesses some excellent wetlands. To the north, against the
foothills of the Himalayas, are the remaining marshlands of the terai. Because of the proximity of
the mountains, this region is wetter than most of the Ganges plain. Here the remaining marshes
and swampy forests are extremely important for several mammal species. The wetlands of the
Ganges plain and Himalayan terai together provide a winter refuge for millions of waterfowl, the
states of Uttar Pradesh and Bihar being particularly important in this regard.
The River Ganges itself is easily the most renowned river in India, past and present. Several
major centres of pilgrimage have developed along its banks and millions of people come to bathe
in the river during religious festivals. The river flows for 2,525 km from Gangotri in the
Himalayas to its mouth, Ganga Sugar, in the Bay of Bengal. Fully 43% of the total irrigated land
in India is located in the Ganges basin and utilizes the waters of the Ganges and its four major
tributaries, the Yamuna, Ghagra, Kosi and Gandak, which make up 60% of the Ganges water.
Fifty-two cities with populations of over 50,000 are located along the Ganges, and as a result, the
river is becoming grossly polluted with drastic consequences for man and wildlife alike. In an
effort to bring the problem under control, the Government of India has recently drawn up an
Action Plan for prevention of pollution of the Ganges (Department of Environment 1985).
Eastwards from the Gangetic plain, the lowlands extend into Assam through the duars of
northern West Bengal. The few remaining natural areas in northern West Bengal are an extension
of the terai and chaur lands of the Ganges plain, and are represented in some of the sanctuaries
along the northern fringe of this plain. The remaining swamps and forests of Assam are now
considered to be among the most important wildlife habitats in the nation. The Brahmaputra
Valley, with its high rainfall and numerous tributary rivers, retains relicts of natural ecosystems
once characteristic of much of India, before the large-scale utilization of wetlands by man. It
supports a higher number of threatened species than any other region of India, and retains some of
India's finest wildlife localities. The One-horned Rhinoceros Rhinoceros unicornis had become
confined to this region by the beginning of the twentieth century, and it is here that it may well
become extinct unless radical measures are employed to counter the rapid increase in horn
poaching. It was in these swampy forest mosaics at the base of the Himalayan foothills that the
Pink-headed Duck Rhodonessa caryophyllacea was last recorded in India, in the 1930s. The range
of the White-winged Wood-Duck Cairina scutulata is now similarly contracting; the scattered
islands of residual swamp forest in Upper Assam and Arunachal Pradesh support India's few
remaining pairs of this endangered bird.
To the south of the Brahmaputra, the curving extension of the Himalayan mountains has produced
a deeply incised landscape with narrow river valleys and forested ridges. There are relatively few
areas of permanent cultivation and fewer notable wetlands. An important exception is the
Manipur plateau, particularly the area of Logtak Lake, where the floating swamps of the Keibul
Lamjao provide a last refuge for the Manipur Brow-antlered Deer Cervus eldi eldi. By contrast, in
the foothill zone of the Himalayas themselves, there are several broad valleys, most of which have
now been completely cultivated, although some retain remnants of their former natural wealth.
These areas, together with the sanctuaries of the Brahmaputra valley, are now internationally
important for a number of bird species, notably Ardea imperialis, Leptoptilos dubius, Francolinus
gularis, Perdicula manipurensis, Grus nigricollis, Houbaropsis bengalensis, Saxicola jerdoni,
Pellorneum palustre, Moupinia altirostris, Prinia burnesii and Ploceus megarhynchus.
Farther north and west along the mountain chain, many of the significant rivers have been
dammed, in most instances creating reservoirs with deeply indented margins and pronounced

seasonal fluctuations in water level. Such reservoirs have only rarely provided suitable habitat for
wildlife. Mountain streams in the Himalayan range support many rare and interesting creatures
such as the Relict Himalayan Dragonfly Epiophiebia laidlawi, a rare and poorly known species
with a very restricted range.
In northwestern India, a broad synclinal valley parallel to the folds of the Himalayas contains the
Jhelum river, a tributary of the Indus. This is the only Himalayan river in such a wide valley and
the only one which in its upper course is sufficiently graded to be navigable. The Vale of Kashmir
is an almost level montane valley containing fine alluvial and lacustrine soils; it is covered with a
dense network of rivers and canals. Despite intensive cultivation, a wetland complex of great
value remains. Dal Lake, one of the most famous lakes in the world, now manifests the full range
of ills to which the lakes of India are increasingly succumbing.
East of Kashmir lie the arid uplands of Ladakh. This barren, inhospitable plateau, often previously
referred to as Little Tibet, contains some remarkable wetland areas. The high mountain lakes and
bogs support the only breeding colonies of Bar-headed Geese Anser indicus in India (some 250
pairs) and the few breeding pairs of Black-necked Cranes Grus nigricollis to be found outside the
People's Republic of China.
The island arcs of the Andamans and Nicobars in the Bay of Bengal between India and Burma
have until recently been relatively untouched by the environmental destruction of the mainland.
From the point of view of wetland conservation, the islands are most important for their extensive
mangrove forest, much of which remains relatively undamaged.
Recent estimates of the total area of wetlands in India include the following:
Area under paddy cultivation
Area suitable for fish culture
a) freshwater
b) brackish water
Area of capture fisheries
Mangroves (after Blasco 1977)
Estuaries
Back waters
Man-made impoundments
Rivers including main tributaries
Canals and irrigation channels

40,990,000ha
1,600,000 ha
2,000,000 ha

28,000 km
113,000 km

Total area of wetlands (excluding rivers)

3,600,000ha
2,900,000ha
356,000 ha
3,900,000ha
3,540,000ha
3,000,000 ha

58,286,000ha

Dehadrai (1986), in a review of inland fisheries and aquaculture in India, estimated the total
inland fishery resources at 29,000 km of rivers and canals, about 1.5 million ha of reservoirs,
more than one million ha of tanks and ponds, 1.0 millon ha of bheels, oxbow lakes and derelict
waters, and 0.9 million ha of amenable brackish water and mangrove swamps.
Various estimates have been made of the area of mangrove forest in India. Mathauda (1957),
Waheed Khan (1957) and Sidhu (1963) produced rather similar estimates of 1,402,940 acres
(567,750 ha), 1,548,480 acres (626,650 ha) and 679,976 ha, respectively. However, these
estimates included open water areas and denuded flats. In the mid 1970s, Blasco (1977) estimated
that the total area of mangroves had been reduced to some 356,500 ha, nearly 85% of which was

in West Bengal and the islands in the Bay of Bengal. This figure remains the most widely
accepted, and has been followed by Untawale (1987) in his recent review of the status and
management of the mangrove ecosystem in India. However, a Pre-investment Survey of Forest
Resources in the early 1980s estimated that the area covered by dense tree or shrub formations
was only 96,000 ha (FAO, 1984).
Wetland Research
A national inventory of wetlands, entitled the All-India Wetland Survey, was initiated by the
Government of India as long ago as the late 1960s. A large number of sites have been listed, and
the data have been updated over the years. A Wetland Working Group was established by the
Department of Environment in the early 1980s, with Prof. C.K. Varshney as its Chairman. The
Working Group prepared an enlarged questionnaire which was circulated throughout the country
in 1984 in order to improve the data base (Varshney, 1984). Replies to this questionnaire continue
to come in, and the results have yet to be analysed. Varshney (1987) has, however, given a broad
assessment of wetland areas in the country.
A total of 1,193 wetlands, covering an area of 3,904,543 ha, were recorded in the first survey,
which was coordinated by the Department of Science and Technology. Questionnaires were sent
to 385 districts and 274 returns were received. The data were originally presented in the
Proceedings of the International Conference on the Conservation of Wetlands and Waterfowl at
Heiligenhafen, Federal Republic of Germany, in 1974 (Biswas, 1976). The brief analysis
indicated that of the 1,193 wetlands, 572 were natural wetlands, 542 were man-made and seven
included both natural and man-made habitats (the remainder were unclassified). Some 938
wetlands were freshwater, 134 brackish and 19 coastal. Most of the wetlands were small; over
690 had an area of less than 100 ha, and only five were larger than 100,000 ha. Some 418 of the
wetlands were used for irrigation purposes; fishing was reported at 369 sites, fish culture at 90,
grazing at 161, waste disposal at 30 and reed-gathering at 19. At many sites there was multiple
use of the wetland, e.g. 138 sites were used both for fishing and for irrigation. All but 139 of the
sites were in government ownership. Infestation with Water Hyacinth Eichhornia crassipes,
Duckweed Lemna sp and other aquatic plants was reported to be a problem at many sites.
A considerable amount of information is available on the flora and fauna of Indian wetlands. The
Botanical and Zoological Surveys of India have tended to specialize on the taxonomic aspects of
aquatic plants and animals. Studies on migratory and resident waterfowl have been undertaken by
the Bombay Natural History Society at Keoladeo Ghana, Chilka Lake, Kolleru Lake and Point
Calimere. Under the Man and the Biosphere Programme, the Department of the Environment has
funded a number of studies on various wetlands in the country. Numerous studies on the
limnology and ecology of lakes in the Jehlum Valley, Kashmir, have made by biologists from
Kashmir University. Studies on the fisheries of inland and coastal waters have been carried out by
the Inland Fisheries Research Institute and Institute of Brackishwater Aquaculture in the Ministry
of Agriculture. Ecosystem studies including surveys, planning and management have been
pursued by the School of Environmental Sciences, Jawaharlal Nehru University, New Delhi.
Studies on Kolleru Lake have been carried out by the Institute of Coastal and Offshore Research
(INCOR) at Andhra University, Visakapatnam, and Pulicat Lake has been studied by researchers
from Osmania University, Hyderabad. A considerable amount of research has been carried out on
the mangrove resources of India under the auspices of the UNDP/UNESCO Regional Project on
Mangrove Ecosystems in Asia and the Pacific. A National Mangrove Committee for India,
appointed by the Department of Environment, Government of India, in 1979, recommended a
major programme of research, development and management of the mangrove environment.

Numerous research projects have since been initiated, particularly by the National Institute of
Oceanography in Goa (Untawale, 1985 & 1987). An Institute of Wetland Management and
Ecological Design (IWMED) was established by the Government of West Bengal in late 1985 to
address the need for the conservation of wetlands through research on ecologically viable
development.
Detailed surveys of the wetlands of Gujarat and Rajasthan were carried out in 1982-84, in an
attempt to identify the important wintering sites of Bar-headed Goose Anser indicus, Demoiselle
Crane Ant hropoides virgo and Common Crane Grus grus, following recommendations that all
such areas be protected (Gole, l984b).
Prior to 1987, few serious attempts had been made to census waterfowl populations in India.
Counts had been made on a regular basis at several of the major waterfowl sanctuaries, e.g.
Keoladeo Ghana and Point Calimere, and some regional assessments had been attempted, e.g.
Savage & Abdulali (1970), Koning & Koning-Raat (1975) and Gole (l984b). However, in January
1987, a concerted effort was made to carry out simultaneous waterfowl counts at wetlands
throughout India, as part of a major international waterfowl census in southern Asia organized by
the International Waterfowl Research Bureau. The Indian counts were coordinated by the
Bombay Natural History Society. Some two hundred individuals participated, visiting a total of
172 sites and recording some 500,000 waterfowl of over 130 species. The counts included
approximately 2,000 grebes, 2,700 pelicans, 6,300 cormorants and darters, 17,300 herons and
egrets, 4,100 storks, 4,150 ibises and spoonbills, 8,800 flamingos, 4,800 geese, 320,000 ducks,
21,400 cranes, 43,400 rails and coots, 60,000 shorebirds and 6,600 gulls and terns (van der Ven,
1987). Although these counts must represent only a small proportion of the waterfowl present in
India at the time, they do provide valuable information on distribution and relative abundance of
species, and constitute a basis for assessing the relative importance of sites as wintering habitat
for waterfowl. A second nationwide census was carried out in January 1988, and there are plans
to continue the counts on an annual basis in years to come.
Since 1975, the Government of India has been involved in the conservation and captive-breeding
of crocodilians (Crocodylus palustris, C. porosus and Gavialis gangeticus) on an extensive scale.
Thirteen sanctuaries covering an area of approximately 800,000 ha have been established, and
successful captive-rearing and in some cases breeding are taking place at twenty-three crocodile
centres and twelve zoos scattered throughout the country. By January 1987, at least 609 C.
palustris, 877 C. porosus and 1,439 G. gangeticus had been released in the crocodile sanctuaries.
In 1980, the Indian National Science Academy and the National Institute of Ecology organized an
International Wetlands Conference in New Delhi. The proceedings of the conference have been
published in a two volume book containing 58 papers of which 25 dealt with Indian wetlands
(Gopal et al., 1982). A symposium organized by the Marine Biological Association of India in
Cochin in January 1985 highlighted the problems and prospects of endangered marine animals
and marine parks. Other recent international conferences concerned with wetland issues have
included a conference on geese (Anser spp) in 1981 and a conference on cranes (Gruidae) in
1983.
The nation's inreasing awareness of the problems facing its wetlands is revealed in a recent
publication entitled "Wetlands, Status and Management in India: An overview" (Fernandes,
1987). This report, prepared by the Environmental Services Group of WWF India for the Ministry
of Environment and Forests, gives a succinct account of the great socio-economic values of
wetlands in India and then describes in some detail the many threats which they face. The report
presents Sultanpur Jheel in Haryana as a case study for suggesting possible approaches to wetland

management which take into account the prevailing land-use practices and local resource needs of
the area.
Although a considerable amount of wetland research has been undertaken in India, the great
majority of the information has come from a small number of well-known sites, such as Keoladeo
Ghana, Point Calimere, Chilka Lake and the Sundarbans, or from specific regions, such as
Gujarat and Ladakh. This patchy coverage was reflected in the ICBP Preliminary Review and
Inventory of 1985 (Karpowicz, 1985), and has created problems in the compilation of the present
inventory.
Wetland Area Legislation
The Wildlife (Protection) Act 1972 was enacted to provide special legal protection to wildlife
(threatened species of fauna in particular) on a unified national basis. It contains provisions for
the establishment of national parks and sanctuaries by state governments for the purpose of
protecting, propagating and developing wildlife therein, or its environment, and includes powers
for stringent punishment if these provisions are infringed. However, the state governments have
executive authority over the management of designated areas, hampering the development of an
integrated national system of protected areas. Hunting of all animals and the destruction of flora is
prohibited except in special circumstances, when the state government can approve the granting
of a permit. The complete ban on all cattle grazing and fishing in national parks indicates a higher
level of protection than in wildlife sanctuaries where grazing and fishing may be either "regulated,
controlled or prohibited". The Act has been adopted by all the states and union territories with the
exception of Jammu and Kashmir, which has a separate legislation enforced since 1978.
An Expert Committee, set up by the Indian Board of Wildlife, has recently recommended several
amendments to the Act, such as the inclusion of threatened plant species under its protective
provisions. The Committee has also proposed the creation of Biosphere Reserves at a coordinated
central level.
The protection of forests and wild animals is included in the concurrent list in the Constitution
under the 42nd Amendment, 1976. This empowers Central Government to control their protective
status and also includes forest areas and sanctuaries of national importance under the powers of
acquisition of property (entry 42 on the list). The Forest (Conservation) Act came into force in
October 1980, and attempts to reduce the rate of deforestation. This controls the de-gazetting of
forest lands and their improper use for commercial forestry or non-forest use. The Act supercedes
the Indian Forest Act of 1927 from which the National Forest Policy of 1952 was derived. "Game
Reserves" are established to provide a sustainable yield of wildlife for monetary and recreational
value. No hunting is permitted in the reserves without a licence and even in game reserves there is
a complete ban on the hunting of all species on Schedule 1 of the Act. This includes over 65
species of mammals, 42 birds, and 20 amphibians and reptiles, as well as certain crustaceans and
insects which are unable to withstand hunting pressure.
The hunting of waterfowl in protected areas is now totally illegal, and legislative measures have
been instituted to stop the hunting of waterfowl in other areas. Illegal trapping of waterfowl by
villagers in the states of Uttar Pradesh and Bihar continues but this may be stopped once the
Government has taken more adequate measures to rehabilitate the trappers. The Government of
Bihar has set up a Special Committee to study the problem and report on remedial measures.

There are over two hundred environment related legislations within India; those specially relevant
to wetlands include the Water (Prevention and Control of Pollution) Act 1974, and the Water
(Prevention and Control of Pollution) Cess Act 1978. Individual states have in some cases
developed their own conservation legislation in addition to adopting the national policies. The
level of conservation interest varies greatly between the states, as each state and union territory
authority is responsible for conservation within its area of jurisdiction.
In June 1981, India became a party to the Bonn Convention on the Conservation of Migratory
Species of Wild Animals and has since negotiated a bilateral convention on migratory birds with
the USSR (October 1984). India acceded to the Convention on Wetlands of International
Importance especially as Waterfowl Habitat (the Ramsar Convention) in October 1982, and
designated two sites, Chilka Lake and Keoladeo Ghana, under the Convention at the time of
accession. Several other sites, notably Point Calimere, Khabartal, Khijadia, Harike and Tso
Morari-Tso Kar, have been proposed as Ramsar sites.
Wetland Area Administration
The Indian Board for Wildlife (established in 1952) is the chief advisory body to the Government
on matters concerning wildlife, forests, estuaries, mangroves and general wilderness areas. It is
chaired by the Prime Minister. At state level, the 1972 Wildlife (Protection) Act established State
Wildlife Advisory Boards under statutory provisions.
In 1980, the Government appointed the Tihari Committee to recommend legislative measures and
administrative machinery to ensure environmental protection. As a result of recommendations, an
independent Department of the Environment was created in November 1980, and later a separate
Ministry of Environment and Forests has been formed. This Ministry is responsible for planning,
promotion and coordination of all protected areas and environmental programmes in the country.
The Ministry has created a Wetland Directorate to provide a sharp focus on wetland conservation
in the country. Eight states have now set up their own State Departments of the Environment. At
central level there is a Director, Wildlife Conservation, whilst at state level, the senior official is
the Chief Wildlife Warden (replacing the former Deputy Chief Conservator of Forests). Important
sanctuaries and national parks are generally administered by separate park and sanctuary
superintendents.
In 1982, the Department of the Environment produced a working document entitled "National
Wildlife Action Plan" which envisaged the establishment of a representative network of protected
areas (Government of India, 1982). A number of biosphere reserves have been proposed under the
scheme including Keoladeo Ghana, Gulf of Kutch, Gulf of Mannar, Chilka Lake and Sundarbans.
Organizations involved with Wetlands
a) Governmental Organizations
- Ministry of Environment and Forests
The Department of Environment, Forests and Wildlife attends to all matters concerning nature
and natural resources, and environmental pollution. All major chemical, industrial, hydro-electric,
mining and other projects require clearance from this Department before they can be initiated.
The Central Board for Prevention and Control of Water Pollution, established in 1974, became
part of the Department of Environment in 1982. The Department also administers the Zoological
and Botanical Surveys of India, the Wildlife Institute of India and the Wetland Working Group.

The work of the Department is carried out at state level by its network of State Forest
Departments.
Planning Commission
Chaired by the Prime Minister, this body decides on major policies for economic growth and
allots funds for various schemes. Great emphasis is given to all-round growth with minimal
environmental damage.
Ministry of Irrigation and Power
The Central Irrigation Department and State Irrigation Departments are responsible for
conceiving and implementing multipurpose schemes to harness river water, including the
construction of dams, reservoirs and canal systems, the development of catchment and command
areas, and the storage and release of water for irrigation.
Ministry of Agriculture
The Ministry promotes better crop management, the development of fisheries, and the eradication
of weeds. Its main agencies are the Central and State Fisheries Departments, the Indian Council
for Agricultural Research, the Central Marine Fisheries Research Institute, the Central Inland
Fisheries Research Institute, the Central Institute of Brackishwater Aquaculture, and a network of
Agricultural Universities.
Indian Board for Wildlife
The advisory body to the Government on matters concerning wildlife, forests, estuaries,
mangroves and general wilderness areas.
Forest Research Institute
The Institute includes the Directorate of Wildlife, Environment, Education and Research,
established under the Fifth National Plan.
Ganga Water Authority
Recently established by the Government to contain the pollution of the Ganges and to protect
wetland systems of the Gangetic belt.
Institute of Wetland Management and Ecological Design (IWMED)
Established by the Government of West Bengal in 1985 to carry out research on ecologically
viable development of wetlands.
-

Environmental Monitoring Organisation
National Ecodevelopment Board
National Institute of Oceanography in Goa

b)
-

Non-governmental Organizations
Bombay Natural History Society

The Society, which was established in 1883, has been undertaking wetland studies at several fresh
and estuarine sites for over fifteen years. Field Stations have been established at Keoladeo Ghana
and Point Calimere to study the overall ecology of these areas.
-

WWF-India

WWF India has promoted various campaigns to protect Indian wetlands; it has 600 Nature Clubs
scattered throughout the country, and supports a Data Centre for Natural Resources in Bangalore.
UNDP/UNESCO Regional Project on Mangrove Ecosystems in Asia and the Pacific
The international headquarters of the Project are located in New Delhi. The Indian National
Coordinator is based at the Department of Environment, and the National Project Scientist at the
National Institute of Oceanography.
- French Institute (Pondicherry) The Ecology Department is working on vegetation maps for all
India.
Ecological Society (Pune)
The Society conducts field surveys and ecological enquiries, particularly in Maharashtra.
-

Indian Society of Naturalists (Baroda)

The Society publishes the journal "Environmental Awareness".
.- Wildlife Preservation Society of India (Dehra Dun)
The Society was established in 1958, and publishes the journal "Cheetal".
- Tourism and Wildlife Society of India (Jiipur)
- Assam Valley Wildlife Society
The Society is involved in the captive-breeding of White-winged Wood-Ducks.
Other non-governmental organizations which conduct field surveys and ecological enquiries
include the Madras Naturalists' Society, the Andhra Pradesh Natural History Society and the
Wildlife Association of Ramnad.
c) Universities
There are several Universities in India which undertake research on wetlands and their wildlife.
Notable among these are the following:
- Andhra University, Visakapatnam
The Institute of Coastal and Offshore Research has conducted studies at Kolleru Lake.
- Annamalai University, Tamil Nadu
The Department of Marine Biology has carried out some work on shorebirds at Point Calimere
and Pichavaram Mangroves.
- Bhopal University
The Department of Biosciences is studying the limnological status of wetlands in the Narmada
Basin.
- D.N.R. College, Bhimavaran
The Department of Zoology is studying the impact of cultural fisheries at Kolleru Lake.
- Gauhati University, Assam

The Animal Ecology Laboratory in the Department of Zoology is carrying out a survey on the
wetlands and waterfowl of lower Assam.
- Jawaharlal Nehru University, New Delhi
The School of Environmental Sciences has been involved in the All-India Wetland Survey and
has carried out various studies on wetland ecosystems.
- University of Jodhpur
The Department of Zoology is working on waterbirds in the Jodhpur area.
- University of Kashmir
The Departments of Botany and Zoology have pursued a major programme of research on the
limnology, ecology, fauna and flora of lakes in the Jhelum Valley.
- Osmania University, Hyderabad
The University has carried out some studies at Pulicat Lake.
- University of Rajasthan
- University of Rooskee
- Saurashtra University
The Department of Biosciences has worked on the wetlands of Saurashtra, particularly Khijadia
Sanctuary.
In addition, there are several regional research laboratories and institutes of technology which
carry out wetland related research projects, especially regarding pollution and weed control.

WETLANDS
Site descriptions compiled with the assistance of James A. Wolstencroft. The principal sources of
information were as follows:
1. Reports prepared for this Directory by Prakash Gole of the Ecological Society of India, S.A.
Hussain of the Bombay Natural History Society, Mir Inayat Ullah of the Department of Wildlife
Protection, Jammu & Kashmir, and C.K. Varshney of the School of Environmental Sciences,
Jawaharlal Nehru University.
2. A series of unpublished reports on wetlands in Tamil Nadu by M. Krishnan.
3. Wetland data sheets provided by P.C. Bhattacharjee, F.M. Gauntlett, P.R. Holmes, Jatin
Kalita, Arun Karadkhedkar, K.K. Mohapatra, Taej Mundkur, S. Narendra Prasad, Sanjeeva
Pandey, Al Parr, Pietr, And R. Rahmni, Manideep Raj, R.J. Rao, Frasanta Saikia, K. Sampath,
BY. Seshagiri Rao, M.P.S. Sidhu, Carl D'Silva, Vinay Thakar, JC. Uttangi, D.J. Ugaonker and
P.S. Yadava.
4. The Asian Midwinter Waterfowl Census forms for India 1987, submitted to the International
Waterfowl Research Bureau and Bombay Natural History Society by some 120 individuals
scattered throughout India (summarized in van der Yen, 1987).
5. Miscellaneous unpublished information provided by S. Mohamed Au, Ravi Chellam, Graham
Clarke, Zafar Futehally, Madhav Gadgil, Kaushal Gangakhedkar, G. Gopakumar, Richard
Grimmett, Lavkumar Khacher, M.J.S. MacKenzie, Rajeev Mathew, M.K. Misra, Christopher
Murphy, Y. Nageswara Rao, R.M. Naik, Prunella Palmes, C. Perennou, Rishad Pravez, Craig
Robson, Rajiv Saxena, Derek A. Scott, Anthony Stones, V. Sundararaman, Siraj A. Taher, AG.
Untawale, Cohn E. Wells, John Wilson and James A. Woistencroft.
6. Two important works currently in preparation: a Directory of Indomalayan Protected Areas by
the IUCN Conservation Monitoring Centre, and a report on the National Parks and Wildlife
Sanctuaries of India by Raj Singh.
7. The recent literature.
Wetland name: Pangong Tso
Country: India
Coordinates: 33 °50'N, 78°35'E;
Location:on the Chinese border, 100 km ESE of Leh, Ladakh, Jammu & Kashmir.
Area: 65,000 ha (about one third in India, the rest in the People's Republic of China).
Altitude: 4,218m.
Biogeographical Province: 2.38.12.
Wetland type: 12 & 16.
Description of site: Pangong Tso is a long narrow brackish lake spanning the Indian/Chinese
border, in a high mountain valley in the upper drainage basin of the Indus River, at the east end of
the Karakoram Range. Only the westernmost third of the lake lies in Indian Territory. The lake is
actually a chain of four interconnecting lakes and is probably of very recent origin, having been
formed by natural damming of the valley. Five rivers fed by perennial springs and snow-melt
flow into the Indian portion of the lake; the outlet at the west end flows northwest into the Shyok
River, a tributary of the Indus. There are some brackish to saline marshes near the western end,
with adjacent wet meadows.
Climatic conditions: Arid, high plateau (Tibetan) climate, characterized by marked differences
between sun and shade and night and day temperatures. The average annual rainfall is 76 mm, and
the temperature range, -40°C to +20°C.

Principal vegetation: Brackish to saline marshes and alpine meadows at the west end of the lake.
The lake itself is reported to be devoid of macro-vegetation. Surrounding hillsides support low
thorn scrub and perennial herbs.
Land tenure: The lake and most of the surrounding areas are state owned (Jammu & Kashmir
State).
Conservation measures taken: The entire lake is protected in a Reserve, and all shooting of
wildlife is strictly prohibited.
Conservation measures proposed: The State Government intends to declare an area of 400,000
ha in eastern Ladakh as a High Altitude Cold Desert National Park. The existing Pangong
Reserve would be incorporated within this National Park.
Land use: Local people graze their yaks and horses on the marshes and meadows, and harvest the
grasses for fodder.
Dislurbances and threats: The current level of grazing already exceeds the carrying capacity of
the land, and is resulting in soil erosion. The domestic livestock cause some disturbance to nesting
birds.
Economic and social values: The marshes provide important grazing land for the local people.
The region has considerable potential for scientific research and tourism, although at present
access to the area is restricted. The lake itself has a considerable modifying effect on the local
microclimate.
Fauna: An important breeding area for a variety of waterfowl, including Tadorna ferruginea.
Anser indicus occurs in significant numbers on migration and may breed. The surrounding hills
support a rich assemblage of Himalayan and Tibetan wildlife including the Wild Ass Equus
hemionus.
Special floral values: None known.
Research and facilities: Some research has been carried out on the breeding ecology of Grus
nigricollis.
References: Khacher (1982).
Criteria for inclusion: 1b, 1d, 3b.
Source: Mir Inayat Ullah.
Wetland name: Chushul Marshes
Country: India
Coordinates: 33°35'N, 78°45'E;
Location:east and west of Chushul Village, near the Chinese border 120 km ESE of Leh, Ladakh,
Jammu & Kashmir.
Area: 11,000 ha.
Altitude: 4,385m.
Biogeographical Province: 2.38.12.
Wetland type: 15 & 16.
Description of site: A complex of shallow ponds, marshes and wet meadows in a broad sandy
valley to the east (10,000 ha) and west (1,000 ha) of Chushul, some 15 km south of Pangong Tso.
The ponds and marshes are created by springs and streams flowing down into the valley from the
Ladakh range to the southwest. Some streams terminate on the sandy plains in stagnant pools
which become saline as they evaporate; others carry sufficient water to flow into Pangong Tso
and ultimately the Indus River. Small freshwater marshes have formed where these streams
coalesce or where they reach a body of standing water. Most of the ponds and marshes are frozen
from November to March; they reach their maximum extent during June and July through
increased melt water run-off from the high peaks, and shrink again thereafter. The ponds average
only one or two metres in depth.

Climatic conditions: Arid Tibetan climate, characterized by marked differences between sun and
shade and night and day temperatures. The humidity is low, and there is very little precipitation as
either rain or snow (average annual precipitation about 75 mm). Summer temperatures range from
0°C to 30°C, winter temperatures from -5°C to -30°C.
Principal vegetation: Species of Hydrilla, Myriophyllum and Potamogeton in the ponds, and
Carex sp, other sedges and grasses in the marshes. The surrounding arid steppe is dominated by
Caragana sp.
Land tenure: The wetlands are state owned (Government of Jammu & Kashmir); surrounding
areas are under both government and private ownership.
Conservation measures taken: Shooting is strictly prohibited throughout the area.
Conservation measures proposed: It has been proposed that the marshes be declared a wildlife
sanctuary in which grazing and fishing would only be allowed in certain areas. These constraints
would also help in conserving water resources in the area. The wetland lies within the boundaries
of the proposed High Altitude Cold Desert National Park (400,000 ha) in eastern Ladakh.
Land use: There is a certain amount of fishing. Yaks, sheep, horses and goats graze in the
marshes and wet meadows.
Disturbances and threats: Human activity in the area is increasing. The associated increase in
livestock grazing in and around the wetland areas is posing a threat to the vegetation and causing
soil erosion. Yaks regularly wade out into the shallow waters and in so doing disturb the nesting
birds. Washing activities in streams near Chushul cause some contamination, and permanent
human settlement increases predation of the eggs and nestlings of waterfowl by Ravens Corvus
corax. Sporadic incidences of hunting by armed forces personnel have been reported.
Economic and social values: Freshwater marshes are rare in Ladakh; they are thus a focal point
for human beings as well as wildlife, particularly during spring and summer.
Fauna: An important breeding area for several species of waterfowl, notably Podiceps cristatus,
Tadorna ferruginea, Charadrius mongolus, Tringa totanus and Sterna hirundo. One pair of
Black-necked Cranes Grus nigricollis breeds, usually on a small freshwater lake in the
west, and Anser indicus may still breed. A number of Tibetan specialities occur on the
surrounding dry plains, including Tibetan Partridge Perdix hodgsoniae, Tibetan Sandgroue
Syrrhaptes !ibe!anu and Wild Ass Euu hrnionu .
Special floral values: No information.
Research and facilities: Several studies have been carried out on the ecology of Grus nigricollis,
and P. Gole and the Bombay Natural History Society have made collections of plants, aquatic
animals and some bird species.
References: Ali (1978); Gole (1981, 1987b & 1987d); Hussain (1987b); Khacher (1982);
Meinertzhagen (1928); Narayan (1987); Nurbu (1987); Osmaston (1925).
Criteria for inclusion: 1b, 2a, 3b.
Source: Prakash Gole and Mir Inayat Ullah.
Wetland name: Hanle River Marshes
Country: India
Coordinates: 32°55'N, 78°55'E;
Location:west and north of Hanle village, near the Chinese border 180 km southeast of Leh,
Ladakh, Jammu & Kashmir.
Area: Western marshes c.7,500 ha plus a 500m wide strip along the Hanle River.
Altitude: 4,250-4,350m.
Biogeographical Province: 2.38.12.
Wetland type: 12, 13 & 16.

Description of site: A complex of fast-flowing streams, stagnant pools, saline marshes,
seasonally flooded marshes and bogs along the Hanle River above its confluence with the Indus.
The Hanle River flows through a wide, sandy plain with seasonally flooded marshes and
grasslands. Several small streams debouche into the river, giving rise to a complex of pools, bays
and inlets. The wetlands are frozen from November to March, and are fed by snow-melt in
summer.
Climatic conditions: Arid, high plateau (Tibetan) climate, characterized by marked differences
between sun and shade and night and day temperatures. The average annual rainfall is 76 mm, and
the temperature range, -40°C to 30°C.
Principal vegetation: In the freshwater pools there are species of Hydrilla, Myriophyllum,
Potamogeton and an edible aquatic lichen. The marshes and meadows support Myricaria elegans
and species of Carex and Caragana. Surrounding hillsides are sparsely covered with low thorn
scrub and perennial herbs.
Land tenure: Partly state owned (Government of Jammu & Kashmir) and partly under private
ownership. The privately owned areas include lands belonging to the Hanle Buddhist Monastery.
Conservation measures taken: Shooting is totally prohibited.
Conservation measures proposed: The Jammu & Kashmir State Government intends to declare
an area of 400,000 ha in eastern Ladakh as a High Altitude Cold Desert National Park. This
would incoporate the Hanle River marshes.
Land use: Livestock grazing in the marshes, and water supply to Hanle village and the
monastery.
Disturbances and threats: The human population in the valley is increasing, and the
concomitant increase in livestock population, particularly yaks, is intensifying grazing pressure on
the marshes.
Economic and social values: An important grazing area for domestic livestock and the venue for
various Tibetan Buddhist festivals.
Fauna: An important breeding area for a variety of waterfowl including one or two pairs of
Black-necked Cranes Grus nigricollis and many Tadorna ferruginea and Tringa totanus.
Breeding passerines include Melanocorypha maxima and Motacilla spp.
Special floral values: A hitherto unknown edible, aquatic lichen was discovered in the marshes
in 1980.
Research and facilities: Some research has been carried out on the marsh flora and the breeding
Black-necked Cranes.
References: Gole (1981 & 1987b); Khacher (1982); Nurbu (1987).
Criteria for inclusion: lb, 2a.
Source: Prakash Gole and Mir Inayat Ullah.
Wetland name: Tso Moran
Country: India
Coordinates: 32°50'N, 78°20'E;
Location:160 km SSE of Leh, in eastern Ladakh, Jammu & Kashmir.
Area: Tso Moran 12,000 ha; adjacent marshes 1,000 ha.
Altitude: 4,511m.
Biogeographical Province: 2.38.12.
Wetland type: 12, 15 & 16.
Description of site: Tso Moran is the largest of the high altitude trans-himalayan lakes to lie
entirely within Indian territory. The lake formerly had an outlet to the south, but it has contracted
considerably and has become land-locked; as a result, the water is now brackish to saline. The
lake is fed by springs and snow-melt in two major stream systems, one entering the lake from the

north, the other from the southwest. Both stream systems create extensive marshes where they
enter the lake. The lake has a maximum depth of 40m, and is frozen over from October to March.
There are small islands near the north and south ends of the lake, important for breeding
waterfowl. The lake basin is bounded to the north and east by cold desert, and to the south and
west by mountain ranges with peaks exceeding 5,500m.
Climatic conditions: Arid Tibetan climate, characterized by marked differences between sun and
shade and night and day temperatures. The humidity is low, and there is very little precipitation as
either rain or snow within the basin (average annual precipitation about 75 mm). Summer
temperatures range from 0-30°C, winter temperatures from -10C to as low as -40°C.
Principal vegetation: There does not appear to be any vegetation in the deeper parts of the lake,
but the shallower areas have some Potamogeton sp. Various species of sedge and rush grow in the
marshes, notably Carex sp. Species of Caragana and Astragalus are typical of the surrounding
arid steppic vegetation.
Land tenure: The lake is state owned (Government of Jammu & Kashmir); surrounding areas are
largely state owned.
Conservation measures taken: The lake has been afforded some protection, and shooting of
wildlife is strictly prohibited.
Conservation measures proposed: The lake lies within the boundaries of the proposed High
Altitude Cold Desert National Park (400,000 ha) in eastern Ladakh.
Land use: The marshes and meadows are grazed by domestic livestock, mainly yaks.
Disturbances and threats: There are no threats foreseen in the immediate future, although the
number of grazing yaks has already reached a very high level.
Economic and social values: The wetland provides rich pastures for domestic livestock. A
Buddhist monastery in one of the nearby villages is reputed to be one of the highest permanent
settlements in the world.
Fauna: Tso Moran is thought to be the most important breeding locality for waterfowl in Ladakh.
The lake has the largest breeding colony of Bar-headed Geese Anser indicus in Indian territory,
and supports significant breeding populations of Podiceps cristatus, Tadorna ferruginea,
Charadrius mongolus, Larus brunnicephalus and Sterna hirundo. One pair of Black-necked
Cranes Grus nigricollis nests in the marshes along the southern edge of the lake, and a pair on
Black-necked Grebes Podiceps nigricollis were found nesting in 1978. An estimated 200 pairs of
Anser indicus were found breeding in 1978 in two colonies, one at Karzak Gompa and the other
in the marshes at the south end of the lake. Flocks of Tibetan Sandgrouse Syrrhaptes tibetanus
come to drink at streams in the adjacent meadows, and Wild Ass Equus hemionus forage on the
surrounding plains.
Special floral values: No information. Research and facilities: Some studies have been made on
the breeding birds.
References: Gole (1981 & 1982); Hussain (l987b); Khacher (1982); Narayan (1987); Nurbu
(1987).
Criteria for inclusion: 1b, 2a, 2b, 3b.
Source: Prakash Gole and Mir Inayat Ullah.
Wetland name: Tso Kar Basin
Country: India
Coordinates: 33°l8'N, 78°00'E;
Location:100 km SSE of Leh, Ladakh, Jammu & Kashmir.
Area: c.20,000 ha.
Altitude: 4,530m.
Biogeographical Province: 2.38.12.

Wetland type: 12 & 16.
Description of site: The Tso Kar Basin is a land-locked basin of a former large freshwater lake
now in a state of dessication. The area of water has contracted into two principal water bodies,
Startsapuk Tso, a brackish lake of about 300 ha in the south, and Tso Kar itself, a hypersaline lake
of 2,200 ha. Startsapuk Tso is frozen over from October to March. It is fed by perennial springs
and snow-melt and becomes almost fresh during the mid-summer period of maximum run-off; it
reaches its maximum depth of 2-3m in July and August and overflows northwards into Tso Kar.
The marshes around the larger lake contain areas with extensive deposits of Natron, Borax and
other salts, and there are sulphurous hot water geysers nearby. The basin is surrounded on all
sides by peaks rising to over 7,000m.
Climatic conditions: Arid Tibetan climate, characterized by marked differences between sun and
shade and night and day temperatures. There is very little precipitation as either rain or snow
within the basin. Summer temperatures range from 0-32°C, winter temperatures from -5°C to as
low as -40°C.
Principal vegetation: In the fresher parts of the basin, the pools have an aquatic vegetation
composed of Potamogeton sp and Hydrilla sp. These plants die back in winter to form floating
mats of weed in spring. The adjacent freshwater marshes and damp meadows support a mixture of
Carex sp and Ranunculus sp. The arid steppic vegetation of surrounding areas is dominated by
species of Astragalus and Caragana.
Land tenure: The wetlands and surrounding areas are state owned (Government of Jammu &
Kashmir).
Conservation measures taken: The wetlands have been afforded some protection as a wildlife
reserve, and the shooting of wildlife is strictly prohibited.
Conservation measures proposed: It has been proposed that the status of the reserve be
upgraded to that of Sanctuary. The basin lies within the boundaries of the proposed High Altitude
National Park (400,000 ha) in eastern Ladakh.
Land use: Grazing by domestic livestock, mainly yaks and horses, and cutting of aquatic
vegetation. The commercial exploitation of salt deposits was found to be unfeasible. The Tso Kar
Basin is in a very remote and sparsely populated area.
Disturbances and threats: The only real threat to the wetland comes from an intensification of
grazing, particularly by yaks.
Economic and social values: There is a small Buddhist Monastery near the lake that attracts
some pilgrims. The basin would have potential for tourism if it were to be opened up, but at
present the area is almost inaccessible.
Fauna: The basin is a major breeding area for Podiceps cristatus (over 30 pairs on the southern
lake), Anser indicus, Tadorna ferruginea, Larus brunnicephalus (a large breeding colony) and
Sterna hirundo. One pair of Black-necked Cranes Grus nigricollis breeds in the area. As many as
100 Tibetan Sandgrouse Syrrhaptes tibetanus come to drink each morning at the shallow pools in
the meadows to the west of Tso Kar. Wild Ass Equus hemionus and Tibetan Gazelles Gazella sp
forage in the marshes and meadows, and Canis lupus and Vulpes sp occur in the surrounding hills.
Special floral values: None known.
Research and facilities: Some studies have been made on the breeding birds,
particularly Anser indicus and Grus nigricollis .
References: Gole (1981); Hussain (l987b); Khacher (1982); Nurbu (1987).
Criteria for inclusion: lb, 2a, 3b.
Source: Prakash Gole and Mir Inayat Ullah.
Wetland name: Dal Lake
Country: India

Coordinates: 34°06'N, 74°52'E;
Location: in the Vale of Kashmir immediately northeast of Srinagar, Jammu & Kashmir.
Area: 1,670 ha.
Altitude: 1,587.
Biogeographical Province: 2.38.12.
Wetland type: 13 & 14.
Description of site: Dal Lake is one of a series of freshwater lakes in the Vale of Kashmir; it is
connected by a system of channels with Nagin and Anchur Lakes to the northwest. The lake is
gradually silting up, partly because of reduced inflow, but largely through human modification of
the catchment area and local developments in Srinagar. Much of the water comes from the Telbal
Nalla in the Dachigam area. Until relatively recently, the entire Kashmir Valley was one huge
lake ("Satisaras" in Hindi); today it is drained more freely through the Pir Panjal Range at
Baramula to the plains of the Punjab. Gradual siltation created a vast marshland area in which the
human inhabitants began constructing a network of canals, embanked ditches, bunded ponds and
lagoons. Over 850 years ago, an embankment was built along the Tsonti-i-Kul canal draining
surplus water to the Jhelum River in order to prevent flooding of the Dal Lake area. In the
Gazetteer of Kashmir (1870-1872), a Captain Bates calculated that the lake extended 9.6 km from
north to south and 4.8 km from east to west, had an average depth of 2.3m, and reached 8m deep
in places. It had an area at that time of 3,600 ha. By 1950, this area had been reduced to only
2,100 ha. In 1980, the area was calculated to be only 1,200 ha, and in most places, especially at
Boulevard, Hazarat Bal and Gagribal, the water was only 1-1.5m deep. The waters of the
interconnecting channels, once described by Bates as "clear and soft as silk", are now heavily
polluted.
Climatic conditions: Montane valley climate with a pronounced cold season from October to
March (average minimum temperature 7.5°C), and warm summers (average temperature 19.8°C).
The average annual rainfall is 551 mm.
Principal vegetation: Myriophyllum spicatum, Ceratophyllum demersum and Potamogeton sp in
the deeper parts of the lake; Alisma plantago, Juncus glaucus and Hydrilla verticillata in shallow
areas; extensive floating mats of Lemna sp, Salvinia natans and Spirodella polyrhiza on the
surface. A special feature of Dal Lake is the abundance of floating gardens and 'demb" lands.
These are artificially created islands, usually near the lake margin, within a retaining wall of small
Salix trees. The floating gardens are held in place by willow rods and are composed of masses of
reeds, mud and aquatic vegetation which form a highly fertile substrate used for the cultivation of
a great variety of crops, particularly vegetables.
Land tenure: Partly state owned and partly privately owned.
Conservation measures taken: None.
Conservation measures proposed: The Dal Lake Development Project envisages the
construction of a basin in the Telbal Nalla to remove much of the sediment load before it enters
the lake. It is now widely acknowledged that the catchment area must be protected by conserving
vegetation and soil to ensure a continuous flow of water even during dry periods. One of the first
steps in watershed protection must be a reduction in the huge populations of domestic sheep.
Plans have been made to establish a Deer Park-cum-Education Centre near the Lake. It has been
suggested that this should include a small bird sanctuary and wildfowl park which would aim to
introduce the general public to wetlands and their birds by means of a collection of tame wildfowl
combined with a wild bird area (Ounstead 1986).
Land use: The waters of Dal Lake support a permanent floating population of some 7,000 people,
with whole villages having in effect been created illegally in the lake. The lake supports a huge
floating market-garden industry, an important fishery, and a booming tourist industry. The lake
also acts as a sump for a great deal of the waste products from Srinagar.

Disturbances and threats: Dal Lake is suffering from an ever-increasing rate of eutrophication
and siltation. It has been postulated that the lake will totally disappear within the next 50 years.
Siltation has increased significantly since a number of streams and rivulets which joined the lake
on its western margin were dammed or filled during the construction of a circular road around the
old city. The Telbal Nalla has deposited as much as 80,000 tonnes of silt into the lake in a single
year, largely because of deforestation in the water catchment area. Large quantities of fertilizer
are applied to the surrounding intensively cultivated land, and much of this enters the lake as
run-off. It has been estimated that 14.8 tonnes of phosphorous and 322.1 tonnes of nitrogen enter
the lake each year. A floating fern Salvinia natans has begun to colonize the lake from tributary
channels and has been estimated to add 40,000-50,000 tonnes of dry debris sediment to the lake
every year. Over 50,000 kilolitres of sullage enter the Jhelum and other channels directly
connected to the lake every day. The volume of pollutants and sediments reaches a peak during
the summer months, when over 1,700 houseboats and hundreds of hotels support an extra 500,000
people per season. The level of pollution is now having a drastic effect on the number and variety
of waterfowl utilizing the lake, and must be having a serious impact on fish production.
Economic and social values: Dal Lake has long been famous as one of the most beautiful lakes
in the world, its aesthetic grandeur having been greatly enhanced by the efforts of successive
Moghul emperors. The lake ht thus become an extremely valuable tourist resource, with an
estimated 500,000 visitors each year. The floating gardens and demb lands are an important
source of vegetables, and the lake itself supports a significant fishery and provides an important
source of fodder plants.
Fauna: Formerly a very important breeding area for a variety of waterfowl, notably Ixobrychus
minutus, Nycticorax nycticorax, Ardeola grayii, Egretta garzetta, Ardea cinerea and Chlidonias
hybrida, and also a wintering area for large numbers of Anatidae. However, the avifauna of Dal
Lake is now in serious decline, and only small numbers of birds have been recorded in recent
years.
Special floral values: No information.
Research and facilities: A considerable amount of research has been carried out at the lakes in
the Vale of Kashmir, notably by the Department of Botany at the University of Kashmir. In recent
years, work at Dal Lake has focussed on the problems of siltation, eutrophication and pollution.
References: Fernandes (1987); Handoo (1978); Luther & Rzoska (1971); Ounstead (1986).
Criteria for inclusion: 1b, le.
Source: See references.
Wetland name: Shallabugh Lake and Marshes
Country: India
Coordinates: 34°l0'N, 74°42'E;
Location: in the Vale of Kashmir 16 km northwest of Srinagar, Jammu & Kashmir.
Area: 750 ha.
Altitude: 1,580m.
Biogeographical Province: 2.38.12.
Wetland type: 13 & 14.
Description of site: A large area of riverine marshes and a shallow freshwater lake with
associated reed-beds on the flood plain of the Jhelum River in the Vale of Kashmir. The lake and
marshes are fed by the Sindh River and local run-off. The water level fluctuates considerably
according to local rainfall, and large areas of the lake dry out between September and March. The
depth of water varies from O.3-2.Om.
Climatic conditions: Sub-mediterranean climate with very warm and relatively dry summers,
and cold, wet winters with some precipitation falling as snow.

Principal vegetation: Extensive reed-beds of Phragmites communis and Typha angustata, and a
rich growth of Nytnphaea candica and Nymphaea stellata in open water areas. Lemna gibba
forms mats over the surface in some areas. There are plantations of willows (Salix sp) and rice
paddies in adjacent areas.
Land tenure: The wetland is state owned (Government of Jammu & Kashmir); surrounding areas
are owned by local villagers.
Conservation measures taken: The entire wetland is protected as a game reserve by the Jammu
& Kashmir Department of Wildlife Protection. Reed-cutting and waterfowl hunting are permitted
within the reserve under the strict control of the Department.
Conservation measures proposed: There are plans to raise the bunds around the lake and to
install a sluice gate so that high water levels can be maintained.
Land use: Waterfowl hunting in winter, harvesting of reeds in summer, and some fishing.
Willows and osiers are cultivated along the periphery of the marsh, and livestock are grazed in the
marshes and adjacent pastures. Surrounding areas are almost entirely agricultural.
Disturbances and threats: The principal threats are siltation, eutrophication and encroachment
of agricultural land. Natural and artificial fertilizers used on adjacent agricultural land enter the
lake in run-off and have greatly increased the rate of eutrophication. As the bed of the lake silts
up, the marshes and floating gardens become consolidated and this encourages agricultural
encroachment.
Economic and social values: The wetland supports a locally important fishery and
reed-harvesting industry, and provides excellent opportunities for sport hunting and scientific
research.
Fauna: An important staging and wintering area for migratory Anatidae, and a breeding area for
a variety of waterfowl. Over 6,000 ducks have been recorded at one time, the commoner species
being:
Anas penelope (maximum 800)
A. strepera (1,000)
A. crecca (500)
A. platyrhynchos (1,500)
A. acuta (700)
A. querquedula (200)
A. clypeata (1,500)
Aythya ferina (500)
A. nyroca (100)
Common breeding birds include Gallinula chioropus and the kingfishers Alcedo atthis, Halcyon
smyrnensis and Ceryle rudis. Mammals known to occur in the reserve include Lutra lutra, Vulpes
vulpes and Canis aureus. The lake supports a rich fish fauna with species such as Cyprinus
carpio, Crosso cheilus, Gambusia spp and Sizothorax spp.
Special floral values: No information.
Research and facilities: Research has been conducted on the hydrology of the lake, and the
Department of Wildlife Protection has carried out some waterfowl censuses.
Criteria for inclusion: lb. 3b.
Source: Mir Inayat Ullah.
Wetland name: Wular Lake
Country: India
Coordinates: 34°20'N, 74°33'E;
Location: in the Vale of Kashmir 40 km northwest of Srinagar, Jammu & Kashmir.
Area: c.20,000 ha.

Altitude: 1,580m.
Biogeographical Province: 2.38.12.
Wetland type: 13 & 14.
Description of site: A large freshwater lake and associated marshes on the Jhelum River in the
Vale of Kashmir, considerably larger and deeper than the other lakes in the region. The Jhelum
River drains the lake westwards through the Pir Panjal Range and eventually into the Indus. The
lake has a maximum depth of 40m but is silting up rapidly from the southeast where the Jhelum
enters.
Climatic conditions: Sub-mediterranean climate with very warm and relatively dry summers,
and cold, wet winters with some precipitation falling as snow.
Principal vegetation: There are extensive areas of emergent vegetation on the southeastern
margin of the lake where the Jhelum River forms a large deltaic area as it empties into the lake.
Land tenure: Partly state owned and partly privately owned.
Conservation measures taken: None.
Land use: Fishing, water supply for irrigation and domestic use, and outdoor recreation.
Livestock grazing and agriculture in surrounding areas. The lake is also used as a refuse dump.
Disturbances and threats: The lake is silting up at a rapid rate, and is now seriously
contaminated with domestic and industrial waste flowing in from peripheral areas and carried
down from Srinagar, 40 km to the southeast, by the Jhelum River.
Economic and social values: The lake supports an important fishing industry and is a valuable
source of water for irrigation and domestic use. The marshes provide a source of fodder for
domestic livestock.
Fauna: The lake was known to be an important staging and wintering area for migratory ducks,
particularly Aythya fuligula, in the 1960s, but no recent information is available.
Special floral values: No information.
Research and facilities: Little if any research appears to have been carried out at the lake in
recent years.
References: Abdulali & Savage (1970); Luther & Rzoska (1971).
Criteria for inclusion: 0.
Source: See references.
Wetland name: Haigam Rakh
Country: India
Coordinates: 34°1S'N, 74°31'E;
Location: in Baramullah District in the Vale of Kashmir, 30 km northwest of Srinagar, Jammu &
Kashmir.
Area: 1,400 ha.
Altitude: 1,580m.
Biogeographical Province: 2.38.12.
Wetland type: 14, 15 & 19.
Description of site: A shallow, permanent, freshwater lake (maximum depth 1.25m) on the flood
plain of the Jhelum River in the Vale of Kashmir. The greater part of the lake is dominated by
extensive reed-beds. Channels have been cut through the reed-beds to allow the passage of boats
between areas of open water. The lake is fed by the perennial streams of the Balkul and Nigh
Flood Channels and numerous smaller streams. The water table falls in late summer and reaches
its lowest in autumn, then begins to rise again in early winter. Dissolved oxygen can reach very
low levels in summer. The underlying soils are of a silty-clayey--loam type. The surrounding land
is predominantly rice paddy and natural marsh, with some pastures which flood after heavy rains.
Strips of willow (Salix sp) have recently been planted around the perimeter of the lake.

Climatic conditions: Sub-mediterranean climate with very warm, relatively dry summers, and
cold, wet winters with some precipitation falling as snow. The average annual rainfall is 900 mm,
most of which falls between January and March. There is some rainfall in summer, but no
monsoon. Temperatures in summer (May-August) average 25-30°C.
Principal vegetation: Most of the lake is covered by a dense reed-bed. Dominant species include
Typha angustata, Phragmites communis, Phalaris arundinacea, Sparganium erectum, Scirpus
spp, Carex spp and Eleocharis palustris. Open water areas have a floating community of water
lilies (Nymphaea, Nymphoides) and Trapa natans, and beds of Potamogeton crispus and P.
nodosa. Some 183 species of phytoplankton have been recorded, with Chlorophyceae
predominating. A strip of Salix sp has recently been planted as a silt trap around the edge of the
lake, which is surrounded by rice paddies, orchards and damp pastures.
Land tenure: State owned (Government of Jammu & Kashmir). The surrounding land is mainly
under the communal ownership of the local villages.
Conservation measures taken: The entire wetland is protected as a game sanctuary by the
Jammu & Kashmir Department of Wildlife Protection. The hunting of waterfowl is permitted at a
low level during the winter months, and permits are issued for the cutting of reeds during
summer, but development of the area is restricted. Active measures have been taken to restrict
siltation, to maintain areas of open water, and to prevent further encroachment of rice paddies.
Conservation measures proposed: Existing management policies will be continued and
waterfowl hunting will be maintained at a regulated level. Increasing attention will be given to
controlling encroachment, particularly the conversion of marginal areas to rice paddy, and to the
problem of siltation. Plans include: (a) the erection of a barbed wire fence around the lake to
prevent further encroachment; (b) the divertion of the Balkul Flood Channel to minimize the silt
load entering the lake; (c) the construction of a sluice gate.
Land use: The principal activities in summer are the harvesting of reeds both by local villagers
and by contractors, and fishing on a relatively small scale. In winter, the main activity is
waterfowl hunting. Livestock are grazed at the edges of the marsh and in adjacent wet pastures.
Surrounding areas are mostly agricultural land (rice paddies and orchards).
Possible changes in land use: Reafforestation of the surrounding mountain slopes may
eventually lead to a considerably reduced silt input.
Disturbances and threats: The major problem at Haigam Lake is the increasing rate of siltation
which has caused a noticeable deterioration in wetland quality in recent years. In recognition of
this problem, the Department of Wildlife Protection is making strenuous efforts to control silt
input and has plans to dredge and clear sections of the wetland. Fertilizers are widely used on the
surrounding agricultural land, and these enter the lake as run-off, accelerating the rate of
eutrophication. Other threats include encroachment as more land is converted to rice paddy, and
heavy grazing pressure in some parts of the marsh. The intensive reed-cutting by contractors in
late summer causes some disturbance to nesting birds.
Economic and social values: The wetland is of major importance to local people as a source of
fish, reeds for thatching and mat-making, and fodder for raising livestock. Many villagers are
employed by the Department of Wildlife Protection as guards, boatmen and labourers, and the
Department receives some income from the game sanctuary. The lake is of major interest for
scientific research and has considerable potential for conservation education and outdoor
recreation.
Fauna: Haigam Lake is a major wintering area for migratory ducks, particularly:
Anas crecca (7,000)
A. platyrhynchos (up to 25,000)
A. acuta (5,000)
A. strepera (4,000)
A. penelope (3,000)

A. clypeata (3,000)
Aythya ferina (3,000)
In addition, up to 4,000 Anas querquedula have been recorded on migration. Anser anser
formerly wintered in large numbers, but few have been recorded in recent years. The lake is also
an extremely important breeding area for a variety of waterfowl, notably Tachybaptus ruficollis
(1,000 individuals), Ixobrychus minutus (1,000-2,000 pairs), Egretta garzetta (500 individuals),
Rallus aquaticus, Gallinula chioropus, Hydrophasianus chirurgus and Chlidonias hybrida (1,000
individuals). The kingfishers Ceryle rudis and Alcedo atthis are common, and the warbler
Acrocephalus stentoreus is particularly abundant in the reed-beds. Aythya nvroca has bred. In
spring and autumn, the lake provides a vital staging area for many passage migrants including at
least 18 species of shorebirds and several trans-himalayan passerine migrants. Up to five Pallas's
Fish-Eagles Haliaeetus leucoryphus are resident in the area.
Mammals known to occur in the game sanctuary include Common Otter Lutra lutra and Jackal
Canis aureus; amphibians include Rana cyanophyctis and Bufo viridis. The lake supports a rich
fish fauna, with large populations of Cyprinus carpio, Crosso cheilus, Barbus conchonius and
Gambusia affinis. The invertebrate fauna is also very rich; macro-invertebrates include a variety
of Mollusca, Annelida and Arthropoda (mainly Arachnida, Crustacea and Insecta), and the
zooplankton includes at least 51 protozoans, 25 rotiferans and 40 crustaceans (mainly Cladocera
and Rhizopoda).
Special floral values: No information.
Research and facilities: Scientists from the Department of Botany at the University of Kashmir
have conducted a considerable amount of limnological and ecological research at Haigam Lake
and four other similar lakes in the Vale of Kashmir. The research has included studies of the
mineral composition, biogeochemical cycling, plankton populations, biomass, productivity,
trophic structure and plant community architecture. In addition, some work has been carried out
on the ecology of the freshwater snails and the feeding ecology of the breeding birds. The
Bombay Natural History Society has worked on the avifauna of the lake, the Department of
Wildlife Protection has conducted some waterfowl censuses, and two Oxford University
Expeditions (1978 and 1983) have studied the breeding birds and passage migrants.
References: Abdulali & Savage (1970); Daniel (1985); Fernandes (1987); Holmes (1978);
Holmes & Parr (1986); Holmes et al. (1983); Kaul, S. (1979, 1982 & 1984); Kaul, S. et al. (1982);
Kaul, V. (1970 & 1977); Kaul, V. et al. (1978); Kaul, Pandit et al. (1980); Kaul, Trisal et al.
(1980); Pandit (1982); Pandit & Kaul (1982); Savage & Abdulali (1970).
Criteria for inclusion: lb, 3a.
Source: Mir Inayat Ullah, P.R. Holmes and A.J. Parr.
Wetland name: Mirgund Lake
Country: India
Coordinates: 34°08'N, 74°38'E;
Location: in the Vale of Kashmir 15 km WNW of Srinagar, Jammu & Kashmir.
Area: 300 ha.
Altitude: 1,580m.
Biogeographical Province: 2.38.12.
Wetland type: 13 & 14.
Description of site: A shallow freshwater lake with associated reed-beds and riverine marshes,
on the flood plain of the Jhelum River in the Vale of Kashmir. The lake is fed by local run-off and
the Sukhnag and Ferozpora Nallas. The water level fluctuates considerably according to local
rainfall, and much of the wetland dries out during the summer. The depth of water generally
varies between 0.1 and 05m, but reaches a maximum of 1.05m after heavy rainfall. Large areas of

willows (Salix sp) have been planted around the periphery of the lake. The underlying soils are of
a silty-clayey-loam type.
Climatic conditions: Sub-mediterranean climate with very warm and relatively dry summers,
and cold, wet winters with some precipitation falling as snow.
Principal vegetation: Extensive reed-beds of Phragmites communis with some Typha angustata,
and marshy areas with Cynodon dactylon, Oryza sativa and Polygonum amplexicaule. Open water
areas have a floating community of Nymphaea candica and N. stellata. Some 179 species of
phytoplankton have been recorded, species of Chlorophyceae predominating. The wetland is
surrounded by rice paddies, pasture land and plantations of Salix sp.
Land tenure: The wetland is state owned (Government of Jammu & Kashmir); surrounding areas
are privately owned by local villagers.
Conservation measures taken: The lake is protected as a game reserve by the Jammu &
Kashmir Department of Wildlife Protection. Parts of the vulnerable marshes have been fenced to
prevent cattle damaging the marginal areas. Earthen bunds have been constructed and are
periodically raised and reinforced to maintain water levels, and efforts are being made to control
siltation. Waterfowl hunting is permitted on a controlled basis during the winter months.
Conservation measures proposed: The existing management practices will be pursued, and
greater efforts will be made to limit the rate of siltation. Proposals have been made to fence the
entire reserve and to plant water chestnut Trapa natans, an important food plant for wintering
waterfowl.
Land use: Willows, reeds, grasses and sedges are harvested in the summer months, and a
controlled amount of shooting takes place in the winter months. There is also some fishing in the
lake. Surrounding areas have been planted with willows or are used for livestock grazing and the
cultivation of rice.
Disturbances and threats: As at all wetlands in the Vale of Kashmir, the principal threats are
siltation, eutrophication and encroachment by agricultural land. Fertilizers used on adjacent land
enter the lake in run-off and accelerate eutrophication.
Economic and social values: The lake supports a small fishery, and the Department of Wildlife
Protection earns some revenue from the reed-cutting and willow-cutting operations.
Fauna: An important staging and wintering area for migratory waterfowl, particularly:
Anas penelope (1,000)
A. strepera (1,000)
A. crecca (500)
A. platyrhynchos (2,500)
A. acuta (2,000)
A. clypeata (1,000)
Aythya ferina (700)
Phalacrocorax carbo (maximum 200)
The largest numbers occur during the migration seasons. Up to 50 Common Cranes Grus grus
regularly utilize the wetland during migration. Breeding birds include Chlidonias hybrida. Other
wildlife includes the Jackal Canis aureus, the frog Rana cyanophyctis, the toad Bufo viridis, and a
variety of fishes such as Cyprinus carpio, Barbus conchonius and Gambusia affnis. The
zooplankton is known to consist of at least 39 protozoans, 17 rotiferans and 41 crustaceans
(dominated by Cladocera and Rhizopoda).
Special floral values: No information. Research and facilities: Scientists from the Department of
Botany at the University of Kashmir have conducted a considerable amount of limnological and
ecological research at Mirgund Lake and four other similar lakes in the Vale of Kashmir. The
research has included studies of the mineral composition, biogeochemical cycling, plankton
populations, biomass, productivity, trophic structure, ecology of macrophytes, and feeding

ecology of the breeding birds. The Department of Wildlife Protection has carried out some
waterfowl counts.
References: Kaul, S. (1979 & 1982);
Kaul, S. et al. (1982); Kaul, V. (1970 & 1977); Kaul, V.
et al. (1978); Pandit (1982); Pandit & Kaul (1982).
Criteria for inclusion: lb. 3b.
Source: Mir Inayat Ullah.
Wetland name: Hokarsar
Country: India
Coordinates: 34°05'N, 74°43'E;
Location: in Badgam District in the Vale of Kashmir, 10 km west of Srinagar,
Jammu
&
Kashmir.
Area: 1,300 ha.
Altitude: 1,580m.
Biogeographical Province: 238.12.
Wetland type: 14.
Description of site: A permanent eutrophic lake, once an oxbow, surrounded by freshwater
marshes on the flood plain of the Jhelum River in the Vale of Kashmir. The lake is drained by a
channel to the Jhelum River at Sozeth Narbal Village. It is fed by two perennial streams, the
Doodhganga and Sukhnag, and flood waters. The lake reaches a maximum depth of 2.5m in
spring with snow-melt water, and a minimum of 0.7m in autumn. The water is very turbid with
little light penetration. The underlying soils are of a silty-clayey-loam type. The pH is greatly
affected by the high summer temperatures, which accelerate the process of decay of organic
matter.
Climatic conditions: Sub-mediterranean climate with very warm, relatively dry summers (May
to August), and cold, wet winters (October to March) with some precipitation falling as snow.
The average annual rainfall is 550mm, most of which falls between January and March. Average
temperatures range from 7.5°C in winter to 19.8°C in summer.
Principal vegetation: The marsh vegetation is dominated by Typha angustata, T. laximanii,
Phragmites communis, Eleocharis palustris and Butoinus umbellatus. Trapa natans occurs in the
open water areas. At least 156 species of phytoplankton have been recorded, with Chlorophyceae
predominating. There are many floating gardens in the lake, plantations of Salix alba along the
shoreline, and rice paddies in surrounding areas.
Land tenure: The lake is state owned (Government of Jammu & Kashmir); surrounding
agricultural land is owned by local villagers.
Conservation measures taken: The lake is protected as a game sanctuary by the Jammu &
Kashmir Department of Wildlife Protection. Waterfowl hunting is allowed on a controlled basis
in winter, and the harvesting of reeds is permitted in summer. Management to date has included
the construction of bunds and installation of a sluice gate to control water levels.
Conservation measures proposed: Various proposals have been made for the management of
the lake, including the cutting of weeds, dredging, raising of bunds, diversion of the Doodhganga
Flood Channel to reduce siltation, and erection of a perimeter fence. The State Advisory Board
has given its approval to a proposal that the reserve be upgraded to Sanctuary status.
Land use: Fishing, waterfowl hunting in winter and harvesting of reeds in summer; cattle grazing
in and around the marshes, and rice-growing in the surrounding areas.
Disturbances and threats: The main threats are increased siltation, eutrophication and the
encroachment of agricultural land into the peripheral marshes. Some 400 ha of the lake have
already been reclaimed for agricultural purposes, and the paucity of cultivatable land in the region
is likely to lead to further reclamation as the population pressure mounts. Fertilizers used on

nearby agricultural land enter the lake in run-off and accelerate the rate of eutrophication. The
lake receives a heavy load of silt from the Dudhganga catchment area, and the expanses of open
water are decreasing in size as the lake silts up and the reed-beds expand out into the lake.
Economic and social values: The lake supports a small fishery and a reed-cutting industry, and
provides a source of water for irrigation. The harvesting of waterfowl populations provides a
source of protein for local consumers. The lake is of considerable interest for scientific research,
and provides opportunities for nature-oriented outdoor recreation such as bird-watching.
Fauna: An important wetland for both resident and migratory waterfowl. The lake is particularly
important as a wintering area for migratory ducks and as a breeding area for herons, egrets and
rails. Up to 25,000 wintering ducks have been recorded at one time; the common species are:
Anas penelope (maximum 7,000)
A. strepera (5,000)
A. crecca (10,000)
A. platyrhynchos (15,000)
A. acuta (15,000)
A. clypeata (5,000)
Netta rufina (2,000)
Aythya ferina (10,000)
A. nyroca (1,000)
Up to 10,000 Anser anser, 100 Tadorna ferruginea, 10 Grus grus and 5,000 Fulica atra have also
been reported in winter, and up to 3,000 Anas querquedula occur on migration. Breeding species
include Tachybaptus ruficollis (up to 1,000 individuals), Ixobrychus minutus, Nycticorax
nycticorax (100), Egretta garzetta (400), Ardea cinerea (500), Rallus aquaticus, Gallinula
chloropus (500) and Hydrophasianus chirurgus (100). Pallas's Fish-Eagle Haliaeetus leucoryphus
is resident in the area, and the kingfishers Alcedo atthis, Halcyon smyrnensis and Ceryle rudis are
common.
The otter Lutra lutra is still fairly common in the lake, and other mammals known to occur in the
reserve include Vulpes vulpes and Canis aureus. The lake supports a rich fish fauna including
(Cyprinus carpio, Crosso cheilus, Barbus conchonius and Gambusia affinis. The zooplankton
includes at least 44 species of protozoans, 18 rotiferans and 38 crustaceans (mainly Cladocera and
Rhizopoda).
Special floral values: No information.
Research and facilities: Biologists from the Department of Botany at the University of Kashmir
have conducted a considerable amount of limnological and ecological research at Hokarsar and
four other similar lakes in the Vale of Kashmir. The research has included studies of the mineral
composition, biogeochemical cycling, plankton populations, biomass, productivity, trophic
structure, ecology of macrophytes, and feeding ecology of the breeding birds. The Department of
Wildlife Protection has also carried out some research at the lake, and has conducted waterfowl
counts.
References: Abdulali & Savage (1970); Daniel (1985); Fernandes (1987); Kaul, S. (1979 &
1982); Kaul, S. et al. (1982); Kaul, V. (1970 & 1977); Kaul, V. et al. (1978); Luther & Rzoska
(1971); Pandit (1982); Pandit & Kaul (1982).
Criteria for inclusion: 1b, 3a.
Source: Mir Inayat Ullah.
Wetland name: Pong Dam Lake
Country: India
Coordinates: 32°00'N, 76°0'E;

Location: in the Himalayan foothills, 110 km ENE of Amritsar and about 170 km from
Chandigarh, Himachal Pradesh.
Area: c.45,000 ha at maximum flooding.
Altitude: 450m.
Biogeographical Province: 4.8.4.
Wetland type: 17.
Description of site: A recently created water storage reservoir on the Beas River in the low
foothills of the Himalayas on the northern edge of the Indo-Gangetic plain. The Dhauladhar
mountain range forms a backdrop to the lake. The water level is subject to appreciable seasonal
fluctuations. At high water levels, the maximum depth exceeds 50m; at low water levels, a muddy
shoreline up to l00m wide is exposed. Parts of this exposed shoreline are cultivated during the dry
season. The main source of water is the Beas River flowing out of the Kulu district of Himachal
Pradesh. The reservoir contains several large islands which have been almost completely
deforested. There is a large area of pools and swampy grassland immediately below the outfall
from the dam.
Climatic conditions: North Indian monsoon climate with hot humid summers (maximum
temperature 40°C) and cold dry winters.
Principal vegetation: There is some submerged aquatic vegetation in the lake, but because of the
pronounced seasonal changes in water level, the shoreline does not support extensive areas of
emergent vegetation. The surrounding hillsides still support some mixed deciduous and pine
(Pinus roxburghii) forest.
Land tenure: State owned; the Beas Bhakhra Management Board controls the reservoir, and the
State Forestry Department, the catchment area.
Conservation measures taken: The entire reservoir was declared a Bird Sanctuary in 1986, and
is now being managed under an Intensive Management Plan with financial assistance from the
Central Government.
Conservation measures proposed: Gaston and Pandey have made a number of proposals for the
development and management of the Bird Sanctuary. These include: (a) the creation of permanent
shallow-water areas where reed-beds and other perennial aquatic vegetation will develop and
attract additional bird species; (b) the establishment of trees on the main island to provide nesting
sites for colonial nesting birds such as storks, herons and egrets; (c) the construction of floating
islands which can be tethered in deep water and would provide roosting and perhaps nesting sites
for other species. One area, the mouth of the Banerkhad (Banganga) just below Haripur-Guler,
has been recommended for development. If this is successful, one or two other areas might be
developed and managed for wildlife. Other proposals concern the provision of facilities for
observing birds on the lake, such as access paths and observation towers, and the provision of
appropriate educational material. It was also suggested that the Sanctuary might be extended to
incorporate the pools and marshy area below the dam, thereby increasing habitat diversity within
the reserve.
Land use: Water supply for irrigation and domestic use. There is some small-scale fishing in the
lake, and the shoreline is cultivated during the dry season. Surrounding areas are used for forestry
plantations and agriculture.
Disturbances and threats: Fishing and cultivation along the shoreline are a source of some
disturbance, but there is reported to be little poaching. The most serious threat comes from
agricultural and forestry malpractices in the water catchment area.
Economic and social values: In addition to its importance for water supply, the reservoir
supports a small fishery supplying local markets, and could, if appropriately managed, evolve into
a readily accessible and important centre for conservation education.
Fauna: The reservoir has rapidly become an important staging and wintering area for a wide
variety of migratory waterfowl. A brief survey in December 1985 recorded about 10,000 ducks

near the southern shore of the lake and a further several thousand near the mouth of the Gaj Khad.
The majority were Anas platyrhynchos, but significant numbers of A. acuta, A. crecca and Aythya
ferina were also present. Moderate numbers of shorebirds were observed around Dehra and near
the mouth of the Gaj Khad, mainly Tringa totanus, T. nebularia, T. ochropus, Actitis hypoleucos
and Calidris temminckii. Other birds present included many herons and egrets (Ardeidae), small
numbers of Mycteria leucocephala, Ciconia nigra and Grus antigone, Porphyrio porphyrio,
several Larus ichthyaetus (an uncommon species in Himachal Pradesh) and two Red-necked
Grebes Podiceps grisegena, a species which had not been recorded previously in India. Very
large numbers of ducks were again present in February 1988, mainly A. crecca, A. platyrhynchos,
A. acuta and Tadorna ferruginea. The wide variety of raptors present in December 1985 was also
noteworthy; these included Pandion haliaetus, Haliaeetus leucoryphus, Circus aeruginosus and
Aquila rapax. As an important new site for waterfowl and other birds associated with wetlands,
Pong Dam Lake partly compensates for the drainage of some natural wetland habitats elsewhere
in northern India.
Special floral values: None known.
Research and facilities: Gaston and Pandey carried out a preliminary avifaunal survey in
December 1985 and made recommendations for the development and management of the Bird
Sanctuary.
References: Gaston (1985); Gaston & Pandey (1987).
Criteria for inclusion: 3a.
Source: Sanjeeva Pandey.
Wetland name: Harike Lake
Country: India
Coordinates: 31°lO'N, 74°56'E;
Location: in Amritsar District, 55 km south of Amritsar, Punjab.
Area: 4,100 ha.
Altitude: c.210m.
Biogeographical Province: 4.8.4.
Wetland type: 17.
Description of site: Harike Lake is a shallow water storage reservoir created in 1953 by the
construction of a barrage at Harike at the confluence of the Sutlej and Beas Rivers. The lake
forms the headworks of the Rajasthan, Ferozapur and Makku feeder canals. It is triangular in
shape, with its apex at the west, the Dhussi Bund forming one side, a canal the second and a
major road the third. The lake has some thirteen islands. Water depths vary from a few
centimetres to a maximum of two metres. The lake is surrounded by agricultural land and
provides the main source of water for the ambitious Rajasthan Canal Project.
Climatic conditions: North Indian monsoon climate, typical of the Punjab. The monsoon rains
have been well below average in many recent years.
Principal vegetation: The dominant floating vegetation is Eichhornia crassipes which covers
almost half of the lake. Azolla sp occurs in small patches in open water areas. The lotus Nelumbo
nucifera is the most conspicuous rooted floating vegetation. Ipomoea aquatica extends out over
the shallower areas at the lake margins. Submerged vegetation consists of species of Najas,
Hydrilla, Ceratophyllum, Potamogeton, Vallisneria and Chara. The emergent marsh vegetation is
dominated by Typha sp. These species together with other grass species colonize mud and root
debris derived from Eichhornia crassipes and form tiny floating islets throughout the lake. The
embankments have been planted with Dalbergia sissoo, Acacia arabica, Zizyphus sp, Ficus sp
and other trees. The widespread alien Prosopis juliflora also occurs in large clumps along the
embankment.

Land tenure: The lake is entirely state owned.
Conservation measures taken: Harike Lake was declared a Bird Sanctuary by the State
Government in August 1982. A management plan has been drawn up for the development of the
area as a sanctuary, and a major research laboratory is planned.
Conservation measures proposed: The State Wildlife Board has made a number of
recommendations concerning the conservation of the lake's fauna and flora, and additional staff
are to be appointed. The management plan includes proposals for selective tree planting, the
creation of permanent stretches of shallow water, the regulation of fishing, and the provision of
facilities for bird-watching. Harike Lake has been recommended for designation as a Wetland of
International Importance under the Ramsar Convention.
Land use: The lake is the main source of water for the Rajasthan Canal Project. The entire lake is
leased on an annual basis to commercial fishing interests.
Disturbances and threats: The rapid spread of Water Hyacinth (Eichhornia crassipes) is a very
serious problem; nearly 70% of the lake's surface is now covered with weeds. Eradication has
been attempted but without success, fresh infestation from upstream taking place within months.
A massive eradication programme together with an efficient screening of water entering the lake
will be required to cope with the problem effectively. The problem of soil erosion in the
catchment area is acute, and the lake is silting up rapidly. Fishing continues by day and by night
throughout the year, and causes a considerable amount of disturbance to wildlife. The gill nets
used by the fishermen have been shown to cause some mortality amongst ducks. Thousands of
crows (Corvidae), attracted to a nearby carcass dump, roost around the lake, and may be having a
detrimental effect on some breeding birds.
Economic and social values: The lake supports a major fishery, and has great potential for
scientific research, outdoor recreation such as bird-watching, and conservation education.
Fauna: An extremely important staging and wintering area for migratory waterfowl, particularly
ducks, although recent reports suggest that there has been a decline in the number of birds visiting
the lake in recent years. No regular censuses have been made, but over 200,000 ducks have been
counted at the peak of the migration season. Anas penelope, A. crecca, Anas acuta and A.
clypeata are abundant, and Tadorna ferruginea and Anas strepera occur in large numbers. The
lake is evidently very attractive to diving ducks; Netta rufina, Aythya ferina and A. fuligula are
reported to be particularly common, and A. nyroca occurs in significant numbers. There have
been regular reports of Anas falcata, Aythya mania and Oxyura leucocephala, three species rarely
seen elsewhere in India. Anser anser is a common winter visitor, and A. indicus and Grus grus
occur on migration. Resident species occurring in good numbers include Phalacrocorax carbo, P.
niger, Anhinga melanogaster, several herons and egrets, Mycteria leucocephala, Piegadis
falcinellus, Platalea leucorodia, Sarkidiornis melanotos, Nettapus cormandelianus, Anas
poecilorhyncha, Porphyrio porphyrio and Hydrophasianus chirurgus. The eagles Aquila clanga,
A. heliaca and A. rapax have been recorded regularly in winter, and Haiiaeetus leucoryphus
breeds in the area.
Mammals known to occur in the area include Lutra perspiciliata (common), Felis chaus, Canis
aureus and Sus scrofa. Of the several species of freshwater turtle occurring in the lake, Kachuga
tectum and Lissemys punctata are the most common. Over 15 species of fishes have been
recorded, including several commercially valuable species.
Special floral values: None known.
Research and facilities: The Bombay Natural History Society is engaged in a detailed research
and bird ringing programme at Harike Lake. A major ornithological field laboratory is being
established, and large numbers of birds have already been ringed (2,199 individuals of 73 species
during the winter of 1981/82). The problems and prospects of Harike Lake were detailed in a
seminar convened at the Punjab Agricultural University, Ludhiana, in 1983. Attempts are

currently being made to monitor a variety of complex hydrobiological problems including the
eradication of Eichhornia.
References: Ali & Hussain (1982 & 1984); Fernandes (1987); Hussain (1987a & 1987b); IUCN
(in prep); Karpowicz (1985).
Criteria for inclusion: 2a, 3a.
Source: S.A. Hussain and Christopher Murphy.
Wetland name: Lay Kush Tirath
Country: India
Coordinates: 29°55'N, 76°00'E;
Location:95 km WNW of Karnal, Haryana.
Area: 8 ha.
Altitude: c.230m.
Biogeographical Province: 4.8.4.
Wetland type: 14.
Description of site: A small freshwater lake and associated marshes on the rolling plains of
northwestern Haryana.
Climatic conditions: Dry tropical monsoon climate typical of the Upper Ganges Plain.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: A reserve was established in May 1974, but the status of
protection is unknown.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: The area is a site of religious significance.
Fauna: An important area for both resident and migratory waterfowl, notably Ardeidae,
Ciconiidae, Anatidae and Gruidae.
Special floral values: No information. References: Karpowicz (1985).
Criteria for inclusion: 0.
Source: See references.
Wetland name: Wetlands in Corbett National Park
Country: India
Coordinates:29°25'-29°40'N, 78°45'-79°05'E;
Location: in Ramnagar District, Kumaon Foothills, 80 km north of Moradabad, Uttar Pradesh.
Area: Area of wetlands unknown; National Park 52,082 ha including a core zone of 31,998 ha
and a buffer zone of 20,084 ha.
Altitude: 400-1,210m.
Biogeographical Province: 4.8.4.
Wetland type: 12, 15 & 17.
Description of site: The Ramganga River flows from east to west through Corbett National Park
into the Ramganga water storage reservoir behind the Kalagarh Dam. The construction of the
Kalagarh Dam resulted in inundation of the lower riverine forested tracts together with important
grasslands, known as "chaurs". This has been partially compensated by an extensive muddy
margin around the reservoir which increases in width during the winter months as the water level
falls. The river is a fast-flowing torrent for much of its course through the Park, but there are
numerous backwaters, oxbow creeks and small ponds within the flood plain, particularly near to
Dhikala, the visitor centre in the middle of the Park.

Climatic conditions: Tropical monsoon climate.
Principal vegetation: The emergent vegetation along sluggish backwaters and in ponds consists
of species of Phragmites, Typha and Scirpus.
Land tenure: State owned.
Conservation measures taken: Corbett National Park (52,082 ha) was first established in 1936.
Most of the wetland habitat is situated in the central part of the Park and is well protected. The
Gharial Gavialis gangeticus is the subject of a re-introduction programme; by January 1987, 27
young Gharials had been released in the Park.
Land use: The area is a managed nature reserve and important tourist centre. Sport fishing with
rod and line is permitted at certain points along the river.
Disturbances and threats: The most serious threat to the wetland ecosystems is deforestation in
the upper reaches of the river outside the Park and consequent increased silt load in the river.
Tourists are a source of some disturbance at Dhikala, and there may be a small amount of
pollution in the Ramganga River.
Economic and social values: The Ramganga is a fine scenic river flowing through relatively
undisturbed forests with great wildlife interest. The area is very attractive to tourists, making
Corbett one of the most visited National Parks in India (20,000 visitors in 1983/84).
Fauna: Several fish species occur including Barbus tor, B. chilinoides, Labeo calbasu,
Oxygaster bacaila and Bagarius bagarius. Many species of waterfowl have been recorded, but
mostly in small numbers. Ephippiorhynclius asialicus probably breeds; Ciconia nigra is regular in
spring (up to 60 in March), and Ciconia episcopus occurs in small numbers. Winter visitors
include Phalacrocorax carbo (up to 130), Mergus merganser (common along the river) and
Ibidorhyncha struthersii (scarce). Birds of prey are common; Pandion haliaetus is a common
visitor, Ichthyophaga nana and Haliaeetus leucoryphus breed, and Aquila clanga occurs in
winter. The two fish-owls Ketupa zeylonica and K. flavipes occur in the riverine forest. Mammals
closely associated with the wetlands include the Common Otter Lutra lutra and Fishing Cat Felis
viverrina. The Marsh Crocodile or Mugger Crocodylus palustris is fairly common, and the
Gharial Gavialis gangeticus was re-introduced into the Park in the early 1980's.
Special floral values: None known.
Research and facilities: Corbett National Park has been part of Project Tiger since 1974.
Numerous studies have been undertaken on the wildlife in collaboration with the Zoological
Survey of India.
References: IUCN (in prep); Jam & Sastry (1983).
Criteria for inclusion: 1b, 2a, 3b.
Source: Derek A. Scott, Anthony Stones and James A. Woistencroft.
Wetland name: Wetlands in Kishanpur Pashu Vihar Sanctuary
Country: India
Coordinates: 28°21'-28°40'N, 80°20'-80°24'E;
Location:near the Nepalese border, 80 km NNE of Shah jahanpur, Uttar Pradesh.
Area: Area of wetlands unknown; Sanctuary 22,712 ha.
Altitude: 145-176m.
Biogeographical Province: 4.8.4.
Wetland type: 15 & 18.
Description of site: Permanent and seasonal freshwater ponds, marshes and areas of seasonally
inundated terai grassland in the Kishanpur Pashu Vihar Sanctuary. The wetlands are fed by
monsoon run-off and a tributary of the Ghaghara River rising in the foothills of western Nepal,
The water table is high; there are many artesian wells, and much of the area is prone to water
logging.

Climatic conditions: Tropical monsoon climate with an average annual rainfall of about 1,000
mm.
Principal vegetation: No information is available on the aquatic vegetation. The main forest type
is North Indian tropical moist deciduous forest.
Land tenure: State owned.
Conservation measures taken: The area was declared a Sanctuary in 1972 to conserve a
population of the Swamp Deer Cervus duvaucelli.
Land use: A managed nature reserve.
Disturbances and threats: Grazing by domestic livestock and forestry operations are the main
problems in the Sanctuary.
Economic and social values: No information.
Fauna: The Sanctuary supports a small population of the Swamp Deer Cervus duvaucelli. The
rich avifauna probably includes Francolinus gularis and Houbaropsis bengalensis. Fish species
include Rohu.
Special floral values: No information.
References: IUCN (in prep).
Criteria for inclusion: 1b, 2a.
Source: See references.
Wetland name: Wetlands in Dudhwa National Park
Country: India
Coordinates: 28°21'-28°41'N, 80°30'-80°55';
Location:on the Nepalese border about 180 km NNW of
Lucknow, Uttar Pradesh.
Area: Area of wetland unknown; National Park 49,029 ha.
Altitude: 152-183m.
Biogeographical Province: 4.8.4.
Wetland type: 11, 13, 14, 15, 18 & 21.
Description of site: A large National Park on a vast alluvial plain near the foothills of the
Himalayas, with a fine selection of terai ecosystems. Much of the Park is a mosaic of tropical
semi-evergreen forest, tropical moist deciduous forest, dry deciduous forest, riparian forest and
swamp forest. The wooded areas are fragmented by extensive areas of mesophyllous grassland
known as phantas. Wetland habitats include a number of small perennial rivers, ponds, lakes
(known as tals) and marshes. The most important lakes are Banki Tal and Kukra Tal. Together
with Royal Sukla Phanta and Royal Bardia National Parks in Nepal, Dudhwa is an example of the
often marshy, undulating alluvial lands between the Bhabar and the Gangetic Plain, an area that
has been largely converted to agricultural use elsewhere in the sub-continent west of Assam.
Climatic conditions: Tropical monsoon climate typical of the northern Indo-Gangetic plain, with
an average annual rainfall of about 1,000 mm. The monsoon rains occur from June to October.
Principal vegetation: The phanta grasslands are composed of Themeda arundinacea, Saccharum
spontaneum, S. benghalensis, Narenga porphyrocoma, Vetiveria zizanoides, Cymbopogon
flexuosus, Demostachya bipinata, Apluda nuitica, Dichanthium annulatum, D. glabrum,
Bendosorghum sp, Hygroryza aristata, Panicum paludosum and Echinochloa spp. The riparian
forest is principally composed of Acacia catechu, Dalbergia sissoo, Trewia nudiflora, Mallotus
philippensis, occasional Syzygium cuminii and Barringtonia acutangula. The small lakes (tals) are
eutrophic, with extensive submerged and emergent vegetation; stands of Phragmites sp and Typha
sp fringe the lakes and Nymphaea spp are abundant on the surface of the water.
Land tenure: State owned.

Conservation measures taken: A first working plan was developed in 1886. Sonaripur
Sanctuary was established in 1958, and then in 1963, the sanctuary was extended to its present
size of about 61,000 ha and declared the Dudhwa Sanctuary. In February 1977, the Government
of Uttar Pradesh notified an area of 49,029 ha as Dudhwa National Park under the Wildlife
Protection Act (1972).
Conservation measures proposed: An area of 9,000 ha has been selected for the re-introduction
of the rhinoceros Rhinoceros unicornis. It is predicted that this area could eventually
accommodate 100 individuals. A buffer zone around much of the Park should absorb the majority
of grazing incursions, but radical proposals are required to reduce conflicts along the southern
boundary.
Land use: A managed nature reserve.
Disturbances and threats: The major problems are poaching, illegal burning, grazing by
domestic livestock and a railway line which runs through the Park. The Dudhwa forests are
threatened by rising anti-tiger sentiments stirred by local politicians keen to exploit the potential
gains should the Park be reduced in area. Serious encroachment has taken place in the past two
decades resulting in increased confrontations between tigers and people. Several people have been
killed, and at least 15 tigers were illegally shot or poisoned between December 1986 and
December 1987. In order to reduce conflicts, the buffer zone may be increased, but public
sentiment peripheral to the Park might prevent or even reverse any attempts to expand the area of
the Park .
Economic and social values: Potentially an important site for tourism. Re-introduction of the
Indian One-horned Rhinoceros Rhinoceros unicornis has stimulated an interest in the Sanctuary,
and the number of visitors is likely to increase. The site is almost contiguous with Royal Sukla
Phanta Wildlife Reserve in Nepal.
Fauna: The Sanctuary supports an internationally significant population of the nominate race of
the Swamp Deer Cervus duvaucelli, and there is a large population of the Common Otter Lutra
lutra. Healthy populations of Panthera tigris, Cervus unicolor, Axis axis and Felis viverrina occur
peripherally to the wetland areas, and there is a small population of Asian Elephants Elephas
maximus in the park (not more than 20 individuals in 1987). The endangered Hispid Hare
Caprolagus hispidus may occur in the grassland areas.
The wetlands support important wintering populations of waterfowl including Ciconia episcopus,
Ephippiorhynchus asiaticus, Threskiornis melanocephalus, Sarkidiornis melanotos and Grus
antigone. A waterfowl census at Banki Tal in January 1987 recorded:
700 Anser anser
1,500 Dendrocygna javanica
200 Netta rufina
200 Sarkidiornis melanotos
500 Porphyrlo porpliyrio
300 Pulica aira
60 Hydrophasianus chirurgus
together with smaller numbers of many other species. Ciconia episcopus and Ephippiorhynchus
asiaticus are both thought to breed in the Park. Aythya baeri is an occasional winter visitor; four
birds were present at Kukra Tal in 1982. Other noteworthy wetland species recorded in recent
years include Pandion haliaetus, Ichthyophaga ichthyaetus, Aquila clanga, Circus melanoleucos,
Francolinus gularis, Saxicola leucura and Turdoides earlei. Phylloscopus fulgiventer is a
common winter visitor to the tals. The endangered Bengal Florican Houbaropsis bengalensis is
resident in the phanta grassland. Fishes include the Rohu.
Special floral values: Some exceptionally fine stands of sal Shorea robusta growing in Dudhwa
are often considered to be the best examples of this forest type in the Indian sub-continent.

Research and facilities: Rhinoceros research is being funded by the Department of the
Environment. A PhD student from Lucknow is studying the ecology of Cervus duvaucelli.
References: IUCN (in prep); Jam & Sastry (1983).
Criteria for inclusion: lb. 2a, 3b.
Source: Asad R. Rahmani and James A. Wolstencroft.
Wetland name: Manjhira Impoundment at Girija Barrage
Country: India
Coordinates: 28°18'N, 81°04'E;
Location:near the Nepalese border, 12 km from Katerniaghat and 160 km north of Lucknow,
Uttar Pradesh.
Area: 1,200 ha.
Altitude: c.l50m.
Biogeographical Province: 4.8.4.
Wetland type: 17.
Description of site: A water storage reservoir at Girija Barrage on the Ghaghara River about 20
km downstream from the Nepalese border. The maximum depth does not exceed 4m.
Climatic conditions: Tropical monsoon climate with an average annual rainfall of about 1,000
mm.
Principal vegetation: Mainly submergent vegetation, predominantly species of Chara,
Vallisneria and Hydrilla.
Land tenure: State owned.
Conservation measures taken: No habitat protection. Shooting has been prohibited and fishing
operations are under Government control.
Land use: Water supply and fishing.
Disturbances and threats: Fishing activities cause a considerable amount of disturbance to
waterfowl, and in years when the Government does not permit fishing, for example in 1986/87,
larger numbers of waterfowl are present.
Economic and social values: The impoundment supports a valuable fishery.
Fauna: An important wintering area for migratory waterfowl, particularly Anatidae. During a
brief survey in December 1986, some 50 Podiceps cristatus, over 12,000 ducks and a wide
variety of other waterfowl were observed from a road, which flanks the lake. The lake is
particularly rich in Aythya species, and Netta rufina is very common.
Special floral values: No information.
Research and facilities: A preliminary survey has been carried out by the Bombay Natural
History Society.
Criteria for inclusion: 3a.
Source: Asad R. Rahmani and Carl D'Silva.
Wetland name: Wetlands in Katerniaghat Pashu Vihar Sanctuary
Country: India
Coordinates: 28°07'-28°20'N, 81°03'-8l°20'E;
Location:near the Nepalese border, 150 km north of
Lucknow, Uttar Pradesh.
Area: Area of wetlands unknown; Sanctuary 40,000 ha.
Altitude: c.l50m.
Biogeographical Province: 4.8.4.
Wetland type: 11, 13, 15 & 18.

Description of site: Katerniaghat Pashu Vihar Sanctuary includes a stretch of the Ghaghara
(Girwa) River, below its confluence with the Kauriala River near the Nepalese frontier. The
Ghaghara is a fast-flowing terai river with seasonal sand banks, gravel bars and stoney islands.
The Sanctuary also includes several oxbow lakes (jheels), low-lying terai swamp lands along old
watercourses and in hollows, and areas of seasonally flooded grassland.
Climatic conditions: Tropical monsoon climate with an average annual rainfall of about 1,000
mm.
Principal vegetation: No information is available on the wetland vegetation. The Ghaghara River
flows through an area of moist deciduous Bhabar forest, Terminalia forest, eastern seasonal
swamp forest and low alluvial savanna woodland. The dominant tree species are Shorea robusta,
Terminalia tomentosa, Adina cordifolia, Diospyros tomentosa, Cassia fistula, Dalbergia sissoo
and Bombax malabaricum.
Land tenure: State owned.
Conservation measures taken: The Sanctuary was established in May 1976 under the
FAO/UNDP Crocodile Project, primarily to conserve a population of the endangered Gharial
Gavialis gangeticus. A captive-rearing project was established, and by January 1987, some 129
Gharials had been released in the Sanctuary. The Ghaghara River section of the Sanctuary is
maintained as a core area where disturbance is kept to an absolute minimum.
Land use: The Sanctuary is a managed nature reserve.
Disturbances and threats: Grazing by domestic livestock, poaching and illegal burning are
causing problems in the Sanctuary.
Economic and social values: Nature-oriented tourism and scientific research.
Fauna: An important refuge for Gharials Gavialis gangeticus, which are restricted to a five km
stretch of the river near the Nepalese border. In 1975, there were two males, seven females, two
near-adults, four sub-adults, 11 juveniles and two young, i.e. 28 individuals, in the Sanctuary.
This population increased in 1976 as animals moved out of the Nepalese section of the river as a
result of disturbance there. A large number of captive-reared individuals (about eighteen months
old and approximately 1.2m in length) have subsequently been released in the Sanctuary (129 by
January 1987). The Marsh Crocodile or Mugger Crocodylus palustris also occurs in the
Sanctuary. Fishes include Barbus tor, Rohu, Bam and Bhakur.
Large mammals known to occur in the Sanctuary include Panthera tigris, P. pardus, Melursus
ursinus, Cervus unicolor, C. porcinus, Axis axis, Boselaphus tragocamelus, Muntiacus muntjak,
Sus scrofa and Hyaena hyaena. No information is available on the waterfowl.
Special floral values: No information.
Research and facilities: A Gharial breeding centre has been established and this includes a
research laboratory. A PhD student sponsored by the State Forest Department is working on the
ecology and management of the crocodilians.
References: Groombridge (1982); Singh (in prep).
Criteria for inclusion: 1b, 2a.
Source: See references.
Wetland name: Pyagpur and Sitadwar Jheels
Country: India
Coordinates: 27°25'N, 81°48'E;
Location:in Bahraich District, 100 km northeast of Lucknow, Uttar Pradesh.
Area: Pyagpur 2,800 ha; Sitadwar 150 ha.
Altitude: c. 125m.
Biogeographical Province: 4.8.4.
Wetland type: 14.

Description of site: Two shallow freshwater lakes (jheels) with associated marshes, situated
some 20 km apart on the plains between the Rapti and Ghaghra Rivers. Phyagpur is described as
an excellent permanent jheel of between 1-3m in depth; the much smaller Sitadwar Jheel is
somewhat shallower and prone to drying out in the dry season.
Climatic conditions: Tropical monsoon climate typical of the Gangetic Plain.
Principal vegetation: Virtually the whole of Pyagpur is covered with Eichhornia crassipes.
Wherever the surface is open, there is a rich growth of submergents such as Chara sp and
Hydrilla sp. No information is available on the vegetation of Sitadwar.
Land tenure: Both jheels are state owned; the surrounding area is privately owned agricultural
land.
Conservation measures taken: No conservation measures have been taken at Pyagpur but
further agricultural encroachment and shooting have been prohibited at Sitadwar.
Conservation measures proposed: The Uttar Pradesh Forest Department has plans to develop
Sitadwar as a Bird Sanctuary.
Land use: Fishing in Pyagpur Jheel, and waterfowl hunting at both sites.
Disturbances and threats: The major threat to both wetlands is the gradual encroachment of
agricultural land. Intensive fishing causes excessive disturbance at Pyagpur, and there is
considerable disturbance at Sitadwar during religious festivals. Illegal trapping and shooting of
waterfowl still take place at Pyagpur, and there is some illegal shooting at Sitadwar.
Economic and social values: Pyagpur Jheel supports a very important fishery, and Sitadwar is a
site of religious pilgrimage and festivals.
Fauna: Both sites are important for migratory and resident waterfowl. Salim Au recorded Grus
leucogeranus at Pyagpur in the 1930's. A waterfowl survey of Sitadwar Jheel in January 1987
recorded:
28 Pelecanus onocrotalus
51 Ardea cinerea
230 Platalea leucorodia
250 Dendrocygna javanica
300 Anthropoides virgo
100 Hydrophasianus chirurgus
together with smaller numbers of many other species.
Special floral values: No information.
Research and facilities: Preliminary surveys and waterfowl censuses have been carried out by
the Bombay Natural History Society.
Criteria for inclusion: 1b, 3b.
Source: Asad R. Rahmani and Carl D'Silva.
Wetland name: Jheels in the vicinity of Haidergarh
Country: India
Coordinates: 26°35'N, 81°15'E;
Location:near the town of Haidergarh (Hydergarh) in Barabank District, 50 km southeast of
Lucknow, Uttar Pradesh.
Area: Haidergarh Jheel 100 ha; Madha-ki-jheel 1,600 ha.
Altitude: c.100m.
Biogeographical Province: 4.8.4.
Wetland type: 13 & 14.
Description of site: A group of shallow freshwater lakes and meandering water courses with
associated marshes, subject to monsoon flooding and often dry by the end of the dry season.
These jheels are typical of the jheels of the Gangetic plain of Uttar Pradesh and are representative

of the wetlands of the entire Oudh region to the southeast. Virtually all of the surrounding areas
are cultivated in smallholdings, and many of the jheels have already been drained and converted
into agricultural land. Most of the jheels are residual oxbow lakes, for the most part overgrown
with emergent vegetation and often utilized as village ponds by the local human population.
Climatic conditions: Tropical monsoon climate typical of the Gangetic Plain.
Principal vegetation: In their natural condition, the jheels support a profuse growth of free
floating, rooted floating, submerged and emergent aquatic vegetation, typical of the region.
Unfortunately, Eichhornia crassipes has invaded the area and is already dominant at many sites.
Land tenure: Probably privately owned throughout.
Conservation measures taken: None except at Haidergarh Jheel where shooting has been
prohibited. Unfortunately, enforcement is insufficient to prevent shooting taking place.
Land use: No information.
Possible changes in land use: Wetlands throughout the region are being drained for conversion
to agricultural land.
Disturbances and threats: The jheels are rapidly being converted to agricultural use. Most are
already partly drained; over 50% of Haidergarh Jheel has been drained and agricultural land now
extends to the edge of the open water. Other threats include illegal shooting and trapping of
waterfowl, and pollution with domestic and agricultural effluents. The spread of Eichhornia
crassipes is a major problem at many of the jheels.
Economic and social values: Several of the jheels are important regulators of the local water
table.
Fauna: Taken collectively, the jheels around Haidergarh are of great importance for many
resident and migratory species of waterfowl.
Special floral values: No information.
Research and facilities: Preliminary surveys have been carried out by the Bombay Natural
History Society.
Criteria for inclusion:1b, 3b.
Source: Asad R. Rahmani.
Wetland name: Nawabganj Priyadarshani Bird Sanctuary
Country: India
Coordinates: 26°50'N, 8l°10'E;
Location: south and east of the Kanpur-Lucknow highway, 45 km east of Lucknow, Uttar
Pradesh.
Area: c.600 ha.
Altitude: 115m.
Biogeographical Province: 4.8.4.
Wetland type: 14 & 21.
Description of site: A permanent, shallow, freshwater lake and associated marshes with some
adjacent riparian forest, on the upper Gangetic plain. The lake is fed by monsoon run-off, and has
an average depth of 1.0-1.5m at maximum water levels. The water level fluctuates considerably,
and much of the lake dries out in early summer. The pH varies between 7.6 and 7.9.
Climatic conditions: Tropical monsoon climate typical of the upper Gangetic Plain.
Principal vegetation: The lake supports a variety of aquatic plants typical of the upper Ganges
system, including Eichhornia crassipes, Lemna minor, Azolla pinnata, Pistia stratiotes, Spirodela
polyrhiza, Ipomoea aquatica, Enhydra fluctuans and Nymphaea sp. Emergents include species of
Cyperus, Scirpus and Oryza sativa. There are several stands of riparian forest planted in the 1970s
around the periphery of the lake.
Land tenure: The lake is state owned; surrounding areas are privately owned.

Conservation measures taken: The lake and adjacent riparian forests are protected in a Bird
Sanctuary. Trees have been planted around the Sanctuary headquarters, and various facilities have
been provided for visitors. The Sanctuary adjoins a Deer Park at its southwestern corner.
Land use: Outdoor recreation, including some boating on the lake.
Disturbances and threats: Some pollution reaches the lake in waterways from a nearby town.
There has been a considerable amount of hunting of ducks and shorebirds in the past, but since
1972 the local bird market has become illegal. Eichhornia crassipes infestation is a problem as at
most wetlands in Uttar Pradesh. Visitors to the Sanctuary cause some disturbance, and this can be
particularly damaging when the birds are nesting.
Economic and social values: A popular recreation area for the inhabitants of Lucknow and
Kanpur, as well as tourists from further afield. If managed properly, the Sanctuary could evolve
into an important educational and recreational centre for the people of neighbouring towns and
cities.
Fauna: An important lake for both resident and migratory waterfowl. Large water birds started to
nest at the lake in about 1980, and there is now a mixed breeding colony of Anhinga
melanogaster, Nycticorax nycticorax, two or three species of Egretta, and Platalea leucorodia.
Other resident species include Porphyrio porphyrio, Hydrophasianus chirurgus and Metopidius
indicus. The lake is also important for wintering waterfowl, chiefly Anatidae and Fulica atra.
Ducks present in January 1987 included several hundred Dendrocygna javanica, 200-300 Alias
strepera, over 500 A. poecilorhyncha, and numerous A. acuta and A. clypeata. A wide variety of
large raptors occurs in the area including Haliaeetus leucoryphus, Aquila clanga, Circus
aeruginosus and C. melanoleucos.
Special floral values: No information.
Research and facilities: Some waterfowl censuses have been carried out. Observation facilities
include a watch tower and a permanent hide. The Tourist Department has built a Guest House,
and there is a restaurant and picnic area by the lake.
References: Anon (1982).
Criteria for inclusion: lb, 3b.
Source: Asad R. Rahmani and V. Sundararaman.
Wetland name: Dahar and Sauj (Soj) Jheels
Country: India
Coordinates: 26°55'-27°25'N, 79°10-80°15'E;
Location: in Hardoi and Etawah Districts, south of Farrukhabad, Uttar Pradesh.
Area: Dahar 500 ha; Sauj 400 ha; Sheoja and Gaundial 500 ha; Mohri-Sothna 300 ha.
Altitude: 135-150m.
Biogeographical Province: 4.8.4.
Wetland type: 13 & 14.
Description of site: The Ganga (Ganges) and Ramganga Rivers converge at 27°10'N, 79°55'E.
Within 100 km of this confluence, there are many shallow freshwater lakes (jheels) which flood
during the summer monsoon and generally retain water throughout the winter and into early
spring. Some of the main jheels are Dahar Jheel (27°19'N, 79°59'E), Sauj Jheel (27°0l'N, 79°1l'E),
Sheoja and Gaundial Jheels (27°05'N, 79°11'E), and Mohri-Sothna Jheel (26°56'N, 790 7'E). The
jheels range in size from a few hectares to about 600 ha, but fewer than 20% are larger than 400
ha. They are fed by monsoon rains flowing through natural water courses known as "nadis". Some
52% of the jheels are shallower than 1.5m and 77% have suffered at least moderate drainage.
Jheels were once an abundant feature of the rich patchwork of forests, lakes and cultivated areas,
which formerly extended throughout the western Ganges Basin. The inexorable increase in the
region's human population has resulted in the conversion of virtually the whole area into

agricultural land. The few scattered lakes, which remain, are the remnants of a very rich wetland
environment that existed until the beginning of the 20th Century.
Climatic conditions: Rat her dry tropical monsoon climate typical of the Upper Ganges Plain.
Principal vegetation: The dominant aquatic vegetation at 29 jheels surveyed by Singh et al. in
1982/83 was as follows: (a) free floating: Eichhornia crassipes, Pistia stratiotes, Lemna minor,
Spirodela polyrhiza and Azolla pinnata; (b) rooted floating: Ipomoea aquatica, I. rubens,
Enhydra fluctuans, Eclipta prostata, Jussiea repans, Nymphaea sp and Euryale ferox; (c)
submerged: Potamogeton crispus, Hydrilla verticillata, Ceratophyllum demersum, Vallisneria
spiralis and Najas graminea; (d) emergent: Cyperus sp, C. rotundus, Hygroyea sp, Oryza sativa,
Scirpus articulosus, S. littoralis and Paspalidium geminatum.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: Of the many jheels surveyed in the winter of 1982/83, four
were considered to merit special attention from conservationists. These were Dahar (Saudi),
Mohri-Sothna, Sauj (Soj) and Sheoja-Gaundial. Dahar Jheel, in particular, was thought to require
urgent attention if its excellent condition were to be maintained.
Land use: Water supply for agriculture and domestic use, fishing, hunting, the gathering of
fodder and fuel, and the harvesting of certain aquatic plants for human consumption (notably the
sedge Cyperus rotundus which forms large tubers relished by people and livestock alike).
Possible changes in land use: Extensive drainage operations are likely to result in the conversion
of most of the remaining jheels into agricultural land within the next few decades.
Disturbances and threats: The principal threats to the wetlands are drainage for conversion to
agricultural land, excessive hunting and fishing, and general over-exploitation of all the wetland
resources. Human activities such as shooting, trapping, fishing, washing, swimming and the
watering of domestic animals cause a considerable amount of disturbance at most of the jheels. Of
48 jheels surveyed in January 1983, 44% were considered to be suffering from heavy disturbance
and a further 42% from moderate disturbance. Shooting was reported at over 80% of the sites, and
at only 14% was disturbance described as light. The sedge Cyperus rotundus was obviously being
heavily over-exploited; it was found to be abundant at only 14% of the wetlands investigated, and
was completely absent at 67%.
Economic and social values: The jheels constitute a highly productive ecosystem capable of
supporting large sustainable harvests of fish, waterfowl, edible plants, firewood and fodder.
However, unless the conversion of these wetlands into agricultural land is stopped and the present
high levels of exploitation are reduced, the great economic value of the system will be lost.
Fauna: The region was once an extremely important area for both resident and migratory
waterfowl, including the endangered Siberian White Crane Grus leucogeranus. However, in a
recent survey only 23% of the jheels investigated held appreciable numbers of waterfowl, and
42% had no waterfowl at all. At two jheels, the local people gave good descriptions of G.
leucogeranus and it would seem that the area still supports this species at least during years of
drought when the Keoladeo Ghana Sanctuary (site 27) may be virtually dry. Four of the jheels
surveyed in January 1983, namely Dahar, Mohri-Sothna, Sauj and Sheoja-Gaundial, held large
concentrations of waterfowl and were considered to be worthy of special attention.
Special floral values: Sauj Jheel provides an especially rich example of the aquatic flora of the
Gangetic Basin.
Research and facilities: Sauey et al. (1987) surveyed a total of 48 jheels in two regions of Uttar
Pradesh in January 1983 during the course of a search for Grus leucogeranus, while Singh et al.
(1987) investigated 29 jheels in the districts of Hardoi, Unnao, Kanpur and Itawa in the same
winter.
References: Sauey et al. (1987); Singh et al. (1987).
Criteria for inclusion: lb, 2a, 3a.

Source: Raj Singh.
Wetland name: Dihaila Jheel
Country: India
Coordinates: 25°35'N, 78°05'E;
Location: in the Karera Bustard Sanctuary about 15 km NNW of Karera and 50 km WNW of
Jhansi, Shivpuri District, Madhya Pradesh.
Area: 370 ha.
Altitude: 227m.
Biogeographical Province: 4.8.4.
Wetland type: 14.
Description of site: A shallow freshwater lake with a maximum depth of 3-5m, occupying a
depression within the Karera Bustard Sanctuary some five km from the Sind River, a tributary of
the Ganges. At its maximum extent, the jheel covers about 370 ha, but as the dry season
intensifies the water level drops rapidly and in drought years it may become almost completely
dry. The topography of the area is slightly undulating, with numerous low hills and rocky
outcrops.
Climatic conditions: Tropical monsoon climate.
Principal vegetation: The lake has a rich aquatic vegetation composed of Hydrilla verticillata,
Potamogeton sp, Vallisneria spiralis, Chara sp and the emergents Ipomoea reptans, Scirpus
tuberosus and Vetiveria zizanoides. Most of the Bustard Sanctuary is agricultural land and
common grazing land. Acacia leucophloea is the dominant tree in the flat or slightly undulating
parts of the Sanctuary. Scattered groves of trees include species such as Azadirachta indica,
Mangifera indica, Dalbergia sissoo, Zyzygium sp, Ficus religiosa and F. benghalensis.
Land tenure: At present 250 ha are privately owned; the remainder is state owned.
Conservation measures taken: No habitat protection as such even though the jheel lies at least
partly within the Karera Bustard Sanctuary (20,221 ha), established in 1981 to protect a
population of the endangered Great Indian Bustard Ardeotis nigriceps. Excellent protection is
being extended by the Madhya Pradesh Forest Department to the bird life of the jheel, and the
Department has recently declared the area a Water bird Sanctuary.
Conservation measures proposed: The Madhya Pradesh Forest Department is hoping to acquire
the jheel and surrounding land so that the area can be given complete protection and managed as a
Water bird Sanctuary. The Bombay Natural History Society is collaborating in this endeavor.
Land use: The jheel is being used as a source of water for irrigating local arable fields. Fishing
continues at the jheel, and rice, wheat, mustard and sugar cane are grown in the peripheral areas.
Large numbers of cattle from neighbouring villages graze along the shoreline. There are 33
villages with a total human population of 25,700 (1981 census) in the Bustard Sanctuary.
Disturbances and threats: The jheel is under threat from intensive land use and habitat
modification in the surrounding areas. The current land use practices are believed to be having
serious adverse effects on the ecology of the lake. Siltation is increasing rapidly, and heaving
grazing by domestic livestock is having a damaging effect on the emergent vegetation. Fishing
activities and grazing cattle cause a considerable amount of disturbance to the waterbirds. Private
parties are currently trying to acquire the peripheral areas for agricultural development.
Economic and social values: Dihai1a jheel has great potential for development as a major
wetland sanctuary, and could become an important tourist attraction.
Fauna: An extremely important wetland for both resident and migratory waterfowl. In January
1987, it was estimated that well over 500,000 waterfowl were present on the lake. The birds were
so densely packed that it was impossible to make accurate counts. The great majority were the
dabbling ducks Anas penelope, A. strepera, A. crecca, A. acuta, A. querquedula and A. clypeata,

but large numbers of diving ducks (Aythya ferina, A. nyroca, A. fuligula) and Fulica atra were
also present. Other waterfowl included:
over 20 Pelecanus philippensis
200 Egretta alba
65 Ardea cinerea
350 Mycteria leucocephala
150 Anastomus oscitans
14 Ciconia episcopus
10 C. ciconia
600 Platalea leucorodia
50 Phoenicopterus ruber
400 Anser anser
800 A. indicus
Twenty-one species of shorebirds were recorded, many in large numbers. The jheel is especially
important for its large wintering populations of Limosa limosa, Tringa glareola, Calidris minuta,
C. temminckii and Philomachus pugnax. Flocks of up to 20,000 P. pugnax have been recorded in
early winter. Breeding birds include three species of Egretta, Mycteria leucocephala, Anastomus
oscitans, Threskiornis melanocephalus, Grus antigone (four pairs in 1986), Hydrophasianus
chirurgus, Himantopus himantopus, Vanellus duvaucelii, V. malabaricus and V. indicus.
Ephippiorhynchus asiaticus has occurred in winter. The cranes Grus grus and Anthropoides virgo
occur on passage in autumn, and a flock of 200 of the latter was present during the winter of
1984/85. A variety of birds of prey such as Pandion haliaetus, Haliaeetus leucoryphus, Circus
aeruginosus, Aquila rapax and Falco peregrinus occur in the vicinity of the jheel. The population
of Great Indian Bustards Ardeotis nigriceps has increased from 14 adults in 1982 to about 30 in
1987. A large herd of Black Buck Antilope cervicapra occurs in the area, along with Canis
aureus, Vulpes bengalensis and Herpestes sp.
Special floral values: No information.
Research and facilities: The Bombay Natural History Society has established a field research
station in Karera Bustard Sanctuary to study the ecology of Ardeotis nigriceps. The research team
has carried out some bird ringing at the jheel since 1985. There is also a Government Rest House
in the Sanctuary.
References: Hussain (1987b); Rahmani (1987 & 1988); van der Yen (1987).
Criteria for inclusion: lb. 2a, 2b, 3a.
Source: S.A. Hussain and Asad R. Rahmani.
Wetland name: Chandpata Lake
Country: India
Coordinates: 25°26'N, 77°42'E;
Location: 5 km east of Shivpuri, Madhya Pradesh.
Area: 200-300 ha.
Altitude: c.450m.
Biogeographical Province: 4.8.4.
Wetland type: 14.
Description of site: Chandpata Lake (also known as Sakhya Sagar) is a small freshwater lake
with fringing reed-beds situated within the Madhav (Shivpuri) National Park in the forested hill
country of the Vindhyan Range. The lake was once the game preserve of the Maharajah of
Gwalior. It has a maximum depth of about 12 metres, the water level fluctuating by over two
metres between the wet and dry seasons. The lake is bunded along its eastern shore and is
surrounded by groves of trees.

Climatic conditions: Rather dry tropical monsoon climate, with an average annual rainfall of
about 815 mm, most of which occurs during the monsoon in July-September. Temperatures in
summer (March-June) vary between a maximum of 39°C and a minimum of 20°C; in winter
(October-February) they vary between 31.2°C and 12°C.
Principal vegetation: The submerged vegetation consists of Hydrilla verticillata, Vallisneria
spiralis, Chara sp and Potamogeton sp; the floating vegetation is dominated by Nymphaea
nuchalis and Nymphoides sp, and the emergent vegetation, by species of Scirpus, Typha and
Phragmites. The natural vegetation of surrounding areas is mixed dry deciduous forest
interspersed with grassy glades.
Land tenure: State owned.
Conservation measures taken: Protected within the Madhav (Shivpuri) National Park (156,150
ha), first established in 1958 simultaneously with the creation of the State of Madhya Pradesh.
The area has subsequently been give further protection under the Wildlife Protection Act of 1972.
The Park includes a core zone and a buffer zone.
Land use: Water supply for irrigation; wildlife conservation and tourism in the National Park.
There are several hotels and clubs in the vicinity managed by the State Tourism Development
Corporation.
Disturbances and threats: Boating on the lake causes some disturbance. A road runs through the
National Park, facilitating collection of firewood and grass-burning activities by local villagers.
Economic and social values: Wildlife-oriented tourism and other forms of outdoor recreation.
Fauna: A very important wetland for a wide variety of resident and migratory waterfowl. Groves
of trees around the lake support a nesting colony of cormorants, herons, egrets, storks and ibises,
and large numbers of ducks, geese and cranes occur in winter. Waterfowl recorded during two
censuses in January 1987 included:
up to 39 Pelecanus philippensis
58 Anhinga melanogaster
30 Ixobrychus sinensis
250 Egretta garzetta
29 Mycteria leucocephala
26 Ciconia episcopus
20 Ephippiorhynchus asiaticus
8 Leptoptilos dubius
2 L. javanicus
200 Threskiornis melanocephalus
200 Pseudibis papillosa
80 Platalea leucorodia
150 Anser anser
360 A. indicus
250 Grus antigone
560 Anthropoides virgo
together with several thousand ducks, chiefly Anas penelope, A. strepera, A. crecca, A. acuta, A.
querquedula, A. clypeata and Aythya ferina. The lake also supports a large population of the
Marsh Crocodile or Mugger Crocodylus palustris. Wild Boars Sus scrofa are common in the
surrounding forest and often forage in the reed-beds.
Special floral values: None known.
Research and facilities: Basic faunal and floral surveys have been undertaken in the National
Park, and some waterfowl censuses have been carried out. There are several hotels and other
tourist facilities near to the National Park.
References: IUCN (in prep); Karpowicz (1985).
Criteria for inclusion: lb, 2a, 3b.

Source: Manoj K. Misra and Rajiv Saxena.
Wetland name: National Chambhal (Gharial) Wildlife Sanctuary
Country: India
Coordinates: 25°00'N, 75°40'E to 26°30'N, 79°15'E;
Location: the Chambhal River from the region of Kota in Rajasthan to its confluence with the
Jamuna River in Uttar Pradesh, in the states of Rajasthan, Madhya Pradesh and Uttar Pradesh.
Area: 400 km of river in a sanctuary of 540,000 ha.
Altitude: l20-270m.
Biogeographical Province: 4.8.4.
Wetland type: 11 & 12.
Description of site: The Chambhal is a perennial river originating in the Vindhya Range in
Madhya Pradesh; the stretch of river contained by the National Chambhal Wildlife Sanctuary
extends for a distance of 400 km downstream from the region of Kota to the confluence of the
Chambal with the Jamuna River, a major tributary of the Ganges. The river forms the boundary
between Rajasthan and Madhya Pradesh, and between Madhya Pradesh and Uttar Pradesh. Within
the Sanctuary, the river flows through areas of deeply eroded alluvium. Stony rapids, sand banks
and gravel bars are abundant, and there are many steep banks and bends
where the depth of water exceeds 10 m. Numerous temporary water courses form narrow ravines
incised into the river banks. The portion of the river at Jawaharlal Sagar is considered the best
habitat in India for the Gharial Gavialis gangeticus.
Climatic conditions: Dry tropical monsoon climate with an average annual rainfall of 800 mm,
most of which falls during the monsoon in July-September. Temperatures range from a minimum
of 4°C to a maximum of 42°C.
Principal vegetation: The aquatic vegetation consists mainly of species of Vallisneria, Hydrilla,
Zannichelia, Potamogeton, Nitella, Chara and Typha. The riverbanks support scattered groups of
Acacia catechu and A. arabica, and shrubby vegetation forms dense patches in ravines and side
valleys.
Land tenure: State owned.
Conservation measures taken: The National Chambhal (Gharial) Wildlife Sanctuary (540,000
ha) was created primarily to conserve a large population of the endangered Gharial Gavialis
gangeticus. The first section of the Sanctuary was established in 1978 under the Wildlife
Protection Act of 1972. Further sections were added in 1979 and 1983. The Sanctuary is managed
by the respective State Forest Departments, and is totally funded by the Indian Government,
which coordinates the activities of the three States. The resident staff is comprised of a Project
Officer, three game rangers, seven research assistants, seven field assistants, four boatmen and
twelve guards. The Gharial and Marsh Crocodile Crocodylus palustris are the subject of
continuing restocking and monitoring programmes. By January 1987, 1,133 Gharials and 50
Marsh Crocodiles had been released into the wild.
Land use: A managed nature reserve. The water is used for irrigation and domestic use, and
fishing occurs in many stretches of the river.
Disturbances and threats: Several dams have been constructed in the upper reaches of the
Chambhal River. These have altered the natural seasonal flow of the river, and greatly reduced the
flow in years of low rainfall. Local people fish the river with large nets, and this has contributed
to a high level of crocodilian mortality in the past. The park staff has begun to police the river to
prevent fishing in the most important areas for wildlife.
Economic and social values: The river provides a reliable source of water for irrigation and
domestic use, and supports a significant fishery.

Fauna: The Chambhal River is of outstanding importance for the endangered Gharial Gavialis
gangeticus. In 1985, the Madhya Pradesh State Forest Department conducted a census of Gharials
in the northern part of the Sanctuary. A total of 344 Gharials were located along 190 km of river.
The maximum number in a ten km stretch was 66 between km 215 and km 225. Twenty
important basking places and four nesting grounds were located. Nine Marsh Crocodiles
Crocodylus palustris were also sighted. The following freshwater turtles were recorded during the
survey: Kachuga kachuga, K. dhongoka, K. tentoria, Trionyx gangeticus, Lissemys punctata,
Chitra indica and Hardella thurgii. The Ganges River Dolphin Platanista gangeticus occurs in
the river, as does the Common Otter Lutra lutra. The river is rich in fishes, with at least 67
species known to occur. The area is of considerable importance for both resident and migratory
waterfowl, especially Ephippiorhynchus asiaticus, Anser indicus, Grus grus, Grus antigone and
Rynchops albicollis. Some thousands of Anser indicus are known to have wintered in the area in
the recent past. A waterfowl survey in January 1987 along 18 km of the river in Madhya Pradesh
(26°l0'N, 77°55'E) recorded:
187 Anser indicus
225 Tadorna ferruginea
900 Anas acuta
315 Netta rufina
11 Grus antigone
50 Vanellus spinosus
80 Charadrius dubius
44 Rhynchops albicollis
together with small numbers of many other species.
Special floral values: None known.
Research and facilities: The Crocodile Breeding Centre at Kukrail, Lucknow, has conducted a
considerable amount of research on Gavialis gangeticus, and has instituted a restocking
programme. R.J. Rao et al. conducted bird surveys along all 400 km of the river in 1984-86.
References: Gole (1982); Groombridge (1982); IUCN (in prep); Rao (1986a).
Criteria for inclusion: lb. 2a, 3b.
Source: R.J. Rao.
Wetland name: Keoladeo Ghana National Park
Country: India
Coordinates: 27°07'-27°12'N, 79°29'-79°33'E;
Location:2 km southeast of Bharatpur and 50 km west of Agra, Rajasthan.
Area: 2,873 ha; up to 1,500 ha of inundated land.
Altitude: 174m.
Biogeographical Province: 4.8.4.
Wetland type: 14, 15, 17 & 18.
Description of site: Keoladeo Ghana, or Bharatpur as it is often known, is the most famous
wetland in India; it is situated in a shallow natural depression at the western edge of the Ganges
plain, some 50 km west of the Jamuna River. The well documented avian diversity of Bharatpur
has in fact been artificially induced and began in the 1850s when the Maharajah of Bharatpur and
his state engineers created at least ten extensive, but only seasonally inundated, lagoons divided
by a system of earthen dykes (bunds). Sluice gates in the bunds facilitated control of the water
level in each compartment, in order to attract various species of waterfowl, especially ducks,
which were periodically shot in vast numbers during the winter season. The water is largely
obtained from the Arjun Bund. A canal flows through the park and up to 14 million cubic metres
of water are taken annually from the irrigation reservoir located one kilometer outside the park. In

the recent years of inadequate rainfall, the inundated area of the park has seldom exceeded 850 ha,
and the water in the lagoons has rarely achieved the maximum depth of two metres. During the
1980s particularly, the existence of flooded areas has become increasingly dependent upon
pumped water, since natural inflow from the monsoon rains has been far short of requirements. In
a year of sufficient rains, the lagoons flood during the monsoon to average depths of between one
and two metres. After October, the level in each lagoon begins to fall; by February, the lagoons
are starting to dry out and in June little water remains.
The soils at Keoladeo are predominantly alluvial, overlying kanker pan and some clay formations
resulting from the periodic inundation. The park is situated in one of the most densely populated
regions of India. Seventeen villages encircle it, and the city of Bharatpur (population 50,000) is
only two kilometers to the northwest. A metalled road, which is now closed to through traffic,
passes directly through the park. Collateral roads along the bunds branch off this main artery and
facilitate observation of the lagoons, which vary in size from a few tens of hectares to well over
100 hectares. Keoladeo is well-wooded and supports several groves of mature trees, in contrast to
the surrounding areas which are now intensively cultivated. In several of the compartments, there
are many artificial islands, which have been planted with trees to encourage colonial nesting
water birds.
Climatic conditions: Dry tropical monsoon climate. In recent years, the annual rainfall has
fluctuated between 270 mm and 662 mm. The mean minimum temperature (January) is 6°C, and
the mean maximum (May) 48°C.
Principal vegetation: The wetland vegetation is quite diverse and includes Nymphaea nuchalis,
N. stellata, N. cristata, the true lotus Nelumbium sp, Lemna spp, Azolla sp, Vallisneria sp,
Hydrilla sp, Naja spp, Chara spp, Woiphia sp, Paspalum spp, Ipomoea sp, Cyperus spp and
Typha angustata. Various species of Potamogeton, Nymphoides, Scirpus and Eleocharis have
also been recorded. In recent years, following the exclusion of grazing water buffalo from the
park, there has been a phenomenal increase in Paspalum distichum, Cyperus alopecuroides,
Eleocharis plantagenia, Typha angustata and Vetiveria zizanoides.
The climax vegetation at Keoladeo is tropical dry deciduous forest. This has been extensively
degraded into scrub and dry grassland, creating a mosaic of woodland types and open grassland
surrounding the lagoons. The majority of the woodland is composed of medium-sized trees (less
than 20m) and shrubs. Fruiting trees such as mangos Mangifera indica and the figs, Ficus
benghalensis and F. religiosa, have been allowed to form mature shady groves in certain
locations, or occur as isolates among the more typical thorn scrub. Some of the characteristic
woody plant species include Acacia nilotica, Prosopis cineraria, Zizyphus mauritiana, Syzygium
cuminii, Mitragyna parviflora, Phoenix silvestrix, Salvadora oleoides, S. persica and
Clerodendron multillorum. The creeper Capparis aphylla is common. Grass species include
Vetiveria zizanoides, Desmostachia bipinnata, Cynodon dactylon, Chloris doliehostachia,
Cenchrus spp and Aristida spp.
Land tenure: Wholly state owned.
Conservation measures taken: Keoladeo Ghana was established as a National Park in March
1982, having been designated as a Bird Sanctuary in March 1956. It was designated as a Wetland
of International Importance under the Ramsar Convention in October 1981, and was nominated as
a World Heritage Site in 1984. The last great duck shoot at Bharatpur was held in 1964, but the
Maharajah retained shooilng rights until 1011. The park h managed by he Fored Department of
the State Government of Rajasthan.
The boundary is clearly marked by a two meter high stone wall some 32 km in length, which
encircles the park and was built with financial assistance from the Central Government. This wall
prevents the entry of domestic livestock, some 5,000 of which were herded daily into the park
before completion of the wall in 1982. Grazing by domestic cattle and water buffalo within the
park has now almost ceased. The density of human settlement surrounding the park precludes the

creation of a buffer zone. The whole wetland is increasingly dependent on water from the
reservoir outside the park boundary; as far as possible, water levels are maintained to benefit the
bird life, but the supply of water is in great demand for agriculture. If the park is in danger of
drying out completely, water may be pumped from deep wells to ensure the survival of a core area
of aquatic life until the next significant rains. The major road, which once passed through the
park, has been rerouted outside. In addition to the prohibition of grazing, the Forest Department
has sought to discourage villagers from harvesting grasses and cutting firewood, but with only
limited success. However, harvesting of some grass species and the grazing of water buffalo are
now seen as essential components of any future integrated management plan for the park.
Attempts to control the spread of invasive grasses such as Vetiveria zizanoides and Paspalum
distichum by mechanical means, such as bull-dozing, have been unsuccessful. After a short period
during which the other components of the aquatic flora recover, the grasses recolonize the cleared
areas with renewed vigour. The Forest Department employs a Divisional Forest Officer, a Deputy
Wildlife Warden, a Research Officer, a forester, three rangers, twenty game guards, some clerks
and an accountant responsible to the Chief Wildlife Warden and Park Manager.
Conservation measures proposed: In view of the recent extensive ecological changes, mostly
detrimental to the value of the park for water birds, the Bombay Natural History Society has made
four important recommendations:
I .A herd of at least 200 water buffalo should be introduced to test the assumption that they are an
essential part of the Keoladeo wetland ecosystem, keeping the grass Paspalum distichum and
other species such as Cyperus alopecuroides, Eleocharis plantagenia, Typha angustata and
Vetiveria zizanoides at lower densities.
2. Steps should be taken to ensure that at critical times adequate supplies of water are available,
particularly at the end of July, to promote breeding in the colonial nesting species, and later to
provide at least some areas for wintering waterfowl and the Siberian White Cranes Grus
leucogeranus.
3. The traditional harvesting of khus grass Vetiveria zizanoides, which is used for thatch and to
produce scented oils, should be permitted to prevent the grass spreading into new areas.
4. The calves of the remaining feral cattle in the dry sections of the park should be removed to
prevent a population increase, which might seriously affect wild ungulate populations.
The Rajasthan Forest Department has been vehemently opposed to renewed grazing at Keoladeo
because it would be extremely difficult to enforce a limit on the number of animals which should
be admitted.
Land use: Formerly local villagers had grazing rights within the park; these were rescinded in
1982. Current land use is designed to enhance the long-term value of the site for scientific study,
recreation and wildlife-oriented tourism. Some deleterious forms of land use continue, such as
collection of firewood. Khus grass Vetiveria zizanoides is regularly harvested.
Possible changes in land use: A strictly limited population of approximately 200 domestic water
buffalo may be introduced into the park to maintain areas of open water by controlling the
populations of certain aquatic plants.
Disturbances and threats: The main threats to the park are an integral part of the management
problems experienced since 1979/80. The foremost problem is the maintenance of an adequate
water supply, especially during the increasingly frequent drought years. The amount of water
released from the nearby irrigation reservoir is inadequate in years when the monsoon fails or is
short-lived. As a result, several of the compartments are dry throughout the winter. It seems
unlikely that more water can be made available since the priority is to supply agricultural land
further downstream. Additional problems beset the canal system that brings water into the park;
the main canal in particular is badly silted. Since grazing by buffalo in the water bodies ceased in
November 1982, there has been a rapid reduction in the area of open water, and in most years
there are just four or five relatively small pools free of choking mats of vegetation. The spread of

Paspalum distichum in particular is depriving several bird species of essential feeding areas.
Large masses of decomposing Paspalum are altering the water chemistry and increasing the rates
of sedimentation, thereby further reducing water levels. The uncontrolled expansion of the
Cyperus alopecuroides, Eleocharis plantagenia, Typha angustata and Vetiveria zizanoides
communities has caused a considerable change in the whole character of the park. Unless
successful measures are employed to control these plant populations, the park will lose its unique
qualities.
Some 700 feral cattle remain within the park, competing with the wild ungulates for scarce forage
during the driest periods. Considerable local resentment was generated by the ban on grazing
introduced in late 1982; an attempt to force entry into the reserve resulted in the death of eight
people when police opened fire upon them.
Illicit tree-felling continues, and in the long run poses a serious threat to the viability of the park's
woodland areas. High levels of pesticide pollution have been discovered in the Arjun Bund, and it
is believed that this is having an adverse effect on some species, particularly the fish-eating birds.
Visitors to the park are still sufficiently disruptive to the peace of the sanctuary to give
widespread cause for concern, although the number of people deliberately scaring the waterfowl
seems to be decreasing, and publicity aimed at educating local visitors is evidently having some
success. Occasional fires are reported but these serve principally as management fires within the
woodland mosaic and provide fresh pasture for the indigenous herbivores.
Economic and social values: Keoladeo is the most famous wetland sanctuary in India. Nearly all
wildlife tours to India from overseas make an obligatory stay at Bharatpur, and the economic
potential of this growing market is yet to be fully realized. The revenue derived from such
wildlife tourism is bound to increase, provided that the park can be maintained as an outstanding
location for wildlife viewing. Correspondingly, the park could play an even greater role in the
expansion of ecological awareness amongst a large and increasing portion of Indian society, if
successfully and appropriately managed. The physical layout of the site should facilitate any such
developments; indeed, if one did not know that the site had been designed for hunting waterfowl,
one would assume that it had been custom-built for observing them. Keoladeo's proximity to
major population centers contributes significantly to the area's potential for education, more so
than most other wetland sites in India.
Fauna: A wide variety of mammals occurs, though given the limited area of the park and the
inhospitability of the surrounding densely settled countryside, none of the species occurs in
particularly large numbers. Ungulates include Antilope cervicapra, Axis axis, Cervus unicolor, C.
porcinus and Boselaphus tragocamelus. Sus scrofa and Hystrix indica are frequently observed.
Cats include Fells chaus, F. benghalensis and the marsh-dwelling Fishing Cat F. viverrina, but
the Leopard Panthera pardus has not been reported since 1964 and is now presumed to be extinct.
The Smooth-coated Otter Lutra perspicillata is often seen in the lagoons. The mongooses
Herpestes edwardsi and H. auropunctatus are quite common, as is the hare Lepus nigricollis.
Vulpes bengalensis, Canis aureus and Hyaena hyaena are present, along with Viverricula indica
and Paradoxurus hermaphroditus. Primates are represented by Macaca mulatta and Presbytis
entellus.
At least 332 species of birds have been recorded in the park. In years with an adequate monsoon,
many thousands of large water birds settle down to breed on the wooded islets in July, and tens of
thousands of migratory waterfowl arrive in October and November to spend the winter in the
park. Keoladeo is particularly famous for its wintering flock of Siberian White Cranes Grus
leucogeranus. This flock has, however, decreased by 50% during the past fifteen years; in 1970,
there were 76 individuals present, whereas in the winter of 1986/87, there were only 38, and in
the winter of 1987/88, only 31-37. The cranes generally arrive by the beginning of December and
depart by early March, but in recent years they have been less predictable, no doubt partly
because of the deteriorating conditions in the park. Perhaps more significantly from an Indian

perspective, the population of Sarus Cranes Grus antigone breeding at Keoladeo is steadily
declining; almost twenty pairs are thought to have bred in 1980, but in 1984, only 11 pairs could
be located in the same area. However, in late April 1984, 657 Sarus Cranes were counted in the
Bharatpur area, as compared with only 258 at the same time of year in 1983. Numbers of this
species increase in the park as the dry season progresses. Both Pelecanus philippensis and P.
crispus occur in small numbers when water levels are suitable, and P. onocrotalus is frequently
recorded in large numbers (e.g. 2,000 in January 1988). P. philippensis has bred, and
Ephippiorhynchus asiaticus does so annually with a maximum of seven pairs.
The numbers of most wintering birds at Keoladeo have fluctuated widely in recent years
according to the water levels and general condition of the wetland. Very few birds were present in
January 1987 following the poor monsoon of 1986, but after the much better rainfall of 1987,
large numbers of birds were again present in January 1988. Peak counts in recent years have
included hundreds of Phalacrocorax carbo, P. fuscicollis and P. niger and the following:
100 Anhinga melanogaster
100 Nycticorax nycticorax
150 Ardeola grayii
hundreds of Egretta garzetta
100 E. intermedia
240 E. alba
45 Ardea purpurea
120 A. cinerea
20 Anastomus oscitans
hundreds of Mycteria leucocephala
35 Ciconia episcopus
16 Ephippiorhynchus asiaticus
50 Threskiornis melanocephalus
300 Platalea leucorodia
250 Anser anser
400 A. indicus
150 Tadorna ferruginea
30 Sarkidiornis melanotos
80 Nettapus coromandelianus
and 5,000-10,000 other ducks, mainly Anas penelope, A. strepera, A. crecca, A.acuta and A.
clypeata with smaller numbers of Anas poecilorhyncha, A. querquedula, Netta rufina and Aythya
ferina. Anas falcata is an occasional winter visitor in very small numbers. Other common
waterfowl in winter include Tachybaptus ruficollis, Porphyrio porphyrio, Fulica atra (often
several thousands), Hydrophasianus chirurgus and Metopidius indicus. A survey of breeding
waterfowl in 1984 recorded the following numbers of nests:
Phalacrocorax carbo 97
P. fuscicollis 1,554
P. niger 569
Anhinga melanogaster 225
Nycticorax nycticorax 76
Egretta garzetta 390
E. intermedia 410
E. alba 70
Ardea purpurea 14
A. cinerea 32
Mycteria leucocephala 1,749

Anastomus oscitans 5,181
Threskiornis melanocephalus 389
Platalea leucorodia 282 (1985 figure) Dendrocygna javanica 5
Nettapus coromandelianus 5
Anas poecilorhyncha 10
Amaurornis phoenicurus 64
Porphyrio porphyrio 24
Among the shorebirds, Charadrius alexandrinus, Limosa limosa, Tringa stagnatilis, T. glareola,
Gallinago gallinago, Calidris temminckii and Philomachus pugnax are particularly common.
Rostratula benghalensis, Vanellus leucurus and V. cinereus occur in significant numbers, the last
two as winter visitors, and the rare V. gregarius has also been recorded as a winter visitor (e.g. 7
in January 1988). Keoladeo is famous for the number of birds of prey which can be observed,
particularly during the winter months. Haliaeetus leucoryphus breeds, frequently nesting close to
the administrative centre; Aquila clanga, A. rapax, A. heliaca and A. nipalensis are fairly
common, and other species regularly observed include Pandion haliaetus, Circaetus gallicus,
Spilornis cheela, Circus aeruginosus, C. macrourus, Hieraaetus fasciatus and Falco peregrinus,
all of which are to some extent dependent upon the productivity of the wetland. The park is also
host to a diversity of owl species; several breeding pairs of Bubo coromandus are particularly
noteworthy. A total of 36 species of fishes has been recorded including Puntius sephore,
Cirrhinus reba, Heteropneustes fossilis, Channa punctatus, C. striatus and Colisa fasciatus. An
estimated 65 million fish fry entered the park in 1985. Reptiles known to occur include the snakes
Naja naja, Python molurus, Bungurus fasciatus and Zaocys nigromarginatus, monitor lizard
Varanus sp, and six species of freshwater turtle. Various molluscs have been recorded, notably
species of Lemnaea and Gryllus. A total of 117 species of protozoans belonging to 78 genera have
been identified by Mahajan, Arora et al. (1982). Most species were seriously affected by the
drought of 1979.
Special floral values: The rich diversity and density of plants at Keoladeo have earned the site
the appellation "Ghana" meaning "dense". In an area of dense human population, such an
environment is of ever-increasing rarity. The sylvan nature of Keoladeo has ensured its
representation in numerous commercial films depicting India's past.
Research and facilities: The Bombay Natural History Society has established a field research
station to study and monitor the park ecosystem, with financial assistance from the U.S. Fish and
Wildlife Service. The scheme has been sponsored by the Indian Department of Environment. The
Rajasthan State Wildlife Department is a collaborator in this project. The Government of India
plans to ultilize expertize from the Bombay Natural History Society to establish a permanent
Wetlands Research Centre in the National Park. The Society has carried out a considerable
amount of research work in the area, including the ringing of birds on a regular basis. Over
33,000 birds were ringed in the 1980/81 and 1981/82 seasons alone. Data on the flora and fauna
of Keoladeo have been compiled by V.5. Saxena of the Indian Forest Service. Studies on the
zooplankton, benthic fauna and protozoan fauna have been undertaken by the Department of
Zoology, University of Rajasthan, at Jaipur. Monitoring of the population dynamics of birds has
been undertaken by the park management. The population of Siberian White Cranes has been well
documented, and detailed studies have been carried out in collaboration with the International
Crane Foundation. There is a large tourist hotel in the park, and excellent facilities are available
for visiting scientists.
References: Ali (1968); Ali & Hussain (1982 & 1984); Ali & Vijayan (1986); Anon (1984);
Fernandes (1987); Gole (1987a); IUCN (1984, 1987 & in prep); Jackson (1983); Karpowicz
(1985); Luther & Rzoska (1971); Mahajan, Arora et al. (1982); Mahajan, Sharma, S.D. et al.

(1982); Mahajan, Sharma, S.P. et al. (1982); Ramachandran & Vijayan (1987); Sauey (1987);
Sauey et al. (1987); Saxena (1975); Singh et al. (1987); Yijayan & Yijayan (1987).
Criteria for inclusion: lb. 2a, 2b, 3a.
Source: S.A. Hussain, Derek A. Scott, Raj Singh, Anthony Stones, John Wilson and James A.
Wolstencroft.
Wetland name: Chhata Lakes
Country: India
Coordinates: 27°45'N, 77°40'E;
Location: east of Chhata Town, about 100 km SSE of Delhi along the Uttar Pradesh-Rajasthan
border.
Area: c.3,000 ha at maximum extent.
Altitude: 190m.
Biogeographical Province: 4.8.4.
Wetland type: 14, 16 & 17.
Description of site: A group of at least three discrete lakes, Kamai, Nan and Sankhi, surrounded
by agricultural land. Kamai is a small water storage reservoir (tank), whereas Nan and Sankhi are
natural lakes; all are fed by monsoon run-off and irrigation canals. Sankhi Lake is saline and the
shallowest of the three, with a maximum depth of only 30 cm; the other two lakes are slightly
brackish and some 60-80 cm deep. All three have usually dried out by May, but in years of good
monsoon, provide important habitat for waterfowl during the northern winter. The Jamuna River
flows southwards through the eastern part of the area.
Climatic conditions: Tropical monsoon climate.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: The lakes are reported to be of considerable importance for wintering waterfowl, with a
similar range of bird species to Keoladeo Ghana National Park, 35 km to the southeast. However,
when first surveyed in January 1987, the lakes were suffering from the monsoon failure of 1986;
water levels were very low and few birds were present. Nevertheless, some 3,170 waterfowl of
about 75 species were present, including three Pelecanus crispus, 200 herons and egrets of ten
species, 10 Ciconia episcopus, two pairs of Ephippiorhynchus asiaticus, 100 ibises and spoonbills
(Threskiornithidae), 350 flamingos (Phoenicopteridae), 422 Anser indicus, over 600 ducks of 15
species, 42 Grus antigone, 230 Fulica atra and over 950 shorebirds of about 25 species.
Special floral values: No information.
Research and facilities: A poorly known area, first surveyed in detail in January 1987.
References: van der Yen (1987).
Criteria for inclusion: lb. 3b.
Source: See references.
Wetland name: Jamuna River near Delhi
Country: India
Coordinates: 28°30'N, 77°22'E to 28°46'N, 77°13'E;
Location:on the eastern outskirts of Delhi.
Area: c.20,000 ha.

Altitude: 210m.
Biogeographical Province: 4.8.4.
Wetland type: 11, 15 & 20.
Description of site: A 35 km stretch of the Jamuna River in the environs of Delhi, from
approximately 10 km south to 10 km north of the city. Although largely contained within bunded
embankments, the narrow flood plain along the Jamuna still constitutes a significant wetland
environment. Small areas of marsh remain in a mosaic of arable land, pasture, waste ground and
urban development. Several dams and barrages, such as the Okhla Barrage, provide relatively
large areas of open water. At low water levels, extensive mudflats and sand banks are exposed.
There are undoubtedly other stretches of the Jamuna River that are as rich in wildlife as the Delhi
section, and probably several other rivers in northern India just as rich as the Jamuna, but no
information is available on these other sites.
Climatic conditions: Dry tropical monsoon climate typical of the Upper Ganges Plain, with an
average annual rainfall of 635 mm. Most of the rain falls during the monsoon in June-September,
but some 50-100 mm may fall in winter. There is a marked annual range in mean temperatures
(19°C), and a daily range of up to 17°C. January is the coldest month (16 °C) and May the hottest
(32°C).
Principal vegetation:
There are large areas of Water Hyacinth Eichhornia crassipes,
particularly near the barrages, and reed-beds with species of Typha and Phragmites, chiefly
around the islands in the river. At low water levels, much of the exposed river bed is cultivated.
Land tenure: A mixture of private and public ownership.
Conservation measures taken: None.
Land use: Primarily agricultural land providing vegetables and dairy products for the capital city.
Water is taken from the river for a variety of industrial and domestic uses.
Possible changes in land use: As the city of Delhi continues to expand, new urban and industrial
developments and an intensification of current land use will continue to erode the few remaining
areas of semi-natural marsh.
Disturbances and threats: Pollution from domestic and industrial sources is a growing problem,
and is already at a critical level along some stretches of the river. There is a considerable amount
of disturbance from the intense human activity in the area, and some shooting and netting of
waterfowl occurs.
Economic and social values: Important agricultural areas are scattered along the whole Jamuna
River system. As pollution levels increase, the value of the river as a source of water for domestic
consumption will undoubtedly diminish. The area is often visited by bird-watchers, and with a
little management and the provision of basic facilities, could easily be developed for this type of
outdoor recreation on a large scale.
Fauna: A very important feeding and roosting area for a wide variety of both resident and
migratory waterfowl. In winter, many thousands of ducks, chiefly Anas strepera, A. crecca, A.
acuta and A. clypeata, spend the daylight hours on the river and flight out at night to feed on wet
arable land. In March 1980, De Block observed:
300 Anas penelope
500 A. strepera
700 A. acuta
6,500 A. clypeata
400 Aythya ferina
2,400 A. fuligula
on one small dam on the river. The muddy islands provide secure roosting sites for large numbers
of gulls and terns (e.g. 2,700 in January 1986), and there is a very large winter roost of swallows
and martins (Hirundinidae) in the reed-beds (e.g. 20,000 in February 1982). Many shorebirds,
especially Tringa glareola, Calidris minuta, C. temminckii, Philomachus pugnax and Glareola

maldivarum occur on passage, and to a lesser extent also in winter. Waterfowl counts at several
localities along the river and in the nearby Delhi Zoological Gardens in January 1986 and January
1987 recorded:
up to 200 Phalacrocorax niger
40 Anhinga melanogaster
75 Nycticorax nycticorax
125 Mycteria leucocephala
200 Anas strepera
2,090 A. crecca
220 A. poecilorhyncha
1,980 A. acuta
1,100 A. clypeata
100 Aythya ferina
100 A. fuligula
350 Fulica atra
50 Himantopus himantopus
75 Recurvirostra avosetta
44 Vanellus spinosus
50 Calidris temminckii
50 Philomachus pugnax
300 Larus brunnicephalus
2,000 L. ridibundus
200 Chlidonias hybrida
75 Gelochelidon nilotica
along with smaller numbers of six species of herons and egrets, Ephippiorhynchus asiaticus,
Platalea leucorodia, Phoenicopterus ruber, Anser indicus, Tadorna ferruginea, Sarkidiornis
melanotos, Netta rufina, Rostratula benghalensis and 11 other species of shorebirds. Anas falcata
has been recorded, and A. poecilorhyncha breeds. There is a large breeding colony of cormorants,
Anhinga melanogaster, herons, egrets and Mycteria leucocephala in trees in the Zoological
Gardens, the birds commuting to the riverine marshes to feed.
Special floral values: No information.
Research and facilities: Several waterfowl counts have been carried out, but no systematic study
seems to have been undertaken, despite the proximity of the site to Delhi.
References: De Block (1981); Gole (1982); Karpowicz (1985); van der Yen (1987).
Criteria for inclusion: lb. 3a.
Source: Derek A. Scott, Anthony Stones and James A. Wolstencroft.
Wetland name: Sultanpur Jheels
Country: India
Coordinates: 28°28'N, 76°55'E;
Location:in Gurgaon District, 15 km west of Gurgaon and 45 km southwest of New Delhi,
Haryana State.
Area: 13,727 ha including a core area of 144 ha containing the main lake (c.96 ha).
Altitude: 220-230m.
Biogeographical Province: 4.8.4.
Wetland type: 14, 15, 18 & 19.
Description of site: A group of shallow freshwater lakes and associated marshes on rolling
cultivated plains southwest of Delhi. The lakes and marshes flood during the monsoon and, in
years of adequate rainfall, retain water until at least March or April. Some of the jheels, including

the main lake in the Bird Sanctuary, have been increased in size by the construction of
embankments (bunds). A large area of seasonally flooded sedge marsh extends north from the
main lake. In recent years of low rainfall, only a few small pools have remained by mid-winter; in
January 1987, for example, there was only one large pool some 30 cm in depth. Consequently
pumping of ground water is undertaken each year to maintain some waterfowl habitat.
Surrounding areas are cultivated, heavily grazed and for the most part rather degraded. The land
slopes gently northwards through a region of innumerable stabilized sand dunes; the climate and
soils are not conducive to the existence of permanent water bodies, and thus saline flashes
predominate by late winter even in years of normal monsoon rainfall. Climatic conditions:
Ganges Monsoon climate with scanty rainfall, very similar to that of Delhi. The monsoon rains
have been well below average in several recent years.
Principal vegetation: There are small areas of Typha sp and Phragmites sp around several of the
jheels, and some emergent vegetation within the lakes, particularly in the core area. Extensive
sedge marshes, particularly to the north of the main lake, form a loose mosaic with areas of dry
grassland. The natural vegetation of the region is semi-arid scrub, but 78% of the buffer zone is
under cultivation.
Land tenure: The core area (144 ha) is state owned; the surrounding areas are under private or
village Panchayat control.
Conservation measures taken: A core area of 144 ha, including the main lake, was declared a
Bird Sanctuary by the Haryana State Government in April 1971. The surrounding land, an area of
13,583 ha containing several other jheels, was included within the Bird Sanctuary in 1973.
The Bird Sanctuary is administered by the State Forest and Wildlife Department and Tourist
Development Corporation, and is under the control of the Divisional Forest Officer, Gurgaon,
assisted by a Range Officer, an Inspector of Wildlife and their staff. All hunting he been
prohibited within a radius of 10 km of the core area. Acacias have been planted on islands in the
main lake to attract breeding birds.
Conservation measures proposed: A study by the Environmental Services Group of WWF India
(Fernandes 1987) has suggested several possible management approaches which take into account
the prevailing land-use practices and the local resource needs of the area. These include: (a) better
demarcation of the buffer zone, which should include the catchment area of the wetlands; (b) the
planting of salt tolerant species such as Tamarix sp and Sesbania bispinosa at the wetlands; (c)
reafforestation in surrounding areas with ground cover and deep rooted trees to stabilize the soil.
This vegetation would reduce surface run-off velocity, thereby reducing siltation, and would serve
as wind breaks reducing the amount of wind blown sand and silt. The vegetation would help to
reduce the rate of evapo-transpiration, thereby maintaining the water in the wetlands for a longer
period, and would also provide shelter and nesting habitat for water birds. The Environmental
Services Group also recommended that land-use patterns in surrounding areas be modified; there
should be a change in cropping patterns to rotational and mixed cropping, and in areas where dry
farming takes place, permanent cropping should be promoted, e.g. Zizyphus spp, Vigra spp,
Cajanus cajan, Psidium guava and Morus alba. Livestock grazing should be prohibited near the
wetlands, and social forestry should be encouraged in order to prevent the unscrupulous cutting of
trees for fodder and fuel. All industrial activities should be banned and steps taken immediately to
reclaim the quarried areas for social forestry and agriculture. Pisciculture might be encouraged at
some of the wetlands, and additional grazing land should be provided through planting to reduce
overall grazing pressure.
Land use: The core area is managed primarily as a waterfowl reserve and tourist attraction. The
buffer zone encompasses seventeen revenue villages. Local villagers graze their livestock within
the Sanctuary, and gather aquatic vegetation for thatch and fodder.
Disturbances and threats: Large numbers of local people still cut vegetation for fuel and gather
fodder for their animals even within the core area. Small numbers of cattle and water buffalo are

grazed within the sanctuary, but there is no fishing or human activity on the lake itself.
Nevertheless, since the core area is poorly protected, tree growth is not as prolific as it could be.
There is a high level of disturbance from tourist activity, particularly when water levels are low
and the birds are concentrated in a small area. Siltation caused by soil erosion in the catchment
area is increasing. The excavation of sand for nearby lime and brick industries also poses a
serious threat to the Sanctuary.
Economic and social values: Situated only 45 km from Delhi, the Sanctuary has rapidly become
an important centre for outdoor recreation, notably bird-watching, and provides excellent
opportunities for scientific research and conservation education.
Fauna: In years of adequate rainfall, a very important wintering area for a wide variety of
waterfowl, notably pelicans, ducks, geese and cranes. Waterfowl observed during a brief survey
in January 1986 included:
450 Pelecanus onocrotalus
15 P. crispus
150 Phalacrocorax carbo
70 herons and egrets of seven species
35 Mycteria leucocephala
200 Platalea leucorodia
150 Phoenicopterus ruber
100 Anser anser
350 A. indicus
120 Grus grus
500 Fulica atra
50 Chlidonias hybrida
and over 12,000 ducks of 12 species (mainly Anas penelope, A. strepera, A. crecca, A. clypeata
and Aythya ferina), and small numbers of shorebirds of 20 species. Noteworthy species recorded
in small numbers included Ciconia episcopus, Ephippiorhynchus asiaticus, Threskiornis
melanocephalus, Pseudibis papillosa, Plegadis falcinellus, Sarkidiornis melanotos, Grus
antigone, Porphyrio porphyrio and Rostratula benghalensis. As many as 250 Pelecanus crispus,
300 Platalea leucorodia, 200 Phoenicopterus ruber and 800 Grus grus have been reported in
other winters, and Anthropoides virgo has been recorded on migration. Following the failure of
the monsoon in 1986, the wetland was much reduced in size and less than a thousand waterfowl
were present in January 1987. No information is available on the breeding birds. The trees planted
on islands in the main lake are still too small to support sizeable numbers of breeding herons and
storks, but the situation will doubtless improve as the trees mature. Many species of raptors occur
in the area, including the eagles Aquila heliaca, A. clanga and A. rapax, and Circus aeruginosus.
Special floral values: None known.
Research and facilities: Some waterfowl censuses have been carried out, and the avifauna has
been well documented. Sharma (1985) has produced a check-list of the birds of the Sanctuary.
There is an extensive area of tourist development at the reserve headquarters, with guesthouse,
restaurant, formal gardens, small museum and picnic area.
References: Fernandes (1987); Gole (1982); Haryana Government (1986); IUCN (in prep);
Karpowicz (1985); Sharma (1985); van der Yen (1987).
Criteria for inclusion: l b, 2a, 3a.
Source: Graham Clarke and Derek A. Scott.
Wetland name: Jaisamand Wildlife Sanctuary Lake
Country: India
Coordinates: 27°42'N, 75°33'E;

Location: southeast of Udaipur, 90 km NNW of Jaipur, Rajasthan.
Area: 7,400 ha.
Altitude: c.450m.
Biogeographical Province: 4.8.4.14.15.4.
Wetland type: 17.
Description of site: Jaisamand is an ancient manmade lake formed by a dam across the Gomati
River; it was constructed by the Raja Jaising of Udaipur in 1730. The maximum depth of the lake
is 41m. The water catchment area in the surrounding hills extends for over 90,000 ha.
Climatic conditions: Tropical monsoon climate.
Principal vegetation: No information.
Land tenure: At least partly state owned.
Conservation measures taken: Part of the water catchment area and at least one shore of the
lake are included in the Jaisamand Wildlife Sanctuary (7,000 ha), established in 1957 and
administered by the Forest Department of the Government of Rajasthan. The lake has been
stocked with fish.
Land use: The lake provides irrigation water to neighbouring agricultural land, and supports an
important fishery.
Disturbances and threats: The amount of fishing might exceed the capacity of the lake, but
regular restocking obscures the actual situation.
Economic and social values: An important fishery; the lake is regularly stocked with the larger
species of carp such as Catla, Rohu and Mrigal. The fishing rights are leased out to a contractor
for over 50,000 rupees per annum.
Fauna: The Marsh Crocodile or Mugger Crocodylus palustris is present. The lake is possibly of
considerable importance for migratory waterfowl and the Greater Flamingo Phoenicopterus ruber
is known to occur. Gole recorded small numbers of herons, ducks, gulls and terns in
January/February 1984, but no other details are available.
Special floral values: None known.
Research and facilities: Limnological studies have been undertaken in the past.
References: Gole (1984b); IUCN (in prep); Luther & Rzoska(1971).
Criteria for inclusion: lb. 2a.
Source: See references.
Wetland name: Sambhar, Phulera and Didwana Salt Lakes
Country: India
Coordinates: 27°00'N, 75°00'E;
Location: Sambhar Phulera 27°l2'N, 74°34'E; Didwana 26°52'N, 75°l l'E; approximately 70 km
west of Jaipur, Rajasthan. Sambhar Lake lies west and northwest of Sambhar Town, in Jaipur and
Nagaur Districts.
Area: Sambhar 23,300 ha; Phulera 200 ha; Didwana 200 ha.
Altitude: 360m.
Biogeographical Province: 4.15.4.
Wetland type: 09 & 16.
Description of site: Sambhar Lake is the largest of three saline wetlands in Rajasthan to the west
of Jaipur, and one of the largest inland saline depressions in India. Phulera (four km southeast of
Sambhar) and Didwana (60 km to the northwest) are considerably smaller, each with a maximum
area of about 200 ha. Sambhar and Phulera lie immediately east of the Aravalli Range which
bisects eastern Rajasthan. Sambhar Lake is fed by two seasonal rivers, the Bandi and Mendha,
and several seasonal streams such as the Rupangarh, Karian and Khardel, draining a catchment
area of some 7,000 sq.km. About 7,800 ha of the eastern arm of Sambhar Lake north and west of

Sambhar town is devoted to salt production. Similarly approximately 20% of Didwana Lake is
given over to saltpans. Sambhar Lake is skirted by the main Jaipur-Jodhpur railway along its
northern flank and railway lines encircle the main water body. At each lake, the area of flooding
depends upon the volume of monsoon rains, and the depth varies seasonally and from year to year
from a few centimetres to a maximum of two metres. Sambhar Lake often dries out completely in
early summer (March to June). Following the heavy monsoon rains of 1974, 1975, 1977 and
1980, the lake retained water throughout the year, but in 1987, following four years of drought, it
was completely dry by December. Intense evaporation creates an extremely saline environment.
All three lakes are surrounded by sand flats and dry thorn scrub.
Climatic conditions: Tropical monsoon climate with an average annual rainfall of about 500
mm. Summer temperatures range from 24.4°C to 36.7°C, winter temperatures from 11.7°C to
31.7°C.
Principal vegetation: Various green and blue-green algae have been reported in the lakes. The
shore vegetation includes halophytes such as Suaeda fruticosa, Salsola barysoma and Cressa
cretica. The vegetation in surrounding areas includes Tamarix articulata, T. dioica and Mimosa
hamata shrubs with herbaceous cover of Tephrosia spp, Cyperus spp, Portulaca oleracea,
Aleuropes lagoprides, Chloris virgata and Sporobolus sp.
Land tenure: Sambhar Lake is state owned; a part is leased out to the Salt Department of the
Government of India. Surrounding areas are partly state owned and partly privately owned.
Conservation measures taken: No habitat protection, but shooting is prohibited at Sambhar
Lake.
Conservation measures proposed: A proposal has been made for the creation of a bird
sanctuary at Sambhar Lake.
Land use: Extraction of salt is the only major activity at the lakes. Domestic livestock graze in
surrounding areas, and marble is mined in the nearby hills.
Disturbances and threats: Grazing pressure on the surrounding land is likely to increase, and
there are plans to increase salt production. Peripheral areas show increasing desertification as a
result of over-grazing and the coppicing of trees for firewood, and this has led to a siltation
problem at Sambhar Lake.
Economic and social values: The lakes are important for salt production. Sambhar Lake is one of
the largest sources of salt in India. In normal years, between 200,000 and 250,000 metric tonnes
of salt are produced during the dry season.
Fauna: Taken together, the three lakes are probably the most important wintering area for
flamingos in India outside the Rann of Kutch. More than 500,000 flamingos were counted at
Sambhar in the winter of 1982/83. Both Phoenicopterus ruber and Phoeniconaias minor occur,
the former greatly outnumbering the latter. The lakes also seem to be very important for wintering
pelicans, with both Pelecanus onocrotalus and P. philippenis present; well over 1,000 were
observed at Sambhar in 1982/83. Large numbers of ducks and shorebirds occur on passage and in
winter. Thirteen species of ducks and 32 species of shorebirds have been recorded, the lakes being
particularly important for Anas clypeata and Recurvirostra avosetta. Anser indicus is regularly
present in winter in small flocks of up to 170 birds, and up to 150 A. anser have been observed at
Phulera and Didwana.
Special floral values: None known.
Research and facilities: Several waterfowl surveys have been conducted at the lakes, and
archaeological, palaeo-botanical and palaeontological research has been carried out in the
surrounding areas.
References: Abdulali & Savage (1970); Alam (1982); Ali & Ripley (1968); De Block (1981);
Fernandes (1987); Gole (l984b); Karpowicz (1985).
Criteria for Inclusion: lb. 2a, 3a.
Source: Prakash Gole and Ashok Kumar Sharma.

Wetland name: Lakes of Central Rajasthan
Country: India
Coordinates: 24°30'-27°05'N, 73°35'-76°20';
Location: lakes in the vicinity of Udaipur, Bhilwara, Bundi, Kota, Ajmer and Jaipur, central
Rajasthan.
Area: Total area of wetlands unknown; about 300 lakes of 100 to 5,000 ha in area and many
smaller lakes and ponds in a total region of about 4,000,000 ha.
Altitude: 250m in the northeast rising to 500m in the southwest.
Biogeographical Province: 4.15.7.
Wetland type: 17.
Description of site: Numerous large and small water storage reservoirs (tanks) scattered
throughout a region of about 40,000 sq.km in central Rajasthan. At least 300 of the tanks exceed
100 ha in extent and about 25 exceed 1,000 ha, but few if any are larger than 5,000 ha All are
fresh to brackish. The tanks were constructed at various times during the last 600 years by
bunding the numerous predominantly intermittent or seasonal water courses which drain the
monsoon run-off from the eastern flank of the Aravalli Range into the Banganga Nadi, Dhund
Nadi, Banas, Kural Nadi and Chambal Rivers (tributaries of the Ganges). The water level in the
tanks is wholly dependent upon the monsoon rainfall; in recent periods of drought, many of the
lakes have dried up for the first time in hundreds of years. Others dry up annually in summer or
are reduced to shallow puddles. As water levels fall, muddy fringes and small islands are exposed.
The maximum depth tends to be 5-6m in the rainy season, and 2m in the dry season.
The largest and most important tanks are as follows: Galaisagar, Kandhar and Mansarovar near
Udaipur; Uniara and Begimpura near Bhilwara; Chandlai and Bhimlat near Kota; Phoolsagar,
Dhamna, Bharda, Rustomganj, Sarauli, Mansagar, Hindoli and Ramsagar near Bundi; New Barol,
Bhaniyan, Ramsar, Sardarsamand and Anasagar near Ajmer; and Aakera, Chhaparwada, Jalsagar,
Mahlan and Morel near Jaipur. In addition to these relatively large water storage reservoirs, there
are innumerable smaller tanks, particularly to the southeast of Nasirabad (28°00'N, 74°45'E) and
west of Indargarh (25°43'N, 76°11'E). The entire area forms a transitional belt between the Great
Indian Desert to the west and the Vindhya Range to the southeast. The region is one of sandy
plains sloping gently to the northeast, relieved by stoney uplands between the river systems. In the
southern part, the tanks are surrounded by cultivation, whilst to the north and west, scrub and
thorn forest predominate.
Climatic conditions: Tropical monsoon climate with an annual rainfall of about 490-640 mm.
The rainy season is from July to September. Temperatures rise to 40-45°C in summer and fall to
8-10°C in winter.
Principal vegetation: Several of the reservoirs support marginal emergent vegetation,
particularly sedges (Carex spp) and rushes (Typha spp). Surrounding areas are either degraded
thorn forest and scrub dominated by Anogeissus pendula trees or agricultural land with scattered
Prosopis cinereria and Acacia nilotica trees. The principal crops are cereals, cotton and
groundnuts.
Land tenure: The tanks are state owned (Government Irrigation Department); surrounding areas
are partly state owned and partly private.
Conservation measures taken: No habitat protection, but all hunting and shooting is prohibited
throughout the State of Rajasthan.
Conservation measures proposed: Nine of the larger tanks, namely Galaisagar, Begimpura,
Bharda, Ramsagar, Ramsar, Sardarsamand, Chhaparwada, Mahian and Morel, are particularly
rich in wildlife and have been identified a sites worthy of special protection.

Land use: Water supply for irrigation and domestic consumption, and some fishing and
reed-cutting; livestock grazing and cultivation in surrounding areas. During the dry season, the
beds of some of the tanks are cultivated by private land holders.
Disturbances and threats: Illegal waterfowl hunting is common at some of the tanks, especially
near Jaipur. Pollution poses a potential threat at many of the tanks, particularly those in the
vicinity of Kota, Udaipur and Ajmer, where industrial development projects have recently been
initiated. Excessive grazing in the water catchment areas and destruction of the deciduous and
thorn forests are resulting in increased rates of siltation and affecting water quality. The inflow of
domestic sewage in lakes around Udaipur (e.g. Pichola Lake) is resulting in eutrophication and
the proliferation of aquatic weeds.
Economic and social values: Some of the tanks have important religious significance to the local
inhabitants and are places of pilgrimage.
Fauna: At least 25 of the tanks attract sizeable numbers of migratory ducks, coots and shorebirds
during the winter months, and the region as a whole is extremely important for a wide variety of
waterfowl, notably Pelecanus onoerolalus, storks, Phoenicopterus ruber, Phoeniconaias minor,
Anser indicus and cranes. Large numbers of ducks and coots occur at some sites; for example,
over 11,000 ducks and 4,800 Fulica atra were recorded by Gole during a survey of seventeen
lakes in November 1982. The ducks included:
260 Tadorna ferruginea
290 Nettapus coromandelianus
16 Sarkidiornis melanotos
740 Anas penelope
760 A. crecca
160 A. poecilorhyncha
1,400 A. acuta
640 A. querquedula
2,100 A. clypeata
390 Netta rufina
2,500 Aythya ferina
630 A. nyroca
770 A. fuligula
As many as 500 Pelecanus onocrotalus have been recorded at Sarauli Tank. Anastomus oscitans
and Ciconia episcopus are common throughout the region, and Grus antigone occurs quite
commonly in the central and eastern parts. Anthropoides virgo passes through the region in very
large flocks in November; over 1,000 were recorded at Mahlan Tank in November 1982. The
region is especially important as a wintering area for the vulnerable Bar-headed Goose Anser
indicus. Some 80,000 A. indicus were reputed to winter in Rajasthan in the past, and there may
still have been as many as 20,000 in the early 1980s. Flocks of over 500 have been reported at
Sarauli and Bharda Tanks, and smaller flocks, generally of 40-150 birds, at Chhaparwada,
Ramsar, Dhamna, Uniara, Begimpura, Mansarovar, Galaisagar, Aakera and Morel. Anser anser
also occurs in winter, but in much smaller numbers. Many species of migratory shorebirds occur
in large numbers, the commonest being Limosa limosa and Philomachus pugnax. In February
1986, Wells observed 2,000 Himantopus himantopus and 3,500 Philomachus pugnax together
with smaller numbers of Tringa totanus, T. stagnatilis, T. glareola, Actitis hypoleucos and
Calidris minuta at one tank near Jaipur. Rhynchops albicollis has been recorded at Chandlai Tank.
Special floral values: None known.
Research and facilities: Waterfowl censuses have been carried out at some of the larger tanks.
References: Fernandes (1987); Gole (1984b); Karpowicz (1985).
Criteria for inclusion: lb, 2b, 3a.
Source: Prakash Gole, Ashok Kumar Sharma and Cohn E. Wells.

Wetland name: Great Rann of Kutch
Country: India
Coordinates: 23°25'-24°25'N, 68°07'-71°l5'E;
Location: 200 km WNW of Ahmadabad, Gujarat.
Area: 700,000 ha.
Altitude: 0-10m.
Biogeographical Province: 4.15.7.
Wetland type: 02, 06, 07, 08 & 16.
Description of site: The Great Rann is a vast saline plain stretching eastwards from the eastern
edge of the Indus delta 340 km to longitude 71°15'E. Isolated hill ranges within the salt waste rise
to over 500m elevation. India's frontier with Pakistan passes through the northern edge of the
Rann. Its western boundary is the Arabian Sea; to the south lies the peninsula of Kutch and to the
north and east the great Thar Desert. It is linked by a narrow channel to the Little Rann (site 36)
which in turn is linked to the Gulf of Khambhat through the marshy depression in which
Nalsarovar (site 40) survives as a freshwater remnant of the sea that once covered all three sites.
The Arabian Sea formerly isolated present day Saurashtra and Kutch into islands; a combination
of tectonic uplift, silt deposition by the southerly watercourses of the Indus, and aeolian input
have caused the marine recession.
The modern Great Rann is now flooded only between May and October, when sea water driven
by high winds and tides from the Arabian Sea and monsoon run-off from the hills of Gujarat and
Rajasthan mix together over the plains. For the remainder of the year, the Rann is a vast expanse
of sun-baked mud and sand with halite and gypsum efflorescences. Vegetation is more or less
confined to the "bets", areas of relatively salt free land a few metres higher than the plains and
several hundred hectares in extent. These become true islands during the monsoon and support
grasses and a few shrubby bushes. At its western extremity, the Rann merges into the southern
part of the Indus Delta, a region of numerous low-lying muddy islands, tidal creeks, mangrove
swamps and extensive intertidal mudflats.
Climatic conditions: Dry tropical monsoon climate with an average annual rainfall of less than
300 mm concentrated in July, August and September. Temperatures range from about 7°C in
winter to well over 40°C in summer.
Principal vegetation: Areas with low salinity support grassland with many grass species, notably
Dichanthium annulatum, Sehima nervosum, Cenchrus ciliaris, C. setigerus and Panicum
antidotale, and the occasional Acacia nilotica and Capparis sp. In the more saline areas,
Salvadora persica and Tamarix dioica are widespread. The mangroves in the coastal zone are
mostly poor and disturbed; the dominant species is Avicennia alba. Peripheral to the Rann, the
climax vegetation was probably a low open type of dry tropical thorn forest interspersed with
grassy glades. Several hundred years of intensive grazing and plundering for firewood have
reduced this to a low xerophytic scrub dominated by stunted Acacia spp and Euphorbia spp,
together with the introduced Prosopis juliflora.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed: A proposal was made for the establishment of a Flamingo
Sanctuary to protect the breeding colony of flamingos at Pachham Island (Flamingo City), but the
site has been abandoned by the birds.
Land use: The grasslands are extensively grazed by domestic livestock. There is a permanent
military presence on both sides of the international frontier.
Disturbances and threats: There is excessive grazing by camels in the salt marshes and
mangrove swamps. The pressure of military personnel and equipment on the northern edge of the

Great Rann is having an adverse effect on several wildlife species, and hunting of the larger
species has become a major problem. Prosopis julifora, an introduction from Mexico, has been
planted extensively and may well pose a serious threat to the indigenous flora. Some of the Wild
Asses Equus hemionus khur occasionally graze in peripheral crop lands.
Economic and social values: No information.
Fauna: The Great Rann is a critically important refuge for the Indian Wild Ass Equus hemionus
khur, a threatened subspecies of the Asiatic Wild Ass. Other mammals include the Chinkara
Gazelle Gazella dorcas and Wolf Canis lupus.
The Asian population of the Lesser Flamingo Phoeniconaias minor is centred on the Great Rann
of Kutch. Very little information is available on the numbers, movements and breeding of this
population. One estimate suggests that a few tens of thousands of birds are involved. Large
numbers of young immature birds are frequently reported, and it is assumed that the breeding
colony or colonies are in the Great Rann. Until recently, the only known breeding colony of the
Greater Flamingo Phoenicopterus ruber in Indian territory was at Pachham Island in the centre of
the Great Rann. Numbers have declined drastically this century; the population was estimated at
some 200,000 adults in 1945 and 400,000 in 1960, but only 18,000 breeding pairs were located in
1970 and the Pachham site has since been abandoned. It is likely that the birds still breed
somewhere in the Rann, but the precise location of the colony is unknown. Pelecanus onocrotalus
and Recurvirostra avosetta have also been found breeding in the past, and may still do so. The
Rann is an important staging area for migratory waterfowl, particularly Anatidae and shorebirds,
during their southward passage into the peninsula of India in autumn. Large numbers of birds
remain throughout the winter when conditions permit, e.g. during a brief visit to the Rann in late
February 1980, De Block recorded:
1,200 Pelecanus onocrotalus
600 Phalacrocorax carbo
10 Ciconia nigra
6,000 Phoenicopterus ruber
300 Anas acuta
8,000 Fulica atra
The coastal mudflats and mangroves swamps in the west support breeding colonies of Ardeola
grayii, Egretta gularis, E. alba and Ardea cinerea, and are known to be of great importance for
shorebirds, gulls and terns, but no census data are available.
The small fish Cyprinodon dispar is very common in the Rann.
Special floral values: None known.
Research and facilities: Occasional visits have been made to the flamingo colony, and the Wild
Asses have received considerable attention, but much of the area remains difficult of access and is
poorly known.
References: Abdulali & Savage (1970); Ali (1945 & 1960); Blasco (1977); De Block (1981);
Daniel (1985); Fernandes (1987); IUCN (1983 & in prep); Shivrajkumar et al. (1960).
Criteria for inclusion: lb. 2a, 2c, 3a.
Source: R.M. Naik, Taej Mundkur and references.
Wetland name: Wetlands of Kutch Peninsula
Country: India
Coordinates: 22°45'-23°45'N, 68°40'-71°00'E;
Location: on the Kutch Peninsula, north of the Gulf of Kutch, Gujarat.
Area: Many wetlands, mostly artificial, ranging in size from 5 ha to c.1,000 ha, in a region of
1,500,000 ha.
Altitude: Sea level to 150m.

Biogeographical Province: 4.15.7.
Wetland type: 02, 06, 08, 14, 16 & 17.
Description of site: The Kutch Peninsula is a region of relatively high relief comprising sheets of
lava intersected by trap dykes. Much of the low-lying country has saline soils. The region extends
for about 230 km from east to west, and up to 70 km from north to south. Natural lakes are very
scarce in this semi-arid and rocky environment. As a consequence, numerous water storage
reservoirs (tanks) have been constructed over the centuries to permit the cultivation of ground
nuts, pulses, cereals and cotton. At least 60 of these reservoirs exceed 100 ha in area. Virtually all
the water courses flowing out of the Chaduva Katrol Range (the central spine of the Kutch
peninsula) are dammed at some point along their relatively short path to the Arabian Sea, Gulf of
Kutch, or inland salt wastes of the Great and Little Ranns There are several small estuaries along
the south and west coasts of Kutch and a few larger areas of saline and brackish marshes,
particularly along the Wagardhrai Creek which connects the Gulf of Kutch with the Little Rann.
Some of the best known wetlands are the Bhimasar and Sinai Lakes, Dewisar Tank, Rudarmata
Dam and Ninghar Dam, Kukma Village Tank and Lair Dam, Don Dam Reservoir, Topansar Tank
and Vijaysagar Dam. In periods of below average rainfall, most of the wetlands remain dry or
virtually dry for the entire year. The monsoon has failed several times in the past decade and as a
result, most of the tanks have held very little water in recent years.
Climatic conditions: Dry tropical monsoon climate with an average annual rainfall of about 400
mm concentrated in July, August and September.
Principal vegetation: None of the Kutch wetlands manifests the rich profusion of aquatic and
emergent plants so typical of the wetlands of lower Sind in Pakistan. Species of Typha, Juncus
and Phragmites occur at some of the lakes, but are intensively grazed by domestic livestock and
cut for fodder. Most of the peripheral vegetation, particularly tamarisk Tamarix dioica, has been
cut for fuel. Many of the tanks are therefore decidedly bare of vegetation, compounding the
appearance of aridity with the processes of desertification. The saline tracts and river beds support
sparse woodland composed of Salvadora persica, S. oleoides, Tamarix spp and Calotropis
procera. The flora of surrounding areas is generally xerophytic. Thorn forest is presumed to be the
climax vegetation but it is everywhere degraded into various stages of scrub.
Land tenure: No information.
Conservation measures taken: Ninghar Dam (23°08'N, 69°55'E) was once maintained as a
hunting preserve, and in the 1930s, was considered to be the best area for duck hunting in Kutch.
Land use: The tanks were built to supply water for irrigation and domestic use. They have also
been heavily exploited for firewood and fodder. As the tanks dry up, they are often brought into
cultivation, and after a series of dry years, cultivation of the lake beds inevitably evolves into
semi-permanent agricultural operations. Many of the tanks are centres of spiritual and physical
recreation.
Disturbances and threats: Excessive exploitation of the aquatic and peripheral vegetation
exacerbates the deterioration of the tanks induced by lack of water. Over-grazing and cutting of
natural vegetation in the catchment area is accelerating the processes of desertification.
Economic and social values: The wetlands provide a source of firewood and fodder to the local
inhabitants, but harvests have consistently exceeded sustainable levels, and as a result, yields have
fallen. Many of the lakes are scenically attractive and are the sites of temples.
Fauna: In years of average or above average rainfall, the region is a very important wintering
area for migratory waterfowl, particularly Anatidae. Some of the larger lakes, e.g. Rudarmata
Dam, are important for pelicans and cormorants. Anastomus oscitans, Ephippiorhynchus
asiaticus, Threskiornis melanocephalus and Pseudibis papillosa occur at many of the tanks, and
up to 150 Mycteria leucocephala have been reported at Vijaysagar. However, during a waterfowl
survey of five tanks in January 1987, following three consecutive years of drought, only small
numbers of birds were recorded. These included:

20 Pelecanus onocrotalus
75 Phalacrocorax carbo
33 Mycteria leucocephala
24 Pseudibis papillosa
36 Platalea leucorodia
130 Phoenicopterus ruber
700 ducks of 12 species
50 Grus grus
150 Anthropoides virgo
680 Fulica atra
and 275 shorebirds of 16 species, and 150 gulls and terns of eight species. Special floral values:
None known.
Research and facilities: Some mid-winter waterfowl counts were carried out in February 1975
and in January 1987.
References: Gole (1984b); Karpowicz (1985); Koning & Koning-Raat (1975); Luthin (1984);
van der Yen (1987).
Criteria for inclusion: lb. 3a.
Source: See references.
Wetland name: Little Rann of Kutch
Country: India
Coordinates: 23°10'-23°45'N, 70°45'-71°45'E;
Location:southeast of the Great Rann of Kutch and 130 km west of Ahmadabad, Gujarat.
Area: 495,300 ha.
Altitude: 0-8m.
Biogeographical Province: 4.15.7.
Wetland type: 02, 08 & 16.
Description of site: The Little Rann is usually described as a flat saline waste or salt impregnated
wilderness. It lies to the southeast of the Great Rann and along a line of marine recession between
the Indus Delta and the Gulf of Khambhat. During the Southwest Monsoon (July to September),
large areas are inundated by up to two metres of water, much of which is pushed up from the Gulf
of Kutch by strong westerly winds. The salt flats dry out almost entirely during the prolonged dry
season. Saline areas are relieved by areas of slightly higher ground with salt-free soil supporting a
stunted, scrubby vegetation. There are about 30 of these little hillocks, or "bets", of varying sizes
in the Little Rann. In years of ample rainfall, the flood water overflows into the Nalsarovar
Depression to the southeast. Soil conditions are saline to hypersaline.
Climatic conditions: Dry tropical monsoon climate with an average annual rainfall of less than
300 mm concentrated in July and August. The maximum temperature is about 42°C, the
minimum temperature about 12°C, and the average relative humidity 25%.
Principal vegetation: The vegetation consists of xerophytic shrubs and thorny scrubland between
open saline flats devoid of vegetation. There are virtually no trees and most of the vegetation is
confined to the higher ground and transitional zones, these areas totaling some 33,000 ha. The
bets support a slightly richer flora than elsewhere. Some of these formerly supported mature
stands of Acacia nilotica, Prosopis spicigera, Salvadora persica and S. oleodes, but most of the
large trees were felled and converted into charcoal in the 1950s and 1960s. Small shrubs of S.
persica, Tamarix dioica ssp indica and the alien mesquite Prosopis juliflora are common in
several areas, together with Suaeda fruticosa, Salsola barysoma and Haloxylon salicornicum.
Gramineae and Cyperaceae are better adapted to the hydromorphic conditions and include

Aleuropes lagoprides, Cenchrus setigems, C. ciliaris, Sporobolus marginatus, S. helveticus and
Cyperus rotundus.
Land tenure: The Little Rann is state owned; surrounding areas are partly state owned and partly
private.
Conservation measures taken: The entire area has been declared a Wildlife Sanctuary by the
Government of Gujarat to protect the population of Wild Ass Equus hemionus khur.
Conservation measures proposed: There is a proposal to upgrade the sanctuary and to declare it
a Biosphere Reserve. There is an urgent need to improve the level of wardening in the sanctuary,
and to develop an integrated management plan for the entire area. Lavkumar Khacher has
recommended the establishment of a composite sanctuary incorporating the Great and Little
Ranns of Kutch, and the development of an imaginatively radial programme for their effective
management.
Land use: Grazing by domestic livestock. Parts of the Sanctuary are leased out by the
Government to salt manufacturers, and salt production now occurs all along the periphery of the
Rann. There is also a little cultivation of millet in the less saline areas.
Disturbances and threats: There is almost no effective control in the Wild Ass Sanctuary, and
no clear demarcation of the boundaries. As a result, the area has been open to a variety of abuses.
Large herds of domestic cattle are driven into the Rann to graze on the bets, and most of the
indigenous trees are now heavily browsed and topped. Local villagers enter the sanctuary to
collect firewood and make charcoal, and some areas have been ploughed up for agriculture. Large
areas of native vegetation have been replaced with plantations of the exotic mesquite Prosopis
juliflora, and this has now invaded the bets. A considerable amount of disturbance is caused to
wildlife by jeeps and motorcycles driving at will across the flats, and the Wild Asses in particular
are deliberately chased by tourists. Illegal shooting and trapping are common in the sanctuary,
and the populations of some of the larger mammals have been decimated. A rapid expansion in
salt production, although not in itself harmful to wildlife, has led to a great increase in other forms
of disturbance.
Economic and social values: The Little Rann of Kutch, if managed efficiently, could not only
remain an important salt producing area, but could once again become a great wildlife sanctuary
with tremendous potential for tourism.
Fauna: The Little Rann supports a sizeable population of the Indian Wild Ass Equus hemionus
khur. The population has gradually increased under protection from about 800 animals in the late
1960s to 1,989 in 1983, but the asses are subjected to a considerable amount of disturbance and
remain very wary. The Rann formerly supported large populations of Nilgai Boselaphus
tragocamelus, Chinkara Gazella gazella and Blackbuck Antilope cervicapra, but these have been
decimated in recent decades by illegal hunting.
The region is still of considerable importance for a wide variety of waterfowl such as pelicans,
herons, egrets, storks, spoonbills, ducks and shorebirds. Thousands of Common Cranes Grus grus
winter in the area, and large numbers of flamingos (both Phoenicopterus ruber and
Phoeniconaias minor) are present when water levels are suitable. A breeding colony of the Lesser
Flamingo P. minor has recently been discovered in the Little Rann at Surajbari (Mundkur et al., in
press). The mouth of the Banas River is an important staging area for migratory shorebirds, and
large concentrations of ducks, mainly Anas crecca, A. poecilorhyncha, A. acuta, A. querquedula
and A. clypeata, have been observed during the migration periods.
Special floral values: None known.
Research and facilities: Some ornithological research was carried out in the area by the late
Dharmakumarsinhji. Biologists from Saurashtra University are currently studying the recently
discovered breeding colony of Phoeniconaias minor, and carrying out research on the ecology of
Gazella gazella and Boselaphus tragocamelus.

References: Abdulali & Savage (1970); Ali (1945); Blasco (1977); Fernandes (1987); Gole
(l984b); IUCN (in prep); Karpowicz (1985); Mundkur et al. (in press); Singh (in prep).
Criteria for inclusion: 1b, 2a, 2c, 3a.
Source: Prakash Gole, Lavkumar Khacher, Taej Mundkur and R.M. Naik.
Wetland name: Southern Gulf of Kutch
Country: India
Coordinates: 22°l5'-23°l5'N, 69°00'-70°40'E;
Location:the southern shore of the Gulf of Kutch in Saurashtra, Gujarat.
Area: Gulf of Kutch 735,000 ha; Marine National Park 16,289 ha; Marine Sanctuary 45,592 ha.
Altitude: 0-10m.
Biogeographical Province: 4.15.7.
Wetland type: 01, 03, 05, 06, 07, 08 & 09.
Description of site: The Gulf of Kutch is a large inlet of the Arabian Sea about 60 km wide at its
widest and tapering northeastwards for 170 km. The Marine National Park and Marine Sanctuary
are situated along the southern shore of the Gulf from Okha (22°30'N, 69°00'E) eastwards to the
vicinity of Khijadia (22°30'N, 70°05'E). A vast area of intertidal mudflats, salt marshes and
seasonally inundated coastal flats extends northeastwards along Wagardhrai Creek to about
23°15'N, 70°40'E. Information from this area, a transitional zone between the Gulf and the Little
Rann of Kutch, is lacking. The National Park and Marine Sanctuary include 42 islands and a
complex of fringing reefs backed by mud and sand flats, coastal salt marsh and mangrove forest at
various stages of exploitation. The coral formations are now the only living reefs between the
Arabian Gulf and the Laccadives. The towns of Okha, Salaya, Vadinar, Sikka and Jamnagar have
developed along the southern edge of the Gulf and exert considerable influence over it. The major
islands (from west to east) are Beyt, Chusnas, Bhaidar, Nora, Ajad, Chauk, Dhanibet, Karumbhar,
Goos Reef, Moouada, Pirotan, Jindra and Chhad. The Gulf is rightly famous for its coral
formations but their extent and variety have been declining over the recent geological past as
tectonic uplift has diverted the flow of the Indus away from the Gulf of Kutch and thereby
substantially reduced freshwater input. This deterioration of the reefs has accelerated noticeably
in historical times. The corals are most extensive in the western part of the Gulf, particularly near
Poshitra Point and on Boria Reef.
Climatic conditions: Dry tropical monsoon climate with an average annual rainfall of about 300
mm concentrated in July and August. The mean maximum temperature is 40°C, and the minimum
7°C.
Principal vegetation: Over 100 species of algae have been recorded in the Gulf of Kutch in the
past, but in recent years only 74 species have been found. The Gulf contains some of the best
mangrove forests on the west coast of India, but large areas have been totally cleared or at least
seriously degraded by exploitation for domestic and commercial use. In the last twenty years
alone, 95% of mature trees have been cut down. Only four islands, Ajad, Bhaidar, Pirotan and
Kharachusa, and a small area on the mainland near Okha still support true mangrove forest. These
areas have been protected by sacred traditions or the good will of local people. Elsewhere in the
Gulf, the mangroves have been reduced to low bushes with a maximum height of two metres. The
principal species are Avicennia alba, Rhizophora mucronata and Ceriops tagal.
Land tenure: Largely state owned; there are some private holdings and Beyt and Ajad Islands.
Conservation measures taken: Some 45,792 ha of the Gulf of Kutch were declared a Marine
Sanctuary in 1980, and a further 16,289 ha were declared a Marine National Park in 1982. A
survey of the extent of the coral formations formed the basis for the delineation of the Park
boundaries. The protected areas were established in response to the serious pollution and
degradation of the mangrove/coral reef ecosystem that now threatens the future of the Gulf. The

cutting of mangroves has been prohibited, and the collection of pearl and window-pane oysters
temporarily banned. Since the establishment of the National Park, the cement industry has been
fined for dredging outside its legal boundaries. Some 60 ha of Pirotan Island have been replanted
with mangroves by visiting school parties.
Conservation measures proposed: It has been widely proposed that the salt extraction
companies should be obliged to restore mangrove forests wherever possible, and should be held
responsible for the well-being of the forests surrounding their operations. A plan to restock
mangrove forests with seedlings has failed to gain financial or political support, yet with proper
legislation and cooperation, a sustainable yield of mangrove products and a secure coastal fishery
could be achieved. A distinguished local Islamic leader is persuading visitors to plant mangrove
seedlings as part of their pilgrimage to Pirotan. The Gulf of Kutch has been recommended on
several occasions for designation as a Wetland of International Importance under the Ramsar
Convention.
Land use: Until the early 20th century, Jamnagar was the centre of one of the biggest pearl
fisheries in the world, exploiting the eastern Gulf islands. A window-pane oyster fishery
developed at Okha in 1910, but uncontrolled exploitation has led to a temporary ban on the
collection of all oysters in the Gulf. Fishing remains an important source of income and
employment, although catches have declined markedly in recent years. For many years, the
Digvijay Cement Corporation dredged sea sand from an area of 1,600 acres (648 ha) in the Gulf,
but this has now ceased. There are several salt works along the southern shore; the largest, at
Okha, has over 20,000 ha of saltpans. The Gulf of Kutch is one of the best natural harbours in
India; an oil terminal has been built at Vadinar Island to accommodate very large oil tankers
(300,000-400,000 tons). There is an offshore single-buoy mooring system from which the oil is
pumped ashore. Several new industries have been established in the area in recent years. Beyt and
Ajad islands are permanently inhabited, and there is a lighthouse on Pirotan with permanent staff.
Possible changes in land use: Depending upon administrative decisions and Government
resolve, the Gulf of Kutch could become an important centre for environmentally sensitive
development. However, it would seem likely that more, rather than fewer, ontentioul illuel will
arise as more pressure is exerted on the area by industrial enterprises and an increasing human
population in the hinterland.
Disturbances and threats: The many disturbances and threats to the Gulf of Kutch are
summarized by Palmes and Briggs (in press). Uncontrolled exploitation has severely depleted the
stocks of oysters. The dredging of sea sand to supply the cement industry had a serious
deleterious effect on the coral reefs. Unsubstantiated reports suggested that there was some direct
dredging of coral reefs, while considerable damage was caused to the reefs both directly and
indirectly through increased sediment load. Fish catches in the Gulf are declining because of
damage to the reefs and uncontrolled exploitation of the mangrove forests. Large areas of
mangrove forest have been cleared to make room for new saltpans, and the remaining mangroves
have been damaged by local people gathering firewood and fodder for their livestock. Renewed
growth of the mangroves near the salt plans is severely constrained by the needs of the largely
itinerant salt workers for firewood. During the drought years of 1985-87, pressures increased on
the mangrove areas. In late 1987, the Government gave local people permission to collect
mangrove foliage for fodder. This precipitated a massive increase in the cutting of mangroves,
and it is anticipated that by the end of 1988 not a single tree will have escaped unscathed.
In some areas, the residues from the salt evaporation process are having a damaging effect on the
coastal fauna and flora. There are no facilities to cope with oil spillage at Vadinar Island; minor
spills have already been reported, and the danger of a major spillage cannot be ignored. There are
various sources of pollution along the coast, chiefly from light industries in the various towns, and
a new fertilizer factory has been established at Sikka. Additionally, a considerable amount of
municipal waste is dumped in the Gulf from barges. A proposal has recently been made to build a

tidal barrage across the mouth of the Gulf to produce power for the region. If this plan is carried
out, the changes in tidal regime would almost certainly spell disaster for the coral reefs and
mangrove/ mudflat ecosystem, and have a serious adverse effect on the fishing industry and
indigenous wildlife populations.
Economic and social values: The Gulf supports a major fishery which is dependent to a very
large extent on the mangrove/mudflat ecosystem and coral reefs. The great variety of fishes
available in local markets indicates the wealth of these waters. The value of the mangrove
swamps as breeding and nursery grounds for commercially valuable fishes, molluscs and
crustaceans, far outweighs their value as firewood and fodder. Similarly, the long-term values of
the living coral formations far outweigh their short-term value as a source of cheap limestone for
the cement industry. Developments in education, conservation and tourism will undoubtedly help
the socio-economic expansion of the region if managed in an appropriate manner. Wildlife tours
to the Gulf began in 1985 and have helped to publicize the importance of the Gulf outside India.
Fauna: The coral reefs, mudflats and mangrove swamps support a great variety of invertebrates,
fishes and birds. A total of 32 hard (Scleractinavian) and 12 soft (Alcyonarian) corals have been
recorded, along with over 150 species of fishes. Species diversity is probably highest amongst the
sponges and worms, but only preliminary investigations on most phyla have been carried out so
far. Rarities include an unusual Echiurid. Great range extensions have recently been discovered
amongst brittlestars and sponges, revealing an overlap between the marine faunas of the Arabian
Gulf and South India.
An Oxford University Expedition to the Gulf in 1984 focussed attention on the avifauna, and
discovered large concentrations of many species, particularly migratory shorebirds. No overall
census was possible, but a high-tide roost of 10,000 shorebirds was located on Pirotan Island, and
similar numbers were found on all the other islands that were visited during the survey. The most
numerous species were Charadrius mongolus (over 3,000 at Pirotan and 6,000-9,000 on Bhaidar),
Arenaria interpres (1,500 at Pirotan and many more on Bhaidar), and Calidris ferruginea
(3,000-4,000 on most of the islands). Other common shorebirds included Haematopus ostralegus
(roosts of 50 at Goos Reef and 25 at Pirotan), P. squatarola, Charadrius leschenaultii, Limosa
limosa, L. lapponica, Numenius phaeopus (120 at Pirotan), N. arquata (flocks of up to 50), Tringa
totanus (200-300 on Bhaidar and 150 at Pirotan), Xenus cinereus (300 at Pirotan and larger
numbers on Bhaidar), Calidris alba (200 at Pirotan), C. minuta, Limicola falcinellus and
Philomachus pugnax (2,000 at Pirotan). A particularly significant population of the Crab Plover
Dromas ardeola occurs in the Gulf of Kutch (over 5,000 individuals in February/March 1984)
and the species may well breed here. The Great Knot Calidris tenuirostris and Indian Skimmer
Rhynchops albicollis have been recorded in winter. Other waterfowl observed in February/March
1984 included:
500 Pelecanus onocrotalus
50 P. crispus
3 P. philippensis
up to 20 Egretta gularis
40 Sarkidiornis melanotos
and over 2,200 other ducks mainly Anas clypeata, hundreds of gulls, mainly Larus ichthyaetus, L.
brunnicephalus and L. argentatus, and smaller numbers of the terns Gelochelidon nilotica,
Hydroprogne caspia and Sterna albifrons.
Many of the islands in the southern part of the Gulf support sizeable breeding colonies of
Phalacrocorax niger, Anhinga melanogaster, Nycticorax nycticorax, Ardeola grayii, Butorides
striatus, Egretta gularis, E. alba, Ardea cinerea, Mycteria leucocephala, Threskiornis
melanocephalus and Platalea leucorodia. The coastal salt marshes and salt evaporation ponds are
used by many of these birds, along with hundreds of Phoenicopterus ruber, Phoeniconaias minor,
Himantopus himantopus and Recurvirostra avosetta.

The Dugong Dugong dugon is present in small numbers, this being the only population on the
west coast of India. The cetaceans Sousa plumbea and Neophocaena phocaenoides occur in the
Gulf, but no data are available on their status.
The marine turtles Chelonia mydas and Lepidochelys olivacea breed on islands in the Gulf, but
both are threatened by the fishermen of the Wagher community. Several species of snakes occur,
particularly in the mangrove scrub, and one species of banded sea snake has been recorded.
Special floral values: The Gulf of Kutch contains the best remaining mangrove associations on
the west coast of India.
Research and facilities: The Maharajah of Baroda recruited James Hornell to undertake the first
comprehensive study of the Gulf in 1908-1909. Several general surveys have been carried out in
recent years, and an Oxford University Expedition made a detailed study of the Gulf in February
and March 1984. Biologists from Saurashtra University are currently conducting research into the
natural resources of the Gulf and their levels of exploitation. A field study centre and nature
interpretation cum tourist headquarters are now being developed on Pirotan Island.
References: De Block (1981); Fernandes (1987); Frazier & Mundkur (in prep); Hussain (1987a);
IUCN (in prep); Karpowicz (1985); Mundkur & Naik (in prep); Naik et al. (1985); Palmes &
Briggs (1986 & in press); Silas et al. (1985); Yadava (1985).
Criteria for inclusion: 123.
Source: R.M. Naik, Taej Mundkur and Prunella Palmes.
Wetland name: Khijadia Lakes
Country: India
Coordinates: 22°32'N, 70°08'E;
Location: in Jamnagar District, 10 km northeast of Jamnagar on the south coast of the Gulf of
Kutch, Gujarat.
Area: c.1,000 ha; Bird Sanctuary 604.9 ha.
Altitude: 0-2m.
Biogeographical Province: 4.15.7.
Wetland type: 08, 09 & 17.
Description of site: A group of three shallow freshwater lakes and extensive marshes adjacent to
a large area of salt pans and salt marsh on the south shore of the Gulf of Kutch. During the 1930s,
a barrage was constructed between Jamnagar and Navlakhi (43 km to the east) to reclaim coastal
salt marsh for agricultural land. Only seven kilometers of the barrage, in the Khijadia area, have
been maintained in working order. The principle of the barrage was to desalinate the salt marsh by
preventing tidal inundation and to use the monsoon rains to fertilize the soil with the rich silts
washed down by the floodwaters. As the salinity decreased in the 1940s and 1950s, the lakes were
colonized by aquatic plants, and extensive reed-beds developed. By this time, however, the need
for fresh water had become more important than the requirement for agricultural land, and plans
to drain the area were abandoned. Instead, four pumping stations were installed at the east end of
the main Khijadia lake to supply fresh water to nearby villages.
The lakes and marshes are fed by monsoon run-off in several seasonal streams. Khijadia salt pans
lies to the north and east of the barrage, and a second area of salt pans is situated at the western
end of the barrage. The saltpans extend out into a large area of salt marsh between the barrage and
the sea. A deep channel connects the outflow from the lakes with a tidal channel running down to
the sea. By the end of the monsoon, the flood waters may reach 2m in depth and cover over 1,000
ha; as the dry season advances, the area of open water decreases exposing extensive mudflats
especially at the eastern end of the lake. At low water levels, salt water seeps under the barrage
from the Gulf during high tides. Studies in February and March 1984 found no contamination of
the water with salt, a pH of 7, a noticeable green algal bloom and a steady rate of water loss of

0.8-0.9 cm per day. Two of the three lakes are bunded with a motorable road along one side, and
the third is dammed by a larger structure of cement, stones and earth. In 1985 and 1986, all three
lakes dried out in the summer months (March to June) as a result of inadequate monsoon rainfall.
Climatic conditions: Dry tropical monsoon climate, with the rainfall concentrated in July and
August. The mean maximum temperature is 40°C, and the minimum 7°C.
Principal vegetation: The principal emergent species include Typha angustata, Scirpus sp,
Cyperus sp and Saccharum spontaneum. Submerged aquatic plants include Hydrilla verticillata,
Vallisneria spiralis and Najas minor. Screens of Prosopis juliflora have been planted along the
bunds. There is some scrubby mangrove in the adjacent salt marsh, but all the mangrove trees
have been cut down. Avicennia marina still thrives in the channels, but grazing camels and
constant cutting prevent any recovery to full tree height. The natural vegetation in surrounding
areas includes Acacia nilotica, Capparis decidua and Phoenix sp.
Land tenure: The wetland is partly state owned (Forestry Department and Revenue Department)
and partly under private ownership; surrounding areas are mainly privately owned. Private land in
and around the Bird Sanctuary is soon to be transferred to the Forestry Department.
Conservation measures taken: The main lakes (604.9 ha) have been declared a Bird Sanctuary
in which all hunting is prohibited, and the local WWF Group (Jamnagar) and Maharajah
Jamsaheb have taken an interest in preserving the wildlife. There is no effective management as
yet, but efforts are being made to fence the area and a forestry official is available to control the
cutting of firewood, illegal grazing and poaching.
Conservation measures proposed: It has been suggested that the area should be managed
primarily as a nature reserve, partly because of its excellent location close to the city of Jamnagar.
Continuing efforts will be made to exclude cattle and other livestock by fencing the area, and
plans have been made to dredge part of the lakes so that they will retain more monsoon
floodwater.
Land use: Many visitors come to observe birdlife in the Sanctuary. The Khijadia lakes provide
water for irrigation and domestic use, while salt is extracted from the two neighbouring salt
works. As water levels recede, local villagers cultivate vegetables on the exposed beds of the
lakes. Cattle and other domestic livestock graze the edge of the reed-beds, and up to 150 camels
graze the adjacent salt marsh at neap tides.
Disturbances and threats: Increased grazing could cause deterioration of the reed-beds, but
unchecked reed growth would be undesirable from a wildlife management point of view. The
volume of fresh water extracted by the pumping stations must be monitored to avoid excessive
depletion of reserves. If too much water is extracted, the lakes will become saline, the reed-beds
will be destroyed, and the value of the lake as a source of fresh water will be lost. As Jamnagar is
one of the fastest growing towns in Gujarat, urban expansion and pollution may pose a threat in
the near future. 0
Economic and social values: Of great importance both as a source of water and as a grazing area
for Khijadia and other local villages. The lack of alternative grazing sites makes the reed-beds
especially important. The Sanctuary could become an excellent nature reserve attracting many
visitors; it has great potential for scientific research and could be developed as an educational
centre for school children and college groups.
Fauna: An extremely important staging and wintering area for a wide variety of waterfowl.
Almost 200 species of birds have been recorded in the Sanctuary including some 94 species of
waterbirds. Waterfowl observed during a survey in February/March 1984 included:
75 Tachybaptus ruficollis
750 Pelecanus onocrotalus
66 P. crispus
250 Egretta alba
170 Ardea cinerea

200 Mycteria leucocephala
30 Threskiornis melanocephalus
30 Plegadis falcinellus
220 Platalea leucorodia
190 Porphyrio porphyrio
5,600 Fulica atra
110 Himantopus himantopus
560 Recurvirostra avosetta
9,000 Limosa limosa
2,000 small shorebirds
3,300 Philomachus pugnax
and 600 gulls (Larus spp), 8,500 ducks (mainly Anas penelope, A. crecca, A. acuta and A.
clypeata), and 600 terns (mainly Chlidonias hybrida, Gelochelidon nilotica and Sterna aurantia).
Other counts in recent years have included:
over 1,000 Phalacrocorax spp
20 Egretta gularis over
500 Phoenicopterus ruber
125 Phoeniconaias minor
170 Anas poecilorhyncha
2,400 Aythya ferina
670 A. nyroca
1,400 A. fuligula
2,500 Grus grus
550 Anthropoides virgo
190 Rynchops albicollis
Several species of waterfowl breed in the area, including Tachybaptus ruficollis, Porphyrio
porphyrio, Fulica atra, Hydrophasianus chirurgus and Himantopus himantopus, and
Ephippiorhynchus asiaticus is a regular visitor. At least four pairs of Podiceps cristatus bred in
1984; this is a very uncommon breeding species in India south of the Himalayas. The area is also
important for migratory swallows and martins (Hirundinidae), wagtails (Motacillidae) and various
other small passerines. Little information is available on the other fauna of the Bird Sanctuary.
Canis aureus and Felis chaus are common, and various freshwater turtles are known to occur.
Special floral values: The endemic Cyperus dwarakensis is found near Dwarka (Jamnagar);
similarly Tephrosia jamnagarensis is endemic to the area.
Research and facilities: Several waterfowl censuses have been carried out, and more detailed
research on the avifauna has been undertaken by T. Mundkur et al. and an Oxford University
Expedition to the Gulf of Kutch in February/March 1984 (Palmes & Briggs, in press).
References: Gole (1984b); Karpowicz (1985); Mundkur & Naik (in prep); Mundkur & Pravez
(1986); Palmes & Briggs (in press).
Criteria for inclusion: 1b, 2a, 2b, 3a.
Source: Taej Mundkur, R.M. Naik and Prunella Palmes.
Wetland name: Wetlands of Central and Eastern Saurashtra
Country: India
Coordinates: 21°00'-22°30'N, 70°30'-72°10'E;
Location: in the Districts of Rajkot, Bhavnagar, Amreli and Junagadh, central and eastern
Saurashtra, Gujarat.
Area: Total area of wetlands unknown; over 1,000 wetlands ranging in size from a few hectares
to 2,800 ha.

Altitude: Sea level to 225m.
Biogeographical Province: 4.15.7.
Wetland type: 14, 15 & 17.
Description of site: Saurashtra is the larger of Gujarat's two peninsulas. It extends from the port
of Dwarka (22°15'N, 68°58'E) 250 km eastwards to the Gulf of Khambhat. The peninsula is
generally rather flat, relieved in some areas by low hills rising to a peak at 1,1 17m. Much of the
region is very fertile, and agricultural fields dominate the landscape. The peninsula has a radial
drainage pattern flowing out of the central highlands. All the significant wetlands are water
storage reservoirs created by damming small rivers and streams. Gopakumar and Nageswara Rao
(1987) have listed 108 dams, 617 check-dams and 694 percolation tanks in the Districts of Rajkot
(837 sites), Bhavnagar (403 sites) and Amreli (179 sites) alone. A further 96 check-dams and 30
percolation tanks are currently under construction in these three Districts. About 55 of the
reservoirs exceed 100 ha in area, and several exceed 1,500 ha. Yen reservoir, with an area of
approximately 2,800 ha, is the largest. The most important reservoirs include Lalpari, Randharda,
Nyari, Aji, Yen, Sardhar, Eshwaria and Alansagar in Rajkot District, Hargovind, Ramdhari,
Yalavad and Shankar Talao in Bhavnagar District, and Hiran Lake and Madhuvanti Dam in
Junagadh District.
Although most of the reservoirs are shallow (less than 2-3m), some have maximum depths
exceeding 12-15m. Water levels fluctuate widely, and as a result, the reservoirs generally lack
abundant aquatic vegetation. Maximum water depths are achieved in late September after the
monsoon, which in good years commences in June or July and continues to the beginning of
October. As the water level falls, some of the reservoirs, particularly in the vicinity of Rajkot,
become brackish. The great majority dry out completely in years of poor rainfall, and in the recent
succession of drought years, many of the wetlands throughout Saurashtra have been dry all year
round. Hiran Lake, in the Gir National Park, and Madhuvanti Dam to the west have remained in
good condition, as they benefit from the better vegetation in the Park and hence greater number of
perennial streams.
Climatic conditions: Dry tropical monsoon climate with an average annual rainfall ranging from
about 800 mm in the southeast to 500 mm or less in the northwest. The monsoon starts in June or
July and ends in September, but the rainfall is erratic in its occurrence, duration and intensity. The
winters are generally cool and dry, although sporadic rainfall can occur. Minimum temperatures
do not normally fall below about 5°C. The pre-monsoon period in March-June is very hot, with
temperatures reaching 45°C and frequent dust storms.
Principal vegetation: The absence of vegetation at most of the Saurashtra wetlands is a fairly
recent phenomenon; in the past, a variety of sedges and grasses formed a broad margin around the
lakes, and there were extensive reed-beds at some sites. Only small patches of this marsh
vegetation now remain, for example at Yen, where there are still significant reed-beds. Shankar
Talao was well vegetated until 1965, but is now barren. A number of the reservoirs have rocky or
masonry margins with no emergent vegetation whatsoever, and a small number are situated in
urban areas, with dwellings reaching down to the edge of the water. Most of the reservoirs are
surrounded by agricultural land or barren flats. In the upland areas, there are remnants of the dry
tropical thorn forest which once covered the peninsula; this is best exemplified by the forests of
the Gir National Park.
Land tenure: Most of the reservoirs are state owned. Surroundings areas are mostly privately
owned.
Conservation measures taken: Shooting is prohibited at most of the wetlands. Hiran Lake is
protected in the Gir National Park (35,948 ha), established in 1974. At some of the wetlands,
particularly Hiran Lake, the population of Crocodylus palustris has been augmented by animals
reared in captivity. A captive-rearing programme was initiated in 1975, and by January 1987, 145
animals had been released in the National Park.

Land use: The lakes provide fresh water for irrigation and domestic use. Some of the lakes still
provide a source of firewood and fodder, but in most cases these resources have been eliminated
by over-exploitation. In recent years, the exposed beds of some of the lakes have been cultivated
on a semi-permanent basis (e.g. at Lalpari, Nyari and Randharda). Surrounding areas are devoted
to grazing and the cultivation of ground nuts, pulses, mustard and other crops.
Disturbances and threats: The major problems stem from the apparently increasing unreliability
of rainfall in this semi-arid region. As the periods of drought intensify, so the pressures on the
wetlands increase and the vegetation, particularly, suffers further degradation. Illegal hunting
occurs at some lakes (e.g. Yen). The expansion of Rajkot may soon cause excessive pollution to
those lakes nearest the city.
Economic and social values: Water supply and recreation.
Fauna: Collectively, the wetlands of Saurashtra constitute an extremely important breeding,
staging and wintering area for a very wide variety of waterfowl. Gopakumar (1985) lists 138
species of waterfowl and five species of kingfishers (Alcedinidae) for the region. Common and
widespread residents include Tachybaptus ruficollis, Phalacrocorax carbo, P. niger, Ixobrychus
sinensis, Ardeola grayii, Bubulcus ibis, Egretta garzetta, E. alba, Ardea cinerea, Mycteria
leucocephala, Anastomus oscitans, Pseudibis papillosa, Platalea leucorodia, Anas
poecilorhyncha, Amaurornis akool, A. phoenicurus, Himantopus himantopus, Esacus
recurvirostris, Glareola lactea, Vanellus indicus, Charadrius dubius, Chlidonias hybrida,
Gelochelidon nilotica, Sterna aurantia and S. albifrons.
The region is a major wintering area for pelicans, flamingos, ducks, cranes and shorebirds, some
species occurring in huge numbers. Large numbers of Pelecanus onocrotalus have been reported
at many wetlands, notably at Alansagar, and P. crispus occurs in small numbers at several sites.
Both flamingos, Phoenicopterus ruber and Phoeniconaias minor, occur as non-breeding visitors,
the former often in very large numbers, e.g. at Yen in 1983. Several species of ducks winter in
large numbers throughout the region, Anas penelope, A. crecca, A. acuta, A. clypeata and Aythya
ferina being the commonest. Tadorna ferruginea is widely distributed in small numbers, but
Anser indicus is only an occasional visitor. Many of the wetlands provide secure roosting sites for
large concentrations of Grus grus; over 15,000 individuals were observed in January-February
1983, mainly at Yen, Valavad, Ramdhari and Hargovind. The region is also of major importance
as a wintering area for the Demoiselle Crane Anthropoides virgo. The wintering population in the
early 1980s was estimated at about 30,000 birds. Roosts with over 1,000 birds were located at
Shankar Talao, Alansagar, Randharda, Aji, Lalpari and Nyari in January-February 1983, and a
pre-migratory gathering of 20,000 was observed at Lalpari in March 1985. Grus antigone is rather
scarce, although 22 were seen together in the Rajkot area in 1985. Many species of shorebirds
occur on migration and in winter, the most abundant being Himantopus himantopus,
Recurvirostra avosetta, Limosa limosa, Calidris minuta and Philomachus pugnax.
Even in the winter of 1986/87, a year of extreme drought, there were important concentrations of
waterfowl in Saurashtra. Censuses at nine sites in January 1987 recorded over 11,000 waterfowl
of about 70 species including:
320 Pelecanus onocrotalus
13 P. crispus
80 Ardea cinerea
35 Mycteria leucocephala
16 Ciconia episcopus
8 C. nigra
10 Ephippiorhynchus asiaticus
250 Pseudibis papillosa
140 Platalea leucorodia
200 Phoenicopterus ruber

40 Sarkidiornis rnelanotos
900 Grus grus
4,820 Anthropoides virgo
550 Limosa limosa
1,040 Philomachus pugnax
18 Rhynchops albicollis
Hiran Lake within Gir National Park supports the largest known population of the Marsh
Crocodile or Mugger Crocodylus palustris at one site; an estimated 60 individuals in 1978. The
surrounding forests support the last wild population of the Asiatic Lion Panthera leo persica. In
1979, there were 205 individuals.
Special floral values: None known.
Research and facilities: Koning and Koning-Rahat (1975) conducted waterfowl censuses at 18
reservoirs around Rajkot, Jasdan and Bhavnagar in February 1975, and Gole (1984b) surveyed ten
lakes in January and February 1983. Gopakumar (1985) studied the wetlands of Saurashtra and
their birds for an MSc degree at the Department of Biosciences at Saurashtra University. His
research, carried out between July 1983 and June 1984, included a study of avian population
dynamics at three representative reservoirs near Rajkot. Further waterfowl censuses were carried
out at nine lakes in January 1987.
References: Anjaneyulu (1984); Banerjee & Gopakumar (1986); Dharmakumarsinhji (1954);
Gole (1984a & 1984b); Gopakumar (1985); Gopakumar & Nageswara Rao (1987); Joel (1986);
Karpowicz (1985); Khacher (1980); Khacher et al. (1987); Koning & Koning-Raat (1975);
Whitaker & Daniel (1978).
Criteria for inclusion: 1b, 2a, 2b, 3a.
Source: Prakash Gole, G. Gopakumar, Taej Mundkur, R.M. Naik, Rishad Pravez and Ravi
Chellam.
Wetland name: Nalsarovar Lake and the Surendranagar Reservoirs
Country: India
Coordinates: 22°30'-23°12'N, 71°25'-72°05'E
Location: (Nalsarovar 22°47'N, 72°03'E); in Surendranagar and Ahmadabad Districts, 60 km
southwest of Ahmadabad, Gujarat.
Area: Nalsarovar Lake 11,500 ha (Bird Sanctuary 11,600 ha); area of other wetlands unknown.
Altitude: Nalsarovar 11.5m; other wetlands up to 100m.
Biogeographical Province: 4.15.7.
Wetland type: 14 & 17.
Description of site: Saurashtra is divided from the mainland of Gujarat by a narrow depression
linking the Gulf of Khambhat with the Little Rann of Kutch. Tectonic uplift, increased
sedimentation and aeolian infill have reduced this former estuary to a series of saline flats and a
large freshwater lake, Nalsarovar, with extensive marshes. The terrain is uniformly flat, and the
lake very shallow. Nalsarovar is virtually unique in Saurashtra by virtue of the extensive
reed-beds and marshes that surround it. The lake is entirely dependent upon monsoon rainfall; it
dries out completely in years of low rainfall (e.g. 1986), and even in wet years, is almost dry by
early summer. During very heavy monsoons, the water may be as much as two metres deep over
most of the area. There are several islands of heaped sand dotted about in the lake. Salinities
range from fresh in winter to slightly brackish in summer. The other major wetlands of the
Surendranagar District are artificial water storage reservoirs surrounded by cultivation, scrub,
desert or upland habitats. The principal reservoirs are Sukhbhadar (up to 2m deep), Moti Moladi
(30 cm deep), Muli (3.5m deep, retaining water longer than most others), Thoriani (over 3m deep,
usually retaining water even in very dry years), and Sayala (lm deep, the only reservoir with

extensive emergent vegetation). To the north of Surendranagar, there are two other important
wetlands, Brahmani and Kharaghoda, for which little information is available.
Climatic conditions: Dry tropical monsoon climate, with the rainfall concentrated in July,
August and September.
Principal vegetation: Hydrophytes include species of Chara, Potamogeton, Najas, Vallisneria,
Nymphaea, Limnanthium, Lemna, Wolfia and Hydrilla. The temporary water bodies are
characterized by a rich growth of Xynthium strumarium, Solarum surattense and Tephrosia
purpurea. The semi-aquatic and marshland zones hold Ammania baccifer, A. multiflora, Bergia
sp, Alternanthera sessiles, Cyperus sp, Scirpus sp, Polygonum plebium and Marcelia aegyptiaca.
Surrounding agricultural land supports crops of cotton, cereals, pulses and ground nuts. There are
very few trees in the region.
Land tenure: Nalsarovar Lake is state owned.
Conservation measures taken: Nalsarovar Lake is protected in the Nalsarovar Bird Sanctuary
(11,500 ha), established in April 1969. A core zone of approximately 100 ha is kept free from all
disturbance. The other wetlands are unprotected.
Conservation measures proposed: Nalsarovar Lake has been proposed for designation as a
Wetland of International importance under the Ramsar Convention. WWF-India and Lavkumar
Khacher have made a number of recommendations concerning the management of the sanctuary.
These include: (a) the establishment, by the State Government, of a special committee to
investigate the problems at Nalsarovar; (b) the establishment of a special education and tourist
centre at the existing recreation complex; (c) the designation of boating lanes and demarcation of
disturbance-free zones; (d) strict protection of all the major islands, particularly during the
breeding season; (e) the construction of fully equipped observation hides; and (f) the planting of
Acacia nilotica trees on some of the islands to provide nesting sites for large waterbirds. Any
master plan for the sanctuary should include the surrounding villages so that the welfare of the
sanctuary can be clearly linked to the welfare of the local people.
Land use: The principal activities at Nalsarovar are fishing, grazing by domestic livestock, the
cutting of aquatic vegetation for fodder, and outdoor recreation. The lake is a very popular
boating and picnic area for people from Ahmedabad. The other wetlands provide a source of
water for irrigation and domestic use. In 1987, parts of the exposed bed of Nalsarovar Lake were
being cultivated.
Disturbances and threats: The burgeoning human population of Gujarat is placing increasingly
heavy demands on all natural resources, and the wetlands in particular are suffering from
excessive exploitation. The marsh vegetation at Nalsarovar is heavily over-grazed by domestic
livestock and is cut for fodder and fuel. Illegal shooting and trapping occur at several of the
wetlands including Nalsarovar, and visitors from urban areas cause considerable disturbance,
particularly at weekends. The cranes Grus grus and Anthropoides virgo make substantial
depradations on the ground-nut and pulse crops, and this has given rise to some resentment
among local farmers. Fishing activities at Nalsarovar, together with the increasing use of boats by
visitors, can be a major cause of disturbance to the birds.
Economic and social values: Nalsarovar Lake is visited by large numbers of local tourists every
year. With proper management, the Bird Sanctuary could become one of the finest reserves for
waterbirds in India, attracting significant numbers of foreign tourists as well.
Fauna: In years of adequate rainfall, all these wetlands are important for a wide variety of
waterfowl, notably pelicans, flamingos, ducks, cranes, Fulica atra and shorebirds. The numbers
of ducks have, however, been decreasing at a fairly steady rate since the 1880s. The region is now
perhaps most important for its wintering cranes. Over 30,000 Anthropoides virgo were present in
central and eastern Saurashtra in the winter of 1984, the majority of these birds roosting at Muli,
Sayala and Nalsarovar. Grus grus also occurs in large numbers at several sites. Both species
spend most of the day at the lakes, flying out to feed on agricultural land at dawn and dusk. Large

numbers of Phoenicopterus ruber occasionally frequent Kharaghoda and Nalsarovar. Pelicans
occur in substantial numbers if water conditions permit; Pelecanus onocrotalus is relatively
common and widespread, and up to 100 P. crispus have been recorded at Nalsarovar, but P.
philippensis occurs in only small numbers.
The importance of all these wetlands has been severely reduced by the worsening cycle of
drought years with fewer and fewer years of adequate rainfall in the past two decades. In wet
years, over 20,000 Anatidae winter at Nalsarovar, but few if any were present in the winters of
1975/76, 1984/85, 1985/86 and 1986/87. In January 1980, the lake hosted:
350 Plegadis falcinellus
over 1,000 Tachybaptus ruficollis
40 Platalea leucorodia
40 Anser anser
100 Tadorna ferruginea
3,000 Nettapus coromandelianus
5,000 Anas crecca
5,000 A. acuta
6,000 A. querquedula
2,000 A. clypeata
1,500 Aythya fuligula
60,000 Fulica atra
100 Glareola lactea
400 Limosa limosa
200 Gallinago gallinago
300 Calidris minuta
and many other species in smaller numbers; this was evidently a year of adequate water. By
contrast, in January 1987 the lake was completely dry and held only three birds. The other five
major sites, Thoriani, Sayala, Sukhbhadar, Muli and Moti Moladi, still retained some water in
January 1987, and held a total of 2,550 waterfowl including:
70 Pelecanus onocrotalus
8 P. crispus
180 Platalea leucorodia
240 Phoenicopterus ruber
62 Anser indicus
230 Tadorna ferruginea
6 Grus antigone
180 Anthropoides virgo
11 Rhynchops albicollis
and small numbers of a wide variety of shorebirds.
Special floral values: None known.
Research and facilities: Preliminary faunal and floral surveys have been carried out at
Nalsarovar Lake, and several waterfowl censuses have been made. The Gujarat Tourist
Department established a recreation complex at the lake, and this has subsequently been handed
over to the Forest Department.
References: De Block (1981); Daniel (1985); Fernandes (1987); Gole (1984a & 1984b); IUCN
(in prep); Karpowicz (1985); Khachar et al. (1987); Koning & Koning-Raat (1975).
Criteria for inclusion: 1b, 2a, 2b, 3a.
Source: Prakash Gole, Lavkumar Khacher, Taej Mundkur, R.M. Naik and Rishad Pravez.
Wetland Name: Pariej and Kaneval Reservoirs

Country: India
Coordinates: 22°33'N, 72°38'E;
Location: near Kheda, 50 km south of Ahmadabad, Gujarat.
Area: Pariej c.500 ha; Kaneval c.l,500 ha.
Altitude: c.15m.
Biogeographical Province: 4.15.7.
Wetland type: 17.
Description of site: Two water storage reservoirs on the plains to the north of the Gulf of
Khambhat. Pariej lies in a natural depression and is surrounded by an embankment; it has a
circumference of about nine km. Kaneval, with a circumference of at least 15 km, is considerably
larger and contains several small islands. Both lakes are rich in aquatic vegetation, unlike most
other wetlands in Gujarat.
Climatic conditions: Dry tropical monsoon climate with an average annual rainfall of about 800
mm concentrated in July, August and September.
Principal vegetation: Both lakes are known to support an abundant growth of aquatic vegetation
including beds of Typha sp, but no other details are available.
Land tenure: The islands in Kaneval Reservoir are privately owned.
Conservation measures taken: None.
Land use: Water supply for irrigation and domestic use. The trapping of ducks and coots occurs
on a large scale at Kaneval, and to a lesser extent also at Pariej. At Kaneval, the birds are netted at
night with mist-nets. During the winter season, some 100-150 birds are trapped every night, and
these sell for 10 Rupees each in the local markets. At Pariej, small numbers of birds are caught
with nylon nooses. There is also some fishing at Pariej, and the islands at Kaneval are under
cultivation.
Disturbances and threats: Large numbers of waterfowl are trapped for local consumption,
particularly at Kaneval, and this may be having a detrimental effect on the populations. There is
also some shooting at both sites. The disturbance from hunting and other human activities has
been blamed for the disappearance of the breeding colony of Mycteria leucocephala at Kaneval.
Economic and social values: The reservoirs are an important source of fresh water, and Pariej
supports a small fishery. The annual harvest of ducks and coots provides a useful source of
protein, but will require careful management if it is to be maintained on a sustainable basis.
Fauna: Both lakes are of great importance for wintering waterfowl, particularly ducks and Fulica
atra, and assume special significance in years when Nalsarovar (site 40) is dry. In January 1975,
Pariej held almost 25,000 waterfowl, including 235 Pelecanus onocrotalus, 95 Platalea
leucorodia, 125 Phoenicopterus ruber, 8,750 ducks (mainly Anas penelope, A. strepera, A.
crecca, A. acuta and A. clypeata) and 15,000 Fulica atra. Only 2,000 birds were present at
Kaneval, but these included 18 Sarkidiornis melanotos and 148 Grus antigone. A waterfowl
census in mid January 1987 recorded over 28,000 waterfowl; 17,000 at Kaneval and 11,500 at
Pariej. These included:
420 Tachybaptus ruficollis
19 Podiceps cristatus
27 Pelecanus onocrotalus
6 P. philippensis
920 Phalacrocorax niger
140 Mycteria leucocephala
130 Plegadis falcinellus
80 Anser anser
810 Dendrocygna javanica
200 Nettapus coromandelianus
105 Anthropoides virgo

85 Porphyrio porphyrio
23,200 Fulica atra
245 Hitnantopus himantopus
300 Glareola lactea
but only 1,190 dabbling ducks (Anas spp).
Special floral values: No information.
Research and facilities: Waterfowl counts were carried out in 1975 and again in 1987.
References: Koning & Koning-Raat (1975); van der Ven (1987).
Criteria for inclusion: 3a.
Source: See references.
Wetland Name: Ajwa, Vadhwana and Pavagadh Lakes
Country: India
Coordinates: 22°24'N, 73°24'E;
Location: Ajwa Vadhwana 22°11'N, 73°29'E; Pavagadh 22°29'N, 73°22'E; east and northeast of
Vadodara, Gujarat.
Area: Ajwa 200-300 ha; Vadhwana 400 ha; Pavagadh 100 ha.
Altitude: 50-60m.
Biogeographical Province: 4.8.4.14.15.7.
Wetland type: 17.
Description of site: Three water storage reservoirs with some associated marshes, in the vicinity
of Vadodara in mainland Gujarat. These three lakes are thought to be representative of the large
number of small wetlands in eastern Gujarat and southern Rajasthan. Numerous ancient tanks and
semi-natural lakes extend northwards in a broad band from the Narmada River (which enters the
Gulf of Khambhat at 21°40'N) all the way into Rajasthan. In general, these lakes support more
aquatic vegetation than lakes further west in Gujarat.
Climatic conditions: Dry tropical monsoon climate with an average annual rainfall of about 800
mm. The monsoon commences in June or July and ends in September. The winters are cool and
dry, with minimum temperatures around 10°C; the pre-monsoon period in March-June is very hot,
with temperatures reaching 45°C.
Principal vegetation: The lakes support a rich growth of aquatic vegetation. The dominant
emergents include Ammania baccifera, A. multiflora, Bergia sp, Alternanthera sessiles, Cyperus
sp, Scirpus sp, Polygonum plebium and Marcelia aegyptiaca. Floating and submerged aquatic
plants include species of Chara, Potamogeton, Najas, Vallisneria, Nymphaea, Limnanthium,
Lemna, Wolfia and Hydrilla.
Land tenure: No information.
Conservation measures taken: None.
Land use: The lakes are used by local people as a source of fodder and as a grazing area during
the long dry season. They supply water to the town of Vadodara, and provide water for irrigation.
Disturbances and threats: No recent information. Grazing pressure was reported to be very
heavy at Ajura and Vadhwana in February 1975.
Economic and social values: No information.
Fauna: Thought to be a very important wintering area for waterfowl, particularly ducks, Fulica
atra and some shorebirds. In the winter of 1974/75 following a rather poor monsoon, Ajwa and
Vadhwana were two of the richest wetlands for water birds in the whole of Gujarat. Over 27,500
waterfowl were recorded during a brief survey in February 1975, including:
450 Tachybaptus ruficollis
40 Anastomus oscitans
115 Plegadis falcinellus

340 Nettapus coromandelianus
3,050 Anas penelope
300 A. strepera
2,300 A. crecca
230 A. poecilorhyncha
3,050 A. acuta
440 A. querquedula
2,300 A. clypeata
1,100 Aythya ferina
22 Grus antigone
8,270 Fulica atra
2,850 Limosa limosa
200 Calidris minuta
1,600 Philomachus pugnax
Six Marsh Crocodiles Crocodylus palustris were observed on an island in Ajura Lake during this
survey.
Special floral values: No information.
Research and facilities: A waterfowl survey was carried out in 1975, but no recent information
is available.
References: Koning & Koning-Raat (1975).
Criteria for inclusion: 2a, 3a.
Source: See references.
Wetland Name: Gulf of Khambhat
Country: India
Coordinates: 20°35'-22°20'N, 72°05'-72°55'E;
Location: from the region of Talaja on the west coast to the head of the Gulf at Khambhat, and
south on the east coast for about 200 km to Valsad, Gujarat.
Area: At least 30,000 ha of wetlands; total area of Gulf about 400,000 ha.
Altitude: 0-10m.
Biogeographical Province: 4.1.1./4.15.7.
Wetland type: 01, 02, 03, 06, 07, 08 & 09.
Description of site: A vast area of estuarine habitats around the periphery of the Gulf of
Khambhat. The Tapi, Narmada, Mahi, Sabarmati and several other rivers have deposited large
areas of alluvium as the marine recession has united Saurashtra with the mainland of Gujarat.
There are extensive areas of intertidal mud and sand flats, coastal salt marshes and degraded
mangrove associations particularly in the deltas of the Mahi and Sabarmati Rivers. One of the
largest areas of intertidal mudflats (3,000 ha) is located immediately to the north of Ghogha, near
Bhavnagar. There are some coral reefs around small islets in the western part of the Gulf.
Climatic conditions: Dry tropical monsoon climate with an average annual rainfall of about 800
mm. The monsoon commences in June or July and ends in September, but the rainfall is erratic in
its occurrence, duration and intensity. The winters are generally cool and dry, with minimum
temperatures around 10°C. The pre-monsoon period in March-June is very hot, with temperatures
reaching 45°C.
Principal vegetation: Formerly extensive tracts of mangrove forest, but now probably less than
20,000 ha. The forests are heavily utilized, and have been reduced to an open, scrubby type of
forest, with few trees exceeding 3m in height. Individual trees of Avicennia marina, a species
highly valued by the local inhabitants, have a bushy, mutilated appearance with multiple
vegetative shoots. Species of Rhizophoraceae are now rare and have disappeared completely from

most sites. Thus the zonation of mangrove forests in the Gulf is very simplified: a seaward band
of Avicennia marina gives way to a back-mangal consisting of Salicornia brachiata, Suaeda
fruticosa, Atriplex stocksii and a Caespitose grass, Utrochondra setulosa, occurring here at the
extreme eastern limit of its distribution.
Land tenure: No information.
Conservation measures taken: None.
Land use: Fishing in the Gulf. The mangrove woodland is heavily utilized by the local
population; the leaves and fruits of Avicennia marina are fed to cattle, and camels graze the
landward edge of the forest. In some coastal villages and towns, the mangroves provide the only
source of firewood and the main source of green fodder. Salt extraction industries are located at
several points around the Gulf.
Disturbances and threats: Levels of exploitation continue to increase to meet the demands of an
increasing human population in the region. The mangroves have already been over-exploited to
the point at which much of the value of the resource has been lost. Coastal towns and several
large cities in the catchment area are a major source of pollution.
Economic and social values: The mangroves constitute an important source of fuel and fodder,
and presumably provide essential breeding and nursery grounds for many commercially important
species of fishes, molluscs and crustaceans. Despite their degraded condition, the forests remain
vitally important to the survival of many coastal villages and towns.
Fauna: Parasharya (1984) has recorded 62 species of waterbirds in the area. The coastal marshes
and mudflats provide feeding areas for large numbers of herons, egrets, storks and ibises which
breed in groves of trees in nearby towns and villages, such as Bhavnagar, Gogha, Khambhat,
Bharuch and Surat. The New Port of Bhavnagar harbours one of the largest colonies of Egretta
gularis in the world; the colony held approximately 1,000 pairs in 1980, 1981 and 1982. Other
common breeding species include Nycticorax nycticorax, Ardeola grayii, Bubulcus ibis, Egretta
garzetta, E. alba, Mycteria leucocephala, Threskiornis melanocephalus, Pseudibis papillosa and
Platalea leucorodia. The heron colonies in this area are one of the few places where E. gularis
and E. garzetta nest side by side and interbreed.
The extensive mud and sand flats such as those at Ghogha support very large numbers of
migratory shorebirds, gulls and terns, together with large feeding flocks of Phoenicopterus ruber
and Phoeniconaias minor. The most abundant shorebirds are Recurvirostra avosetta, Charadrius
mongolus, C. leschenaulti, species of Tringa and Calidris, and Limicola falcinellus. Large
numbers of Crab Plovers Dromas ardeola winter in the area, and small numbers of Indian
Skimmers Rynchops albicollis have been reported. Large roosting flocks of Grus grus and
Anthropoides virgo are often present.
Two species of marine turtles, Chelonia mydas and Lepidochelys olivacea, nest in large numbers
along the coast and on Piram Island.
Special floral values: None known.
Research and facilities: Parasharya (1984) has studied the waterbirds of the Gulf of Khambhat
for his Ph.D. at Saurashtra University.
References: Gole (1984b); Parasharya (1984).
Criteria for inclusion: 1b, 2a, 2c, 3a.
Source: R.M. Naik and Taej Mundkur.
Wetland Name: Wetlands of Eastern Uttar Pradesh
Country: India
Coordinates: 25°10'-26°20'N, 81°00'-84°45'E;
Location: a region bounded by the Ghaghara River to the north and the Ganges River to the
south, east to their confluence near Chapra, Uttar Pradesh.

Area: Area of wetlands unknown; in a region of some 2,500,000 ha.
Altitude: c.100m.
Biogeographical Province: 4.8.4.
Wetland type: 11, 13, 14, 15 & 19.
Description of site: Numerous small lakes, ponds, marshes and water courses in a vast low-lying
region between the Ghaghara and Ganges Rivers in eastern Uttar Pradesh. The region was
formerly known as the "Oudh" (meaning between the two rivers); it stretches for about 370 km
from east to west and up to 120 km from north to south. It contains more than 500 freshwater
wetlands of over 100 ha in area and a great wealth of smaller water bodies. Few of the wetlands
exceed 500 ha, and most of the significant lakes are about 200-300 ha. Detailed information is
lacking on this area but it is likely that the wetlands are similar in many respects to those of
northern Uttar Pradesh to the west and those of Bihar to the east. The cities of Kanpur, Allahabad
and Varanasi are situated on the Ganges on the southern edge of the region. The whole area is
densely populated and under intensive cultivation.
Climatic conditions: Tropical monsoon climate typical of the Ganges Plain, with an average
annual rainfall of about 1,000 mm and a temperature range of 5-45°C.
Principal vegetation: No information.
Land tenure: Largely under private ownership.
Conservation measures taken: None.
Land use: Fishing and water supply for irrigation and domestic use. The wetlands are also
utilized by local people as a source of fodder for domestic livestock and fuel for cooking.
Disturbances and threats: The principal threats are over-exploitation of all the wetland
resources by the ever-increasing human population of the region, drainage for conversion to
agricultural land, infestation with Eichhornia crassipes, and pollution from domestic wastes.
Economic and social values: The wetlands act as natural water storage reservoirs for irrigation
and domestic supply, and provide a wealth of natural foods, fuel and fodder for the local people
and their livestock.
Fauna: Known to be an extremely important area for migratory waterfowl, especially Anatidae.
Abdulali and Savage (1970) reported that "millions" of ducks used the area in winter, but no
recent information is available. Some of the less disturbed wetlands probably support significant
densities of breeding waterfowl as well.
Special floral values: No information.
Research and facilities: Very little research seems to have been carried out in this important
region, and no recent information is available on the wetlands or their wildlife.
References: Abdulali & Savage (1970).
Criteria for inclusion: 0.
Source: See references.
Wetland Name: Chaurs of North Bihar and West Bengal
Country: India
Coordinates: 25°15'-27°00'N, 84°10'-88°10'E;
Location: on the north Gangetic Plain from the region of Bagaha in the west to the Bangladesh
border, Bihar and West Bengal.
Area: Area of wetlands unknown; many sites scattered throughout a region of about 4,000,000
ha.
Altitude: 75m in the northwest down to 30m in the extreme southeast.
Biogeographical Province: 4.8.4.
Wetland type: 11, 13, 14, 15, 19 & 20.

Description of site: The wetlands of this huge region of Northern India are dependent upon six
major tributaries of the Ganges flowing out of the central Himalayas onto the plains between the
Nepalese border and the Ganges itself. From the Great Gandak River in the west to the
Mahananda River in the east, the northern part of the Ganges plain is studded with innumerable
small freshwater lakes or "chaurs" with a profuse growth of aquatic vegetation. The vast majority
are oxbow lakes marking the historical courses of the Baya Nadi, Burhi Gandak, Sapt Kosi and
Mahananda Rivers. Most are between 100 and 200 ha in area, but some are much larger and a few
exceed 1,000 ha. The chaurs are inundated by overflow from the rivers and local monsoon
run-off. Typically, they have a maximum depth of 1.5m during the monsoon and dry out
completely during summer (March-June). The pH values range from 7.6 to 7.9. Chaurs are
particularly abundant in the southeast of the region, around Khabartal (site 46), and there are more
than 14,000 ha of these wetlands in Darbhanga District alone. Some of the main chaurs in the
Khabartal region are Nagri Jheel, Bikrampur Chaur, Rajakpur Chaur, Chalki Chaur, the
Chakka/Matihari chaurs, the Malipur/Brahampur chaurs, Rajor Chaur, the Dasin/Turki chaurs, the
Korai Sajanpur Chaurs and the Dunhi Chaurs.
Climatic conditions: Tropical monsoon climate with an average annual rainfall of about 1,000
mm and temperatures ranging from 5-45°C. The great majority of the rain falls during the
monsoon in July-October.
Principal vegetation: During the wet season, the chaurs support a great abundance of aquatic
vegetation. The emergent vegetation is dominated by Cyperus rotundus with Hygroryza sp, Oryza
saliva, Scirpus articulatus, S. littoralis and Paspalidium geminatum. Free-floating plants include
Eichhornia crassipes, Pistia stratiotes, Lemna minor, Spirodela polyrhiza, Azolla pinnata and
Trapa bispinosa. Rooted floating plants include Jpomoea aquatica, I. rubens, Enh vdra fluctuans,
Eclipta prostata, Jussiea repans, Nymphaea sp, Euryale ferox and Bacopa monieri. Submergent
species include Potamogeton crispus, Hydrilla verticillata, Ceratophyllum demersum, Vallisneria
spiralis and Najas graminea. Rai and Datta Munshi (1982) recorded eighty species of
phytoplankton representing Cyanophyceae, Chlorophyceae and Bacillariophyceae. As the chaurs
dry out, the exposed mud becomes covered with several creeper grasses. Surrounding areas are
almost entirely under cultivation for rice and other crops.
Land tenure: No information.
Conservation measures taken: None.
Land use: This region of Bihar has become the centre of waterfowl netting in India. The Sahnis,
traditionally a landless group of fishermen, have taken up waterfowl trapping on a very large scale
to supplement their income during the dry season. The ducks, coots and other waterfowl are
trapped at night with fine nylon nets. The practice is particularly common in the Darbhanga,
Parnea and Saharsa region around Khabartal (see site 46).
Disturbances and threats: Hunting pressure is extremely heavy in some areas, and it is possible
that the large harvests are having a detrimental effect on waterfowl populations. Shahi (1982) has
estimated that about 50% of the ducks visiting the Manjhaul area each winter are taken by the
duck-trappers.
Economic and social values: The annual harvest of waterfowl provides a valuable source of food
and income for a large number of local people. The maintenance of this rich renewable resource
will be dependent on the implementation of adequate controls on harvesting levels. Most of the
smaller chaurs have little if any value for agriculture or pisciculture.
Fauna: The area is known to be extremely important for waterfowl, particularly wintering
Anatidae, but no census data are available. Whilst individually none of the chaurs may be
especially important, taken together they are critical to the survival of hundreds of thousands if
not millions of ducks throughout the northern winter.
Special floral values: None known.

Research and facilities: The ecological characteristics of the chaurs of North Bihar have been
studied by Rai and Datta Munshi (1982).
References: Abdulali & Savage (1970); Rai & Datta Munshi (1982); Shahi (1982).
Criteria for inclusion: lb, le, 3a.
Source: See references.
Wetland Name: Khabartal
Country: India
Coordinates: 25°35'N, 86°10'E;
Location: 22 km north of Begusarai and 100 km east of Patna, Bihar.
Area: c.7,400 ha at maximum flooding in October.
Altitude: c.45m.
Biogeographical Province: 4.8.4.
Wetland type: 19.
Description of site: Khabartal is the largest freshwater lake in North Bihar and a fine example of
the many excellent wetlands to be found in this part of the Ganges flood plain. The lake was
formed by a meander of the Gandak River, and is now a residual oxbow lake, one of thousands in
Bihar and Uttar Pradesh. In years of high rainfall, vast areas of these two states flood; discrete
wetlands coalesce to form one huge expanse of water, and at such times the wetlands of the
Khabartal region may cover hundreds of square kilometres. In years of average rainfall, Khabartal
and the nearby Nagri Jheel and Bikrampur Chaurs unite to form a lake of about 7,400 ha. By late
summer, however, the water is confined to the deeper depressions, and only about 300-400 ha of
Khabartal remain flooded. As the water level recedes, over 2,800 ha of the exposed mudflats are
converted into rice paddies. In 1951, a drainage channel was excavated to expose additional areas
for agricultural purposes, but the channel silted up in a few years, and the lake reverted to its
former condition. In recent years, further siltation of the overflow channel has resulted in a slight
increase in water levels throughout the lake. There is a permanent island of about 130 ha in the
southeast corner of the lake (Jaimanglagarh).
Climatic conditions: Tropical monsoon climate typical of the middle Ganges plain, with an
average annual rainfall of 1,100 mm concentrated in the period July-September. Temperatures
range from 5°C to 45°C.
Principal vegetation: The lake supports a very rich and diverse aquatic flora. Dominant species
include Nelumbo nucifera, Nymphaea stellata, Ipomoea aquatica, Hydrilla verticillata,
Vallisneria spiralis, Potamogeton crispus, Najas minor, Cyperus iria, C. pumilus, C. rotundus,
Scirpus articulatus, S. supinus, Oryza sativa, Paspalum orbiculare and Phragmites kharka. Large
areas of the lake surface have been invaded by Eichhornia crassipes. There are many species of
algae of the Cyanophyceae and Chlorophyceae. The shoreline supports stands of Acacia arabica,
Borarrsus flabellifer and Cassia occidentalis.
Land tenure: Apart from some 200 ha forming the deepest portion of the lake, the entire wetland
is under private ownership. However, when the lake is flooded the whole area is used by the
landless Sahnis who hold the fishing rights. When the water recedes, the lake bed is again used by
the landowners for cultivation. The lake has a special legal status to take cognisance of this
situation.
Conservation measures taken: The shooting and trapping of wild birds has been prohibited by
the State Wildlife Department. Shooting was effectively stopped in 1982, but the trapping of
waterfowl continues on a large scale. A Bihar State Government Committee was convened to
study the problems of Khabartal. The Committee recommended that the area be declared a
sanctuary and that all ownership rights be acquired by the Government. At the invitation of the

Government, a team from the Bombay Natural History Society has begun studying the lake.
Eradication of Eichhornia crassipes has commenced, but the results are as yet unknown.
Conservation measures proposed: Implementation of the Wildlife Protection Act (1972) would
prohibit the trapping of birds by the Sahnis. A socio-economic survey has been undertaken by the
State Forest Department in order to ascertain their degree of dependence upon the birds of
Khabartal. It was concluded that the uncontrolled trapping of birds should be stopped.
Rehabilitation of trappers should be undertaken by the Forest Department as follows:
1. A multiple resource utilization programme should be developed whereby fishing,
duck-farming, and the harvesting of crustaceans, molluscs and plants can be thoroughly organized
and sustained at a commercially viable level.
2. Netting equipment used by the 490 Sahni families engaged in bird-trapping should be
purchased by the Government.
3. Some of the adjoining ponds should be developed for pisciculture.
4. Any employment generated by these projects should be reserved exclusively for the Sahnis.
5. Existing rice cultivation should be maintained unless it is patently inimical to the birds'
ecological needs.
6. Any surplus land should be distributed among the Sahnis.
7. Local handicrafts and expertise should be identified and encouraged.
8. A dairy co-operative should be established nearby.
9. An integrated regional development programme should be initiated to benefit all the local
people.
The Forest Department survey also concluded that for the time being at least, no further drainage
should be undertaken at the lake.
Land use: Water supply for irrigation and domestic purposes, fishing, netting of migratory
waterfowl for sale in local markets, harvesting of wild fruits and wild rice, and gathering of the
edible mollusc Pila globosa. Some 2,800 ha of the lake bed are cultivated for rice during the dry
season.
Possible changes in land use: If the proposed conservation measures are implemented, there
would be an overall reduction in the exploitation of the natural resources in an effort to achieve a
sustainable level of resource utilization.
Disturbances and threats: Many of the wetland's natural resources are being heavily
over-exploited. Shahi (1982) estimated that 70,000 ducks, coots and other waterfowl were netted
at Khabartal in the winter of 1981/82 and sold in the Manjhaul market. A State Forest Department
survey estimated that about 40,000 birds were trapped in the winter of 1983/84 (early December
to early March 1984), and at least 135,000 in the winter of 1984/85 (a "good year"). There are
fears that this high level of exploitation is now having a detrimental effect on the waterfowl
populations. Demands for water for irrigation are increasing, the lake is over-fished, and the
aquatic vegetation is heavily grazed by domestic livestock. There is some contamination with
pesticides and fertilizers used by farmers in and around the lake, and infestation with Eichhornia
crassipes has become a serious problem in recent years. There are constant disputes between
farmers and fishermen over land use. The drainage outlet of the Burhi Gandak River has been
blocked for the past few years, resulting in a deepening of the water throughout. A drainage

scheme in the early 1950s failed because of rapid siltation at the mouth of the drainage canal.
However, the Drainage Division, Manjhaul, has recently proposed another drainage scheme
which would accelerate run-off after the monsoon and open up a further 2,630 ha of the lake bed
for agricultural purposes. This drainage scheme is still awaiting administrative approval.
Economic and social values: The lake is very important for its fisheries production during the
wet season and rice production during the dry season. A large proportion of the inhabitants of the
fifteen villages around the lake are dependent on the wetland resources for their livelihood. In
particular, Khabartal plays a significant role in the lives of over 1,300 Sahni families (7,400 -437
individuals) engaged in fishing. For about 490 of these Sahnis, duck-trapping is their primary dry
season occupation. The average earnings from duck-trapping have been estimated at about 1,500
Rupees per family per year. The small island of Jaimanglagarh in the eutheat corner of the lake is
of some historical importance and is visited by pilgrims from all over India.
Fauna: Khabartal is one of the most important wetlands for waterfowl in the Gangetic Plain,
supporting huge numbers of migratory ducks and coots throughout the northern winter as well as
large concentrations of many resident species such as Tachybaptus ruficollis, various herons and
egrets, Anastomus oscitans, Pseudibis papillosa, Dendrocygna spp, Nettapus coromandelianus
and Porphyrio porphyrio. No comprehensive censuses have been carried out, but the fact that the
local duck-trappers were able to net at least 135,000 birds in one season (1984/85) gives some
indication of the large numbers of birds present. An analysis of 33,954 birds trapped in the
1983/84 season revealed that 22.3% of the kill were Fulica atra and:
16.5% Anas acuta
13.8% A. crecca
9.0% Porphyrio porphyrio
5.4% Netta rufina
4.6% Aythya ferina
4.2% Anas strepera
3.9% A. clypeata
0.05% Podiceps cristatus (168 birds)
The remaining 19.8% (6,700 birds) were listed as "other species" and presumably included some
Anas querquedula and Aythya nyroca, both reported to be common at the lake. In January 1987, a
partial census recorded:
100 Anastomus oscitans
50-60 Dendrocygna bicolor
500 Anas crecca
1,500 A. acuta
1,000 A. querquedula
150 Netta rufina
500 Aythya nyroca
250 Porphyrio porphyrio
Over 29 species of commercially valuable fish have been recorded. The edible mollusc Pila
globosa is particularly common.
Special floral values: No information.
Research and facilities: The State Forest Department has made a preliminary study of the lake
ecosystem and has carried out a detailed socio-economic survey of the Sahnis (Mishra & Negi,
1985). Shahi (1982) and the Forest Department have attempted to assess the numbers of birds
taken by the bird-trappers. A field study team from the Bombay Natural History Society has
initiated an ecological investigation involving a bird ringing programme, and the State
Government has agreed to fund a long term research programme.
References: Daniel (1985); Mishra & Negi (1985); Shahi (1982).
Criteria for inclusion: lb, le, 2b, 3a.

Source: S.A. Hussain.
Wetland Name: Wetlands in Jaldapara Wildlife Sanctuary
Country: India
Coordinates: 26°45'N, 89°20'E;
Location: on the Bhutanese border about six km northeast of Hasimara, Jalpaiguri District, West
Bengal.
Area: Area of wetlands unknown; Wildlife Sanctuary 11,563 ha.
Altitude: 120-250m.
Biogeographical Province: 4.3.1.
Wetland type: 11, 15 & 18.
Description of site: A number of small, permanent and seasonal pools with associated marshes
and areas of seasonally inundated grassland on the alluvial plains of the Torsa River, a tributary of
the Brahmaputra rising in the mountains of western Bhutan. Over 50% of the area is still forested,
the remainder being grassland and meandering watercourses most of which are seasonal.
Perennial streams are a feature of the forested areas.
Climatic conditions: Humid tropical monsoon climate with hot summers and cool winters. Most
of the rainfall occurs during the monsoon in June-October.
Principal vegetation: Marsh and grassland communities along water courses are dominated by
species of Phragmites, Saccharum and Imperata. The Sanctuary contains a residual area of high
dense forest dominated by Albizzia procera, but this is severely marred by the invasive exotic
Mikania sp.
Land tenure: State owned.
Conservation measures taken: Protected in the Jaldapara Wildlife Sanctuary (11,563 ha),
established in 1943. Attempts are being made to eradicate the exotic plant Mikania sp.
Land use: A managed nature reserve.
Disturbances and threats: A nearby military camp causes noticeable disturbance and disruption
within the Sanctuary, and the spread of Mikania is a serious problem. Poaching is reported to be
on the increase.
Economic and social values: The Wildlife Sanctuary plays an important educational role in
promoting regional and local understanding of the ecological value of the remaining forests. The
Sanctuary is important for tourism, and provides a readily accessible alternative for tourists
unable to visit similar sites in Assam.
Fauna: The Wildlife Sanctuary was established primarily to protect a population of the Indian
One-horned Rhinoceros Rhinoceros unicornis. At least 40 individuals were surviving in 1983.
Other large mammals include Tiger Panthera tigris, Indian Elephant Elephas maximus, Swamp
Deer Cervus duvaucelli and possibly the rare Pygmy Hog Ss salvanius. The rich avifauna includes
a variety of uncommon or local marsh and grassland species such as the storks Ephippiorhynchus
asiaticus and Leptoptilos javanicus, Bengal Florican, Swamp Francolin, Jerdon's Bush Chat and
Finn's Baya Weaver (Houbaropsis bengalensis, Francolinus gularis, Saxicola jerdoni and
Ploceus megarhynchus). Sixty-five of the latter were recorded in this area in January 1987.
Special floral values: The Sanctuary contains an important relict of the once widespread climax
forests of the terai duars.
Research and facilities: There are good facilities for visitors in the Wildlife Sanctuary, including
a forest rest house and a youth hostel. Visitors are encouraged to view wildlife from
elephant-back.
References: IUCN (in prep); Krishnan (1977).
Criteria for inclusion: la, 2a, 3b.
Source: See references.

Wetland Name: Brahmaputra River Valley
Country: India
Coordinates: 25°45'N, 89°50'E
Location: northeast to 27°50'N, 95°40'E; the Assam Valley from the Bangladesh border upstream
to the confluence of the Lohit and Dibang Rivers, Assam.
Area: Area of wetlands unknown, but probably over 500,000 ha.
Altitude: 30-100m.
Biogeographical Province: 4.9.4.
Wetland type: 11, 13, 14, 15, 18, 19 & 21.
Description of site: The Brahmaputra flood plain forms one vast wetland region, particularly
during years of above average rainfall, for example 1987. The area stretches for over 600 kms
from the frontier with Bangladesh (25°45'N, 89°50'E), where the valley exceeds 90 km in width,
to the point where its two principal tributaries, the Lohit and Dibang, unite (27'50'N, 95°40'E).
Here the valley has narrowed to less than 50 km in width. The river itself already exceeds three
km in width at the confluence of the Lohit and Dibang, and widens to nearly 10 km at the
Bangladesh border. In common with the other great north Indian rivers, it changes course
frequently, leaving permanent or seasonal lakes and marshes in the abandoned channels. There
are over 70 such lakes of between 100 and 500 ha in area, but only five or six in excess of 500 ha.
At several points, the valley is significantly constrained by the northward projecting spurs of the
Naga and Shillong Hills, and it is here that the principal urban areas have become established, e.g.
Gauhati and Goalpara. The expansion of urban areas, industrial activity and the intensification of
agriculture are putting great pressure on the wetland resources of the Brahmaputra. A number of
sanctuaries have been established in the valley, but as yet none has been created specifically for
its wetland ecosystem. This would seem to be an urgent priority. Six of the most important sites
within the Brahmaputra Valley are treated separately below (sites 49-54).
Wetland Name: Sareswar Bheel
Country: India
Coordinates: Approximately 26°20'N, 90°05'E;
Location: in Dhubri Division, about 35 km NNE of
Dhubri, Assam.
Area: 1,700 ha.
Altitude: 55m.
Biogeographical Province: 4.4.
Wetland type: 14.
Description of site: A shallow freshwater lake with abundant aquatic vegetation on the flood
plain to the north of the Brahmaputra River in lower Assam. The western edge of the wetland
borders on the Rupshi and Bamunijoia Reserved Forests. The southern, eastern and western
margins are cultivated, with small villages scattered amongst the rice fields. At maximum
flooding, the beel is about four metres deep; during the dry winter season, the depth falls to about
one meter, and the exposed shoreline is converted into rice paddies. As much as 75% of the bheel
remains open water, despite the presence of Eichhornia.
Climatic conditions: Humid tropical monsoon climate typical of lower Assam.
Principal vegetation: The principal aquatic plants are Eichhornia crassipes, Vallisneria spiralis,
Hydrilla verlicillata, Monocsoria hastaefolia, Trapa bispinosa, Sagittaria sagittifolia and Pistia
stratiotes. Forestry plantations to the west include species of Shorea, Ficus, Tectona, Albizzia and
Lagerotroemia.

Land tenure: The lake is state owned and under the control of the Fishery Development
Corporation, a semi-governmental body. The Reserved Forests to the west are also state owned;
other adjacent areas are privately owned.
Conservation measures taken: None.
Conservation measures proposed: It has been proposed that the Rupshi Reserved Forest be
extended to incorporate Sareswar Bheel, and that the lake be declared a bird sanctuary. The
control of Eichhornia crassipes has been strongly recommended.
Land use: Fishing, gathering of edible plants and fodder for domestic livestock, and cultivation
of rice during the dry season. The lake is famous for its large fish. Forestry and agriculture in
surrounding areas.
Disturbances and threats: The fishery is being over-exploited, largely because there are no
restrictions on mesh size, and this is causing a decrease in fish populations. Cultivation of the lake
margins during the dry season destroys large areas of aquatic vegetation, and there is some
poaching of waterfowl.
Economic and social values: The bheel supports an important fishery and produces fish of an
unusually large size.
Fauna: The rich fish fauna includes Labeo rohita, L. ceatatus, L. gonius, Notopterus chitola,
Channa striatus, C. punctatus, Anabas testudineus, Mystus vitatus, M. seenghala, Heteropneustes
fossilis, Clarius batrachus, Ompole bimaculatus, Wallago attu and Puntius puntius. The lake
supports a great diversity of resident and migratory waterfowl, and is particularly important in
winter. Both the Lesser Adjutant Leptoptilos javanicus and Greater Adjutant L. dubius are regular
in the winter months. A waterfowl census in January 1987 recorded 36 species of waterfowl
including:
270 Phalacrocorax niger
100 Ardeola grayii
12 Ixobrychus cinnamomeus
13 Leptoptilos dubius
7 L. javanicus
530 Dendrocygna javanica
17 D. bicolor
5 Gallicrex cinerea
30 Porphyrio porphyrio
and small numbers of eight other species of ducks.
Special floral values: No information.
Research and facilities: Preliminary studies have been carried out by biologists from the Animal
Ecology Laboratory at the Department of Zoology, University of Gauhati.
Criteria for inclusion: lb. 2a, 3b.
Source: P.C. Bhattacharjee, Jatin Kalita, Prasanta Saikia and Manideep Raj.
Wetland Name: Wetlands in Manas Wildlife Sanctuary
Country: India
Coordinates: 26°37'-26°50'N, 90°15'-91°15'E;
Location: 35 km north of Barpeta and 90 km northeast of Gauhati, Barpeta and Kokrajhar
Districts, Assam.
Area: Area of wetlands unknown; Wildlife Sanctuary 39,100 ha.
Altitude: 100-250m.
Biogeographical Province: 4.9.4.
Wetland type: 11, 13, 15 & 18.

Description of site: The Wildlife Sanctuary spans the Manas River and is bounded to the north
by the international border with Bhutan and to the south by the populated region of North
Kamrup. Uninterrupted forest extends to the northeast and west. Wetland habitats include a
network of rivers with associated riverine marshes and the adjacent lower-lying swampy plains at
lOO-150m. The entire area slopes gently from the north and is drained by the Manas, Jongrong,
Gyati, Ganuchara and other small rivers which flow south into the Brahmaputra. Most of the
permanent marshes and swamps are found in the southernmost terai tract, where the water table is
highest. The Wildlife Sanctuary is contiguous with the 43,854 ha Manas Wildlife Sanctuary in
neighbouring Bhutan.
Climatic conditions: Humid tropical monsoon climate with an annual rainfall of 3,000-4,500
mm, the great majority of which occurs during the monsoon from May to September. The mean
maximum summer temperature is 37°C and the mean minimum winter temperature, 11°C.
Principal vegetation: The rivers and numerous small pools support a wide variety of aquatic
plants. There are extensive grasslands in the western part of the sanctuary, with a variety of trees
and shrubs such as Dillenia pentagyna, Phyllanthus emblica, Bombax ceiba and species of
Clerodendrum, Leea, Grewia, Premna and Mussaeuda. These grasslands can be subdivided into
wet al.luvial and highland savanna. The dominant vegetation elsewhere in the park is tropical
moist and dry deciduous forests characterized by Bombax ceiba, Sterculia villosa, Dillenia indica,
D. pentagyna, Careya arborea, Lagerstroemia parviflora, L. speciosa, Terminalia bellirica, T.
chebula, Trewia polycarpa, Gmelina arborea, Oroxylum indicum and Bridelia spp, and tropical
semi-evergreen forest dominated by species such as Aphanarnixis polystachya, Anthocephalus
chinensis, Syzygium cumini, S. formosum, S. oblatum, Bauhinia purpurea, Ma/lotus philippensis,
Cinnamonium tamala and Actinodaphne obvata.
Land tenure: State owned (State Government).
Conservation measures taken: The area was first declared a Reserved Forest in 1907; it was
designated as a Wildlife Sanctuary (39,100 ha) in 1928, and has recently been declared a World
Heritage Site. The Sanctuary currently constitutes the core zone for the Manas Tiger Reserve
(283,712 ha), established under Project Tiger in 1973. In 1971, 2,000 ha were excised from the
Sanctuary for a seed farm.
Conservation measures proposed: Following the recent successful breeding in captivity of the
Gharial Gavialis gangeticus, there are plans to re-introduce the species in all the rivers in the area.
Land use: Managed as a nature reserve. There is a buffer zone in which such activities as the
collection of firewood and gathering of fodder are permitted. Most forestry operations ceased in
1950, and the last timber was extracted in 1964.
Disturbances and threats: Poaching, particularly of the rhinoceros population, is a major
problem within the Sanctuary, and there has been some encroachment by local villagers and
graziers. Burning in the dry season, hunting and extraction of timber and firewood are practiced at
a non-sustainable level in the buffer zone. The Kokla Ban Seed Farm, run by the National Farm
Development Corporation, continues to exist in the core area of the Sanctuary.
Economic and social values: The Sanctuary is visited by a small number of tourists each year.
The area has great potential for tourism and would doubtless become a major international
attraction of considerable economic value if access to Assam were made easier.
Fauna: The Wildlife Sanctuary supports an extremely varied mammal fauna including several
rare and threatened species. The Tiger Panthera tigris, Asian Elephant Elephas maximus and
Indian One-horned Rhinoceros Rhinoceros unicornis are to some extent dependent on the
wetlands, and there are several wetland and grassland specialists such as Caprolagus hispidus,
Lutra perspicillata, Felis viverrina, Sus salvanius and Cervus duvaucelli. There is a residual
population of the wild Water Buffalo Bubalus bubalis, which is of considerable interest
genetically.

The waterfowl of Manas have not been well studied but several uncommon species are known to
occur including Pelecanus philippensis, Leptoptilos javanicus and L. dubius. Common residents
include Phalacrocorax carbo, several species of herons and egrets, Esacus recurvirostris,
Vanellus duvaucelii, Charadrius dubius, Sterna aurantia and S. melanogaster. Regular winter
visitors include Ciconia nigra, Tadorna ferruginea, Mergus merganser and Ibidorhyncha
struthersii. Other noteworthy species associated with the wetlands include Pallas's Fish-Eagle,
Swamp Partridge, Bengal Florican and Crested Kingfisher (Haliaeetus leucoryphus, Francolinus
gularis, Houbaropsis bengalensis and Ceryle lugubris). There is an extremely large winter roost
of swallows and martins (Hirundinidae) on the southern edge of the Sanctuary.
The Manas River still supports a small population of the endangered Gharial Gavialis gangeticus.
Special floral values: No information.
Research and facilities: Some research was carried out on the vegetation of Manas by the
Botanical Survey of India in 1982/83. Surveys of the tiger and elephant populations are regularly
undertaken by Project Tiger. There are some facilities for tourists in the Sanctuary, but in recent
years, access to Assam has been difficult for foreigners. A new hotel is being built on the southern
boundary of the sanctuary at the Barpeta Road entrance.
References: IUCN (in prep); Jam & Sastry (1983); Karpowicz (1985); Singh (in prep).
Criteria for inclusion: lb. 2a, 2b, 3b.
Source: Derek A. Scott, James A. Wolstencroft and references.
Wetland Name: Dipor (Deepar) Bheel
Country: India
Coordinates: 26°05'-26°09'N, 91°36'-91°45'E;
Location:south of the Brahmaputra River in Kamrup District, 10 km southwest of Guwahati,
Assam.
Area: 4,000 ha.
Altitude: 53m.
Biogeographical Province: 4.9.4.
Wetland type: 14.
Description of site: A permanent freshwater lake with abundant aquatic vegetation in a former
channel of the Brahmaputra River, now to the south of the main river southwest of Guwahati
City. Dipor Bheel is one of the largest of the many such "bheels" in lower Assam. At maximum
flooding, it is about four metres deep; during the dry season, the depth drops to about one meter.
The main sources of water are the Basistha and Kalmani Rivers and local monsoon run-off
between May and September. The bheel drains into the Brahmaputra River five km to the north
through the Khonajan channel. About half of the bheel dries out during the winter months, and at
this time, the exposed shores are converted into rice paddies to a width of up to one km. National
Highway 37 passes close to the north end of the lake, and the Gorhbhanga Reserved Forest,
Chakordew Hill and Chila Hill lie to the south.
Climatic conditions:
Humid tropical monsoon climate with a prolonged monsoon season
from May to September, a relatively cool, dry winter, and a pre-monsoon period in March-May
with occasional storms. Temperatures range from 10.6 to 32.0°C.
Principal vegetation: The dominant aquatic plants include Eichhornia crassipes, Pistia
stratiotes, Oelia alismoides, Lemna minor, Potamogeton crispum, Vallisneria spiralis, Hydrilla
verticillata, Ipomoea reptans, Azolla pinneta, Spirodella polyrrhiza, Eleocharis plantaginea,
Paspalum serobiculatuni, Utricularia flexuosa, Trapa bispinosa, Nelumbo nucifera, N. lotus,
Nymphaea albea, N. rubra and Sagittaria sagittifolia. The Giant Water Lily Euryale ferox also
occurs. The lake shore vegetation includes Eupatorium odoratum, Achyranthus aspera, Cyperus
esculonsis, Phragmites karka, Vitex trifolia, Accium basilium, Saccharum spontaneum and

Imperata arundinacea. Dominant tree species in the nearby deciduous forests include Tectona
grandis, Ficus bengalensis and Bombax malabaricum. Most of the surrounding areas are under
cultivation, chiefly for rice.
Land tenure: State owned (Fishery Department, Government of Assam). Surrounding areas are
privately owned, except for the Gorhbhanga Reserved Forest which is state owned.
Conservation measures taken: No habitat protection. Shooting and bird-trapping are prohibited
by law, but enforcement is poor. The area is patrolled by the Fishery Department.
Conservation measures proposed: Saikia and Bhattacharjee (1987) have proposed that a bird
sanctuary be established at the bheel. Land use: Fishing, illegal trapping of birds during winter,
collection of Nymphaea nuts and rhizomes of other aquatic plants for human consumption,
collection of Euryale ferox seeds for industrial purposes, collection of fodder for domestic
livestock, and cultivation of rice during the dry season. Large numbers of domestic livestock
graze on the lakeshore when water levels are low. Rice is cultivated all around the wetland. A
brick factory and several saw-mills have been established at the bheel, and there are many
permanent and temporary human dwellings in the vicinity.
Possible changes in land use: There is likely to be an increase in human settlement in the area
because of an expansion of industry near the bheel. The City Planners in Guwahati have recently
proposed that the bheel be used for the disposal of domestic sewage from the City.
Disturbances and threats: The intensive fishing activities, pursued both by day and by night,
cause a considerable amount of disturbance, and is there is heavy hunting pressure on water birds.
Large numbers of water birds are netted illegally during the winter months (December to March)
for sale in local markets. The forests in the catchments area to the south are being felled to supply
timber for the saw-mills, resulting in increased erosion, which in turn is causing rapid salutation
in the bheel. Pesticides and fertilizers are widely used on adjacent agricultural land, and enter the
lake in run-off. The fertilizers have accelerated eutrophication, and infestation with Eichhornia
crassipes is now becoming a serious problem. Settlements and permanent agriculture are steadily
encroaching on the wetland and reducing the extent of the marsh vegetation. A recent
Government proposal to dig a canal from Guwahati City to the bheel to dispose of the city's
sewage would, if carried out, have disastrous effects on the wetland ecosystem.
Economic and social values: The bheel supports an important fishery, providing a livelihood for
a number of local families, and is used for domestic water supply. Nymphaea nuts are harvested
for sale in local markets, and constitute a valuable natural crop. Picnic and recreation sites exist in
several places near the bheel, and are very popular for the people of Guwahati, especially at
weekends. Orchids of commercial value are to be found in the neighbouring forest.
Fauna: Dipor Bheel is one of the largest and most important bheels in the Brahmaputra valley of
lower Assam. The rich fish fauna includes Labeo rohita, L. ceatetus, L. gonius, Notopterus
chitola, N. capirota, Channa striatus, Ophiocephalus grachua, Heteropneustes fossilis, Wallago
attu, Anabas testudineus, Clarias batrachus, Mystus seenghala, M. vitatus, Kryplopterus
biscirrthus and Ompole bimaculatus. The bheel supports a wide diversity of both resident and
migratory waterfowl, and is particularly important in winter. Leptoptilos javanicus and L. dubius
occur regularly, and Ardea goliath has been reported. A survey in January 1987 recorded over 40
species of waterfowl including:
480 Phalacrocorax niger
110 Ardeola grayii
16 Ixobrychus cinnamomeus
56 Leptoptilos dubius
24 L. javanicus
550 Dendrocygna javanica
10 D. bicolor
90 Tadorna ferruginea

90 Metopidius indicus
17 Vanellus cinereus
and small numbers of ten other species of ducks. Rostratula benghalensis and Gallinago solitaria
were reported in February 1988. Breeding species include Nettapus coromandelianus, Gallicrex
cinerea, Porphyrio porphyrio and Metopidius indicus. Wild Asian Elephants Elephas maximus
still visit the bheel despite its proximity to Guwahati.
Special floral values: The Giant Water Lilies Euryale ferox are of considerable botanical interest
as well as being of economic importance.
Research and facilities: The bheel has been studied in some detail by biologists from the Animal
Ecology Laboratory in the Department of Zoology, Gauhati University, particularly between
August 1985 and July 1986.
References: Saikia & Bhattacharjee (1987).
Criteria for inclusion: 1b, 2a, 3b.
Source: P.C. Bhattacharjee, Jatin Kalita, Manideep Raj and Prasanta Saikia.
Wetland Name: Wetlands in Laokhawa, Orang and Sonai Rupai Sanctuaries
Country: India
Coordinates: 26°15'-26°40'N, 92°10'-92°45'E;
Location: in the Brahmaputra valley between Gauhati and Tezpur, Assam.
Area: Area of wetlands unknown; Laokhawa Sanctuary 7,014 ha; Orang Sanctuary 7,259 ha;
Sonai Rupai Sanctuary 17,500 ha.
Altitude: 40-80m.
Biogeographical Province: 4.9.4.
Wetland type: 13, 18 & 21.
Description of site: Three small wildlife sanctuaries on the flood plain of the Brahmaputra River,
with areas of riverine swamp and seasonally flooded grassland interspersed amongst tropical
deciduous and semi-evergreen forests.
Climatic conditions: Humid tropical monsoon climate, typical of the Brahmaputra Valley.
Principal vegetation: Riverine marshes, swampy grassland and tropical deciduous
andgenii-evergreen forest.
Land tenure: Presumably state owned.
Conservation measures taken: All three sites are protected as Sanctuaries established in 1979,
1915 and 1934 respectively.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: All three sanctuaries support small populations of the endangered Indian One-horned
Rhinoceros Rhinoceros unicornis and Swamp Deer Cervus duvaucelli. The wetlands are
important for a wide variety of resident and migratory waterfowl, but few data area available. In
1967, 36 nests of Leptoptilos javanicus were found in Laokhawa Sanctuary. The Bengal Florican
Houbaropsis bengalensis occurs in Orang Sanctuary.
Special floral values: No information.
References: Singh (in prep).
Criteria for inclusion: 1b, 2a, 3b.
Source: See references.
Wetland Name: Wetlands in Kaziranga National Park
Country: India

Coordinates: 26°35'-26°45'N, 93°05'-93°40'E;
Location: between the Brahmaputra River and the Mikir Hills in Nowgong and Sibsagar
Districts, 23 km from Bokaghat and 200 km ENE of Gauhati, Assam.
Area: Area of wetlands c.31,000 ha; National Park 42,996 ha.
Altitude: 40-80m.
Biogeographical Province: 4.9.4.
Wetland type: 11, 13, 14, 15 & 18.
Description of site: Kaziranga is the largest unspoiled area on the flood plain of the Brahmaputra
River. This river forms the northern boundary of the National Park. Numerous smaller rivers and
streams flow through the alluvial deposits, and relics of older channels remain as shallow lakes or
bheels. There are at least nine such bheels of 50-150 ha in area within the Park. These permanent
wetlands comprise 6% of the total park area. Seasonally inundated grassland is the largest single
type of habitat covering 66%. The southern boundary is formed by the Mora and Diphu Rivers,
and the eastern boundary by seasonal stream beds. The Mikir Hills rise to 1,500m to the south of
National Highway 37, which cuts through the lower edge of the Park from southwest to northeast.
Annual flooding has prevented human settlement in the area, but the Park is bounded on three
sides by cultivation and settlement.
Climatic conditions: Tropical monsoon climate with an average annual rainfall of 2,500 mm, the
great majority of which falls between April and October. Temperatures range from 10°C-30°C.
Principal vegetation: There are three main vegetation types: alluvial inundated grassland,
tropical wet evergreen forest and tropical semi-evergreen forest. The grassland predominates in
the southwest, with tall elephant grasses on the higher ground and shorter grassland surrounding
the bheels. Scattered trees, predominantly Bornbax ceiba, Dittenia indica, Careya arborea and
Emblica off icinalis, are a conspicuous feature of the grasslands. Tropical wet evergreen forest
predominates in the Kancharijhuri, Panbari and Tamulipathar sections, whilst semi-evergreen
forests occur near Baguri, Bimali and Haldibari. Annual floods inundate the plains from
June-October, and low-lying areas may be under water well into December. Some 50% of the
taller grassland is subjected to annual burning. Areas of recent alluvial deposition support
extensive patches of Saccharum spontaneum and Tamarix spp. Arundo donax and Phragmites
karka predominate generally. Otherwise species of Erianthus are the most common grasses.
Andropogonous grasses less than a metre tall surround the bheels, and form the only open areas in
the park. The interplay of floods and fires has maintained Kaziranga in more or less its present
form for thousands of years.
Land tenure: State owned (Assam State Government).
Conservation measures taken: Kaziranga National Park (42,996 ha) was established in 1974
and designated a World Heritage Site at that time. Management has primarily been directed
toward protection of the rhinoceros population. A management plan is revised periodically. The
Forest Department has built a number of earthen platforms inside the park as a retreat for animals
during floods.
Conservation measures proposed: There has been a proposal to incorporate the adjoining
Reserved Forests of Kukra Kata, Bagser and Panbari plus the northern slope of the Karbi Plateau
(totalling 50,000 ha) into the existing National Park. Also it has been suggested that the boundary
be fenced, installation of more game guards should proceed, more patrols should be undertaken,
and attempts should be made to control the erosion of the northern edge by the Brahmaputra.
Kaziranga has been proposed for incorporation into the Man and the Biosphere Programme. The
Government has proposed that an additional 45,450 ha should be handed over to the Park
Administration once ownership rights have been settled; this area would include a section of the
Brahmaputra River. The Forest Department has paid Rs 500,000 for 3,200 ha of land in the
southern highlands (Karbi Plateau), but the land has not yet been handed over.
Land use: A wildlife sanctuary and managed nature reserve.

Disturbances and threats: Poaching, particularly of the now seriously endangered Rhinoceros
unicornis, is a major problem for the conservation programme; as many as 25 rhinoceroses were
killed in the first six months of 1984. Lack of a buffer zone around the sanctuary has led to
conflict, especially over illegal grazing by domestic livestock and crop-raiding by animals from
the park. Domestic buffalo have gone feral in some localities and are interbreeding with and
thereby threatening the survival of wild populations. Domestic livestock transmit diseases to the
wild populations. There is a general inadequacy of finance resulting in a shortage of anti-poaching
controls; the forest guards are poorly paid and there have been cases of staff being involved with
poaching operations. The Brahmaputra is gradually eroding a portion of the northern boundary of
the park. Traffic is increasing every year on National Highway 37 running through the southern
edge of the Park, and settlement on either side of the highway is widening the gap between the
Park and the southern hills. The greatest threat is the proposed railway running parallel to
Highway 37. Surveying and mapping are now complete. Following opposition to the railway, the
original proposal was modified to include the provision of three 30m wide passes under the
railway line to allow animals, especially elephants, to continue their seasonal migrations.
Economic and social values: Kaziranga is one of the most famous wildlife sanctuaries in Asia,
and has long been popular with tourists. The Park would doubtless become even more important
for tourism if some of the restrictions on travel in Assam were relaxed. Some 22,000 people
visited the park in 1983-84.
Fauna: The National Park contains 15 species of India's threatened mammals, and has the largest
population of the Indian One-horned Rhinoceros Rhinoceros unicornis in the world. This
population increased from only 12 individuals in 1908 to over 1,000 in 1982. The animals are
concentrated mostly in the central, southern and western parts of the Park. However, the recent
upsurge in poaching is causing a rapid collapse in this population. The Park also constitutes the
best remaining habitat for wild Water Buffalo Bubalus bubalis in India, and supports healthy
populations of Asian Elephant Elephas maximus (780 in 1978), Swamp Deer Cervus duvaucelli
and Tiger Panthera tigris. The Common Otter Lutra lutra and and Ganges River Dolphin
Platanista gangetica are common in the rivers.
The numerous water bodies are rich in amphibians, fishes and invertebrates which support a
substantial resident and migratory population of waterfowl. The first breeding record for India of
the Greater Adjutant Leptoptilos dubius was reported at Kaziranga in 1970, and in 1983, four
pairs were nesting. There is a small breeding colony of Pelecanus philippensis near Kaziranga
village, and Leptoptilos javanicus is fairly common. Other residents include Anhinga
melanogaster (very common), at least eight species of herons and egrets, Ephippiorhynchus
asiaticus, Anas poecilorhyncha, Porphyrio porphyrio, Metopidius indicus, Vanellus duvaucelii,
Sterna aurantia and S. melanogaster. Winter visitors include Ciconia nigra (up to 15), Anser
indicus (up to 300), several thousand ducks, mainly Anas penelope, A. strepera, A. crecca, A.
acuta, Aythya nyroca and A. fuligula, Vanellus cinereus (common) and a wide variety of other
shorebirds, mainly Tringa spp. Other noteworthy wetland species which still occur in reasonable
numbers include the eagles Haliaeetus leucoryphus and Ichthyophaga ichthyaetus, Pied Harrier,
Bengal Florican, Swamp Partridge and Jerdon's Bush Chat (Circus melanoleucos, Houbaropsis
bengalensis, Francolinus gularis and Saxicola jerdoni).
Special floral values: No information.
Research and facilities: Some research has been carried out on the rhinoceros population and
other large mammals. The Indian Tourist Development The Government of Assam Directorate of
Tourism maintains two tourist lodges, and there are two forest bungalows plus a Soil
Conservation Inspection Bungalow. The full tourist potential has yet to be realised.
References:Bradley Martin et al. (1987); Choudhury (1987); IUCN (in prep); Jam& Sastry
(1983); Karpowicz (1985).
Criteria for inclusion: lb. 2a, 2b, 3a.

Source: M.J.S. MacKenzie, Derek A. Scott and references.
Wetland Name: Dibru Flood Plain
Country: India
Coordinates: 27°30'-28°00'N, 94°55'-95°40'E;
Location: along a stretch of the Brahmaputra from the confluence of the Dibang and Lohit Rivers
downstream to the vicinity of Dibrugarh, Assam.
Area: More than 100,000 ha of riverine marshes and flood plain wetlands in a strip up to 20 km
wide along 80 km of river.
Altitude: 90-100m.
Biogeographical Province: 4.9.4.
Wetland type: 11, 13, 15, 18 & 19.
Description of site: A complex of wide river channels, sand banks, riverine marshes, oxbow
lakes and seasonally flooded grassland and swamp forest on the flood plain of the Brahmaputra
River downstream from the confluence of the Lohit and Dibang Rivers. The Siang River enters in
the north, and the Dangri, Doom Dooma and Dibru Rivers in the south. The whole area is
extensively flooded during the monsoon, and there is a good supply of water, both surface and
subterranean, throughout the year. There are large tracts of permanent swamp forest and
seasonally flooded forest in the Dibrugarh and Saikhowa Reserved Forests between the
Brahmaputra and the Dangri/Dibru Rivers. Frequent changes in the course of the rivers have
created a patchwork of transitional wetland and forest types, and precluded permanent settlement
over much of the area.
Climatic conditions: Humid tropical monsoon climate with an average annual rainfall of 4,000
mm. The winters are relatively cool and dry. Mean temperatures range from 10°C in winter to
38°C in summer.
Principal vegetation: A mosaic of swamp vegetation, grassland, swamp forest and tropical
deciduous forest. Eichhornia crassipes is abundant in some of the ponds and streams.
Land tenure: State owned (Government of Assam, Forestry Department).
Conservation measures taken: Most of the forest on the south bank of the Brahmaputra is
included within the Dibrugarh Reserved Forest (21,000 ha) and Saikhowa Reserved Forest.
Conservation measures proposed: It has been proposed that the contiguous Dibrugarh and
Saikhowa Reserved Forests be designated as a Wildlife Sanctuary. The area would be suitable for
re-introduction of the endangered White-winged Wood-Duck Cairina scutulata using the progeny
of the captive breeding programme in Assam, but this would be dependent on the establishment
of an effective Wildlife Sanctuary.
Land use: Fishing in the permanent water bodies, and extensive timber operations in the forested
sections. Adjacent areas are under cultivation, chiefly for rice.
Disturbances and threats: Most of the forests have been heavily exploited for timber, and little
dense forest now remains. Fishing activities cause a considerable amount of disturbance, and
there is heavy grazing pressure from domestic livestock. Peripheral areas are being reclaimed for
agriculture, and there has been a considerable amount of encroachment at the southwestern end of
the Dibrugarh Reserved Forest. Much of the Dibrugarh Reserved Forest is now under threat
because of a natural shift in the course of the Brahmaputra River.
Economic and social values: The wetland supports a large commercial fishery, and provides a
reliable source of water throughout the year. Because of its great natural beauty and wealth of
wildlife, the area has considerable potential for outdoor recreation and tourism.
Fauna: The rich fish fauna includes Rohu, Ar Borali and a species of freshwater prawn. The
Mahseer Tor sp, a popular sport fish, is common in some of the tributaries. The area is of special
importance for the endangered White-winged Wood-Duck Cairina scutulata. The species seems to

have disappeared from the Dibrugarh and Saikhowa Reserved Forests in recent years, but still
persists in the Doom Dooma Reserved Forest to the southeast. A flock of eight C. scutulata has
been observed as recently as 1985 along the Doom Dooma River bordering the south and
southwest side of the Reserved Forest. The wetlands are also important for many resident and
migratory waterfowl, particularly Anatidae, and a variety of freshwater turtles and mammals
occurs.
Special floral values: The area supports a large variety of orchid species. Research and
facilities: The Assam Valley Wildlife Society has studied the ecology of the area, and some work
has been carried out on the White-winged Wood-Duck Cairina scutulata.
References: MacKenzie (1985).
Criteria for inclusion: lb, 2a, 3b.
Source: M.P.S. Sidhu.
Wetland Name: Wetlands in Lali Sanctuary
Country: India
Coordinates: 27°53'-28l0'N, 95°23'-95°30'E;
Location: 16 km southeast of Pasighat and 80 km northeast of Dibrugarh, East Siang District,
Arunachal Pradesh.
Area: Area of wetlands unknown; Sanctuary 19,000 ha.
Altitude: 120m.
Biogeographical Province: 4.9.4.
Wetland type: 11, 15 & 21.
Description of site: A forest sanctuary incorporating the lower reaches and flood plain of the
Dihang River just north of its confluence with the Lohit River. Wetland habitats include riverine
marshes, seasonally flooded grassland and riparian forest. There are several islands in the river,
the largest of which is about 500 ha in area.
Climatic conditions: Humid tropical monsoon climate; temperatures range from 12°C-33°C.
Principal vegetation: Tropical wet evergreen forest with riverine forest and grasslands in the
valley bottoms.
Land tenure: No information.
Conservation measures taken: The Lali Sanctuary (19,000 ha) was established in 1978.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Swamp Deer Cervus duvaucelli and Asian Elephant Elephas maximum utlize the valley
floor wetlands.
Special floral values: No information.
References: Singh (in prep).
Criteria for inclusion: 1b, 2a.
Source: See references.
Wetland Name: Wetlands in Mahao (Mehao) Sanctuary
Country: India
Coordinates: 28°05'-29°15'N, 95°40'-96°03'E;
Location: 65 km from Balipara Railway Station and 100 km northeast of Dibrugarh, Dibang
Valley District, Arunachal Pradesh.
Area: Area of wetlands unknown; Sanctuary 28,150 ha.
Altitude: 200-3,560m.

Biogeographical Province: 4.9.4.
Wetland type: 11, 12 & 13.
Description of site: Mahao Sanctuary is located around the valley of the Dri River which flows
almost due south from the extreme northeastern corner of India to join the confluence of the
Dihang and Lohit Rivers at 27°55'N, 95°40'E. Most of the Sanctuary is primary tropical wet
evergreen and semi-evergreen forest, but there are some areas of grassland and seasonally
inundated valley floors with riverine formations.
Climatic conditions: Humid tropical to temperate climate, with an average annual rainfall of
4,189 mm, most of which occurs during May-September.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: The Mahao Sanctuary (28,150 ha) was established in 1980.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: The Swamp Deer Cervus duvaucelli occurs in the Sanctuary. The endangered
White-winged Wood-Duck Cairina scutulata still persists in small numbers along the lower
course of the Dri River.
Special floral values: No information.
References: Singh (in prep).
Criteria for inclusion: 1b, 2a.
Source: See references.
Wetland Name: Wetlands in Namdapha National Park
Country: India
Coordinates: 27°23'-27°39'N, 96°15'-96°58'E;
Location: on the Burmese border, 90 km from Ledo Railway Station and 140 km east of
Dibrugarh, Tirap District, Arunachal Pradesh.
Area: Area of wetlands unknown; National Park 180,782 ha, including a core area of 69,500 ha.
Altitude: 200-4,580m.
Biogeographical Province: 4.9.4.
Wetland type: 11, 12 & 13.
Description of site: The National Park incorporates a great diversity of ecosystems from riverine
forest at the lowest elevations, through tropical wet evergreen forest, moist evergreen forest,
mixed deciduous forest and hill evergreen formations, to alpine barrens at over 4,500m. Wetland
habitats include the Miao River, its tributaries, and associated marshes and riparian forests.
Climatic conditions: Humid tropical to temperate climate, with an annual rainfall of 3,000-4,000
mm. The temperature range varies greatly depending on altitude.
Principal vegetation: Situated at the junction of three biotic provinces, the Park displays a very
diverse terrestrial vegetation. Particularly relevant are large areas of North Indian tropical moist
deciduous forest on alluvial flats and along rivers and stream banks. Extensive riverine
formations, particularly along the Miao River, represent some of the least spoilt lowland forests in
India.
Land tenure: State owned.
Conservation measures taken: The National Park (180,782 ha) was established in 1972 and is a
Project Tiger Reserve.
Conservation measures proposed: There are plans to reintroduce the endangered White-winged
Wood-Duck Cairina scutulata into the Park from the Assam Valley captive breeding projects.
There is a proposal to extend the National Park by 25,000 ha to the north, into Lohit District.

Provision should be made for a sanctuary buffer zone of 10,000 ha along the western lowland
border.
Land use: Managed as a nature reserve.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The fauna of the National Park remains virtually intact; more than 120 species of
mammals, 560 species of birds and 90 species of reptiles and amphibians have been recorded. The
endangered White-winged Wood-Duck Cairina scutulata may still occur along the Miao River at
the lowest elevations in the Park, although it is not known whether the species was ever truly
resident here. Wetland mammals include the Fishing Cat Felis viverrina and Common Otter Lutra
lutra.
Special floral values: No information.
Research and facilities: Only preliminary faunal and floral investigations have been carried out
in the Park.
References: IUCN (in prep).
Criteria for inclusion: 1b, 2a.
Source: See references.
Wetland Name: Keibul Lamjao National Park
Country: India
Coordinates: 24°40'N, 93°57'E;
Location: 15 km south of Imphal, Manipur.
Area: Formerly 4,000 ha, recently reduced to 2,160 ha.
Altitude: 785m.
Biogeographical Province: 4.9.4.
Wetland type: 14, 15 & 18.
Description of site: Keibul Lamjao is a large expanse of swamp with floating mats of vegetation
("phumdi") covering much of its surface. The swamp lies at the northeast corner of the Logtak
Lake basin, and is connected with Logtak Lake (site 59) by a channel. Within the swamp, the only
waterway that is open all year round is artificially maintained to enable boats to reach Pabot Hill
in the north. The phumdi is composed of decaying vegetation and varies in thickness from 0.33m
to 1.33m. It floats on the water with about one fifth of its thickness above the surface, and is
capable of supporting the weight of large mammals. The water is acidic, and varies in depth from
1.0 to 1.5m. At low water levels in February and March the peripheral areas of phumdi come to
rest on the ground. With the onset of the monsoon, the majority of the Park is covered with water,
and three or four days later the phumdi rises to the surface once again. Severe flooding washes
away large amounts of the floating vegetation. This habitat, often referred to as "too deep to be a
marsh, too shallow to be a lake", is unique in India. Three hills, Pabot, Toya and Chingjao, rise
out of the swamp and provide a refuge for the large mammals during the wetter periods.
Climatic conditions: Tropical monsoon climate with an average annual rainfall of 1,183 mm.
Most of the rain falls in July and August, and the driest months are February and March.
Principal vegetation: There are two types of phumdi, "phumdi ataoba" (floating) and "phumdi
aruppa" (sinking). The "ataoba" consists of reeds, grasses and other plants growing on a mat of
dead and decaying vegetation floating on the lake surface. "Phumdi aruppa" consists of mats of
vegetation which have sunk to the bottom of the lake and support a rich emergent growth of reeds
and grasses. In 1960, the composition of the phumdi was estimated to be as follows:
45% Phragmites karka
25% Erianthus ravennae
15% Saccharum munja

5% S. latifolium
5% Alpinia allughas
2% Saccharum procerum
and 3% other species including Zizania latifolia, a plant much relished by Cervus eldi. The
floating phumdi gets thicker and heavier each year, the accumulation being greatest at the edge of
the swamp. During a series of dry years, the edges of the phumdi become hard ground and the
area of the swamp thus decreases. Eichhornia crassipes has recently appeared in the open water
areas of the swamp, where species of Polygonum and Trapa also occur. The three small hills in
the Park were formerly wooded, but are now almost barren.
Land tenure: Largely state owned, with lands belonging to the Thang, Brel and Maril tribes
almost dividing the Sanctuary into two parts. Surrounding areas are privately owned.
Conservation measures taken: Keibul Lamjao was declared a Sanctuary in 1954, and officially
gazetted in 1966. The 4,000 ha Sanctuary was upgraded to a National Park in March 1977.
However, because of strong opposition to the National Park from local villagers, the Park was
reduced to its present 2,160 ha in April 1987. The Park is managed by the Forest Department in
the Manipur Government. By 1978, the Government of India had spent Rupees 719,000 on
construction works including a perimeter fence of 2,281m to prevent people and domestic
livestock from entering the reserve where it is most vulnerable. A cattle-proof trench has been dug
along 870m of the boundary; seven canoes have been purchased and four checkpoints have been
established at strategic places in the Park. The Department of Environment, Government of India,
is financing a conservation programme for the endangered Manipur Brow-antlered Deer Cervus
eldi eldi, and an army helicopter has been leased to carry out census work. The Park is under the
supervision of a full time assistant conservator of forests. Additionally, there is a staff comprised
of an assistant veterinary surgeon, a range officer, a field assistant, three foresters, four forest
guards and eight others.
Conservation measures proposed: There is a need to ensure that the legal provisions against
poaching, fishing, encroachment, grazing and other detrimental activities are properly enforced.
The maintenance of the grassy swamp may require periodic burning. A proposal has been made
for the establishment of a second sanctuary across the Manipur River at Khoidum Lamjao. This is
the only other significant patch of swamp remaining in Manipur, and would be suitable for
re-introduction of Cervus eldi eldi.
Land use: Prior to the establishment of the National Park in 1977, grass-cutting was officially
permitted during the dry season, but this has now ceased. The grasses were used for thatching and
for the production of mats, hats and other decorative articles. Grazing, mostly by buffalos, was a
prominent feature of both the northern and southern parts of the Park and caused some habitat
degradation. All agricultural and fishing rights within the Park ceased in 1977, but fishing,
although now illegal, continues on a small scale in the open water areas. Surrounding areas are
almost entirely under cultivation for rice.
Possible changes in land use: The Logtak Hydroelectric Project, commissioned in April 1985,
has involved the construction of a dam across the Manipur River. This may have irreversible
effects on the entire ecosystem.
Disturbances and threats: Even though the Sanctuary has been upgraded to National Park
status, levels of exploitation by the local inhabitants remain high. Illegal grass-cutting still
constitutes a major disturbance in some areas, and the continued presence of domestic livestock
poses a threat to the Brow-antlered Deer. mmeria wassilewskyi, a protozoan disease common in
local cattle, is present in the deer population. Poaching has been a major problem, particularly
during the dry season in March-May. The shortage of reserve staff at Keibul Lamjao prohibits
effective conservation measures being implemented. Surrounding areas are intensively farmed,
and the use of insecticides, herbicides and fertilizers is increasing. There have been reports of
water pollution derived from nearby human settlements, and the run-off of agro-chemicals needs

to be monitored. Inevitably, deforestation and subsequent soil erosion in the water catchment area
are affecting the water regime and water quality. The Logtak Dam, which will maintain a constant
water level in the swamp, is likely to have a severe impact on the entire ecosystem of Keibul
Lamjao. The possible effects of the dam on the hydrology and ecology of one of the most
complex wetland systems in India has yet to be thoroughly investigated. There has been strong
opposition to the National Park amongst local people since its establishment. In a violent
demonstration against enforcement measures in 1979, villagers set fire to dry grasses,
check-posts, staff quarters and the observation tower within the swamp. As a result of the
continued opposition, 1,840 ha were excised from the National Park in April 1987. The high level
of local antipathy persists, placing land use predictions in considerable doubt.
Economic and social values: The swamp is of considerable scientific interest as a unique habitat
within India and the last refuge for Cervus eldi eldi.
Fauna: The Keibul Lamjao swamp is the last refuge of the nominate subspecies of the Manipur
Brow-antlered Deer Cervus eldi, locally known as "Sangai". The subspecies was once thought to
be extinct in the wild, but a small herd was discovered in Keibul Lamjao in 1950. By 1975 this
population had dwindled to only 14 individuals. Under protection, however, the population has
slowly increased; by 1980, there were thought to be some 30 animals. Other mammals living in
the swamp include Sambar, Hog Deer, Common Otter, the civets and Wild Boar (Cervus
unicolor, C. porcinus, Lutra lutra, Viverra civetta, Viverricula indica and Sus scrofa). The swamp
doubtless supports a wide variety of water birds, but no information is available. The fish fauna
includes Channa strictus, C. punctatus, Cyprinus carpio, Wallago attu and Puntius sophosa.
Special floral values: The phumdi association of Phragmites, Saccharum and other species is a
unique ecosystem within India.
Research and facilities: The Zoological Survey of India and the Botanical Survey of India have
carried out various investigations in the National Park, and Ranjitsinh (1978 & 1982) has studied
the Cervus eldi population. The populations of large mammals are now censused annually.
References: IUCN (in prep); Mukherjee (1975); Ranjitsinh (1978 & 1982); Singh (1980);
Yadava & Varshney (1982).
Criteria for inclusion: la, 2a, 2b.
Source: P.S. Yadava.
Wetland Name: Logtak Lake
Country: India
Coordinates: 24°35'N, 93°50'E;
Location: 20 km southwest of Imphal, Manipur.
Area: 26,000 ha.
Altitude: 770m.
Biogeographical Province: 4.9.4.
Wetland type: 14.
Description of site: A large but shrinking freshwater lake in the upper drainage of the Manipur
River. The Manipur Valley once contained a lake of 223,000 ha, but this has gradually contracted
to the present day Logtak Lake. It remains one of the largest freshwater lakes in India, although in
recent decades, much of the lake has been reclaimed for agriculture. A channel connects Logtak
Lake to Keibal Lamjao (site 58) to the southeast. Both lakes are drained by the Manipur River
along their eastern flank.
Climatic conditions: Tropical monsoon climate, with an average annual rainfall of 1,183 mm;
the driest months are February and March.
Principal vegetation: The dominant aquatic plants are Eichhornia crassipes
and speciesof Polygonurn, Vallisneria and Trapa.

Land tenure: No information.
Conservation measures taken: None.
Land use: Used extensively by the people of the Manipur Valley as a source of water for
irrigation and domestic use, and for fishing, hunting, livestock grazing and gathering of aquatic
vegetation. Surrounding areas are under intensive cultivation.
Disturbances and threats: Some 4,000 ha of the lake have already been reclaimed for rice
cultivation and this reclamation continues. In the Manipur Valley as a whole, the area under rice
cultivation increased from 119,000 ha to 179,000 ha during the period 1963-78. The remainder of
the lake is increasingly threatened by the inflow of domestic sewage, fertilizers and pesticides,
and rapid eutrophication is now taking place. Over-fishing is a problem, and hunting pressure is
very heavy, migratory ducks being shot in large numbers for sale in Imphal. The water catchment
area suffers from severe deforestation and concomitant soil erosion, resulting in increased
salutation in the lake. Shifting cultivation, involving the cutting and burning of forest for only
three or four seasons of rice cultivation, greatly increases this erosion problem.
Economic and social values: Logtak Lake is a significant tourist attraction, although the area has
been closed to foreigners for many years. The resources of the lake provide a livelihood for many
local communities.
Fauna: The lake is known to have been an extremely important wintering area for migratory
waterfowl, particularly ducks, in the past, but no recent information is available.
Special floral values: No information.
Research and facilities: Yadava and Varshney (1982) have studied the ecological and
socio-economic importance of Logtak Lake and other wetlands in Manipur. The region has been
closed to most outsiders for many years, and little recent information is available on the wildlife.
References: Bhatia (1979); Fernandes (1987); Gole (1987c); Hussain (1987b); Yadava &
Varshney (1982).
Criteria for inclusion: 1, le, 3b.
Source: See references.
Wetland name: Durgapur Barrage
Country: India
Coordinates: 23°28'N, 87°18'E;
Location: in Burdwan District, about 150 km northwest of Calcutta, West Bengal.
Area: c.600 ha.
Altitude: 67m.
Biogeographical Province: 4.8.4.
Wetland type: 10, Ii, 13 & 17.
Description of site: In 1955 as part of the development of the Damodar River in West Bengal and
Bihar, a barrage was constructed across the Damodar at Durgapur for flood control and irrigation
purposes. This created a shallow lake about 1.5 km wide and four km long. Many islands, some of
considerable size, have been formed in the lake as a result of salutation. The water level is kept
almost constant throughout the year, varying by only 50-75 cm. An area of about 13 ha along the
south bank has been enclosed for use as a fish farm. The riverbed downstream of the barrage is
similar to that of many of the larger rivers of the North Indian plains. In the dry season, there is
very little flow of water and extensive mudflats and sand banks are exposed, but during the
monsoon, the entire river becomes a raging torrent. Sand has been extracted from the northern
shore of the river, creating an area of marshy land. The environs of Durgapur Barrage include
several large industrial sites, particularly to the northeast.
Climatic conditions: Tropical monsoon climate, with most of the rainfall occurring in
July-September.

Principal vegetation: Extensive reed-beds of Phragmites, Juncus and Carex spp, particularly on
the islands, and broad fringes of Eichhornia crassipes. Rice paddies, villages and industrial sites
in adjacent areas.
Land tenure: The wetland is owned by the Damodar Valley Corporation.
Conservation measures taken: No official protection, but the Damodar Valley Corporation has
prohibited bathing, fishing and shooting on the lake, thereby creating, in effect, a wildlife
sanctuary.
Conservation measures proposed: It has been suggested that the site be granted official
recognition as a wildlife sanctuary in view of its importance to waterfowl and accessible location.
Land use: Primarily flood control and water supply for industrial and domestic consumption.
There is some fishing in the lake, and one of the larger islands supports a village of reed-cutters.
The reeds are harvested in rotation and are used for thatching purposes. Cattle graze on some of
the islands. An area of 13 ha enclosed by the south bank efflux bund is used as a fish farm by the
State Government.
Disturbances and threats: The only real disturbance comes from the small number of local
people who fish the lake from boats. Periodical draining and dredging of the lake to restore its
original storage capacity result in a temporary loss of breeding habitat for waterbirds but have no
serious long-term effects on the wildlife.
Economic and social values: Water supply, flood control and fisheries production. The lake
provides an easily accessible site for viewing water birds (a National Highway crosses the eastern
bund), and thus has considerable potential for nature-oriented outdoor recreation.
Fauna: An important area for a wide variety of both resident and migratory waterfowl,
particularly during winter. Gauntlett (1972) recorded 76 species of waterfowl in the late 1960s
and early 1970s. Common residents included Tachybaptus ruficollis (maximum 100),
Phalacrocorax niger (maximum 150), Ardeola grayii, Bubulcus ibis, Egretta garzetta (maximum
300), Dendrocygna javanica (maximum 3,000), Nettapus coromandelianus (maximum 150),
Hydrophasianus chirurgus (maximum 200), Metopidius indicus (maximum 60), Vanellus indicus
and Chlidonias hybrida. The lake regularly holds over 10,000 ducks in winter; 13 species were
recorded by Gauntlett, the commonest being:
Anas strepera (maximum 1,000)
A. crecca (1,000)
A. acuta (18,000)
A. querquedula (500)
Aythya fuligula (200)
Sarkidiornis melanotos was also found to be a regular winter visitor, with up to 70 present at one
time. About 25 species of shorebirds were recorded on passage and in winter. Peak counts
included:
50 Pluvialis dominica
40 Tringa erythropus
20 T. nebularia
20 T. ochropus
100 T. glareola
100 Calidris minuta
and several hundred C. temminckii. Up to 100 Anastomus oscitans have been recorded as
occasional visitors.
Special floral values: None known.
Research and facilities: Gauntlett made regular observations on the bird fauna from March 1968
into the early 1970s.
References: Gauntlett (1972).
Criteria for inclusion: 3a.

Source: F.M. Gauntlett.
Wetland name: Salt Lakes Swamp
Country: India
Coordinates: 22°28'-22°35'N, 88°24'-88°30'E;
Location: immediately southeast of the Calcutta City boundary, West Bengal.
Area: Former area approximately 12,000 ha; now believed to have been reduced to 5,000 ha.
Altitude: 5m.
Biogeographical Province: 4.3.1.
Wetland type: 08, 09 & 10.
Description of site: A large area of saline lagoons, ponds and brackish marshes at the head of the
Matha waterway on the southeastern periphery of Calcutta. The maximum depth of water is about
60 cm. A large proportion of the wetland has already been reclaimed for urban expansion and
agriculture. Polderization began in 1953, and by 1968, 3,600 ha of the Northern Salt Lakes and
3,400 ha of the Southern Salt Lakes had been reclaimed.
Climatic conditions: Humid tropical monsoon climate, with most of the rainfall occurring in
May-September.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Land use: The principal activity is fishing. Many of the lagoons and ponds have been stocked
with fish, mainly exotic carp and tilapias. The wetlands also act as natural sewage treatment
plants, oxidizing effluents from Calcutta. This process is augmented by Eichhornia crassipes,
which absorbs metallic ions.
Possible changes in land use: The whole area is likely to be drained for conversion to industrial
and housing land.
Disturbances and threats: There are plans to reclaim all of the remaining wetlands for urban
expansion of the Calcutta metropolis.
Economic and social values: The wetlands support a major fishery, and serve as a flood control
mechanism. One area of 4,000 ha stocked with carp, tilapia and other species provides
employment for 20,000 fishermen and produces an annual harvest of 6,000 metric tonnes. The
wetlands have also proved to be highly efficient oxidation ponds for the treatment of domestic
sewage. Coliform bacteria from human faces are reduced by 99.9% in the well-stocked ponds.
Fauna: No recent information is available for the Salt Lakes Swamp, but large numbers of ducks,
particularly Dendrocygna javanica, Anas acuta and A. querquedula, are known to winter at
wetlands in and around Calcutta City (e.g. Calcutta Zoological Gardens and Santragachi Pond),
and presumably occur at the Swamp as well.
Special floral values: No information.
Research and facilities: The West Bengal Department of Fisheries is conducting research on
sewage purification and fish production in the Swamp. The Institute of Wetland Management and
Ecological Design has conducted research on public health issues such as fish culture using
sewage, and has initiated studies on the ecological significance and history of wetland conversion
around Calcutta.
References: Fernandes (1987); Ghosh (1983); Maltby (1986).
Criteria for inclusion: 1b, le, 3b.
Source: See references.
Wetland name: The Sunderbans

Country: India
Coordinates: 21°32'N-22°20'N, 88°03'E-89°05'E;
Location: from the Hooghly-Mattah estuary east to the Bangladesh border, 100 km southeast of
Calcutta, West Bengal.
Area: Indian portion approximately 450,000 ha; area of mangrove forest between 200,000 and
300,000 ha; Tiger Reserve 258,500 ha.
Altitude: 0-5m.
Biogeographical Province: 4.3.1.
Wetland type: 02, 03, 05, 06, 07 & 10.
Description of site: The Sunder bans (literally "beautiful forests") comprise the outer portion of
the Ganges/ Brahmaputra Delta, a vast region of tidal channels and islands covering about one
million ha and including one of the largest contiguous blocks of mangrove forest in the world.
Almost 60% of this huge area lies in Bangladesh; the remainder, including some 200,000-300,000
ha of mangrove forest, is in Indian territory. The Indian portion includes the deltaic region of the
Hooghly-Mattah estuarine system, and the area bordering the Hooghly, Muriganga, Saptamukhi,
Thakuran, Goshaba, Vidya, Matlah and Hasinbhanga estuaries, in the western part of this section,
large areas have been bunded for human settlement and cultivation, and very little mangrove
forest now remains. The Indian Sunderbans lie at the western edge of the ancient delta of the
Ganges and suffer from an extreme scarcity of fresh water. Morphogenetic and tectonic uplift of
this western margin has shifted the course of the Ganges eastwards, and the inflow of fresh water
is now almost exclusively confined to the monsoon period between May and November. As a
consequence, the Bengali Sunderbans do not receive the volume of fertile alluvium borne on
desalinating monsoon floods that they did in the past, and this is reflected in the pronounced
changes in the floristic composition of the forests which have taken place over the past 600 years.
Partly to remedy this situation but mainly to alleviate rapid salutation in the port of Calcutta, the
Indian Government commissioned the building of the Farakka Barrage across the Ganges in 1971
to bring fresh water southwards into the region.
The Sunderbans lie at the apex of the funnel shaped Bay of Bengal and receive the full force of
between four and eight intense cyclonic storms per year between August and November. Storm
surges with waves of five to eight metres in height present a considerable marine invasion,
creating tidal amplitudes far in excess of the 4.16m average for spring tides. Under normal
conditions, the tidal amplitude in the Hooghly Estuary ranges from 1.6 to 4.3m, the tidal influence
extending almost 290 km inland. Between 40% and 60% of Sunderbans soil is composed of silt;
the amount of coarse sand does not exceed 2% and the amount of organic matter remains constant
at between 1% and 1.5%. The pH ranges from 5.5 to 8. Salinities range from 3.6 p.p.t. to 23.5
p.p.t; at the beginning of the dry season the salinity is already high, but by the end of the dry
season it is so excessive as to be inimical to the development or regeneration of all but the most
halophilous plant species.
Climatic conditions: Tropical monsoon climate with an annual rainfall of 1,500-2,500 mm.
January is the coolest month with a mean temperature of 2O°C and a minimum temperature of
10°C. There is a pronounced dry season from December to April.
Principal vegetation: The mangrove forests of the Indian Sunderbans are now almost confined to
a number of islands to the east of the Matlah River. Five principal formations have been
distinguished in the Sunderbans: (a) mangrove scrub or back-mangals; (b) salt water mangrove
forest; (c) a Phoenix paludosa belt; (d) moderately saline mixed forest with Heritiera fomes; (e)
brackish water mixed forest dominated by Heritiera fomes. However, only the first three of these
formations are widespread in the Indian portion of the Sunderbans. The back-mangals are bushy,
discontinuous thickets of halophytes often situated at the equinoctial high-tide level. Species of
Suaeda, Sesuvium and Heliotropium are common. The back-mangals form the inland edge of the
mangrove forests and were once widespread in the northern part of the delta. However, land

reclamation has been very acute in this zone, and as a result, back-mangals are now found only in
small isolated patches. The salt-water mangrove forest is the most widespread formation in the
Indian Sunderbans. These forests cover a large number of islands and islets, 3-Sm above sea
level. The plant cover is very dense averaging 12 trees (of 10-18m in height), 440 shrubs (of
4-8m), and 2,200 understorey shrubs (less than 4m) per hectare. The floral composition varies
considerably from one island to another. Excoecaria agallocha or Sonneratia apetala may be the
dominant species, often in pure stands or interspersed with woody thickets of Ceriops decandra
and Aegiceras corniculatum. Other common species include Avicennia spp, Bruguiera
gymnorhiza, Xylocarpus granatum, X. moluccensis and Rhizophora mucronata. The palm
Phoenix paludosa occurs throughout the delta but always at the edge of the water. It forms a
narrow fringe along the banks of the rivers and creeks between the water's edge and the mangrove
proper. It may extend for up to 60 km inland along channels where there is a heavy accumulation
of salts during the dry season. The two other mangrove formations, moderately saline mixed
forest and brackish water mixed forest, are now almost confined to the Bangladeshi portion of the
Sunderbans where salinities are low. Some 5,000 years ago, the arborescent vegetation of the
Calcutta region was dominated by Heritiera tomes which flourishes on recent alluvial deposits
with relatively low salinity. However, since the Gangetic floods no longer flush through the
western Sunderbans, it has been largely replaced by species of Rhizophoraceae. The grass
Porteresia coarctata is very abundant in the northern part of the delta, where it fixes the recent
alluvial deposits. The palm Nypa fruticans is now almost extinct in West Bengal; the few
remaining small stands occur along creeks with a good supply of fresh water.
Land tenure: The Sunderbans mangrove forests are state owned; the remainder of the area is
mostly state owned.
Conservation measures taken: Some 258,477 ha of the Indian Sunderbans, including almost all
of the mangrove forest, were declared a Tiger Reserve in 1973 under Project Tiger. The core area
was declared a National Park in 1982. This region adjoins the Sunderbans Wildlife Sanctuary of
Bangladesh. Management to date has included the provision of freshwater ponds for herbivores,
and excavation of at least eleven ponds, 3.5m deep and monsoon fed, to accustom tigers to a
permanent source of fresh water. Various measures have been taken to minimize the number of
people attacked by tigers. These include electrification of dummy wood-cutters, removal of
settlements from the core area, and rationalization of wood-cutting. Men must work in groups of
six and obtain a license from the Forestry Department. The cutting of Phoenix paludosa has been
discouraged. Diversionary baiting with pigs and goats has been partially successful in drawing
tigers away from the more densely populated areas. The Estuarine Crocodile Crocodylus porosus,
now much reduced in numbers through over-hunting, is the subject of re-introduction programme
by the State Forest Department; the first release, of 40 individuals, was made in May 1979.
Conservation measures proposed: All major surveys conducted during the last thirty years have
indicated the urgent need for additional land-based studies combined with remote sensing
techniques to determine more precisely the area of mangrove forest remaining, and to assess the
magnitude of human interference in the region.
Land use: Fishing, aquaculture, forest exploitation for timber and firewood, honey gathering and
tourism. The Sunderbans support a major inshore and estuarine fishery; the fishing season lasts
four or five months, and at least 10,000 fishermen are engaged in the fishing operations. There are
many brackish water aquaculture ponds (bheris), particularly in the northern part of the delta.
These are impoundments of naturally inundated areas often of several hundred hectares in extent.
The mangroves are selectively felled for timber, the felling cycle varying with the dominant
species; the rotation is 20 years for Heritiera fomes, 30 years for Excoecaria agallocha and 40
years for Ceriops spp. Wood-cutting continues under license from the Forestry Department. Large
numbers of people enter the forests in April and May to gather wild honey. A small number of

tourists visit the Tiger Reserve each year, usually by boat. The principal land use in adjacent areas
is the cultivation of rice.
Possible changes in land use: Approximately 50% of the Sunderbans mangrove forests have
been cleared by man during the last two or three centuries, and about 150,000 ha have been
cleared since 1880. In addition, some 3,400 km of bunds have been built to prevent the ingress of
salt water. In the past, gradual polderization has been considered to be the most satisfactory
approach to the development of the Sunderbans. However, in recent years various engineering
concerns have proposed major reclamation schemes involving closure dams across the main
estuaries interconnected by reinforced dikes and encircling the entire Western Sunderbans. The
preparation of a regional master plan for the large-scale development of the Sunderbans has been
considered.
Disturbances and threats: The population density of West Bengal exceeds 1,000 per sq.km.
Pressure on the inland mangroves is intense; the forest area of the delta has been reduced by half
over the last 200-300 years, and the back-mangal formations are now reduced to small fragments.
The reclaimed land can only be used for cultivation during the monsoon season, and lies fallow
for the rest of the year. Some land is being reclaimed for industrial development, and other areas
for residential dwellings. Reclamation of mangroves and tidal mudflats by impoundments has
created water management problems and impaired protection against cyclonic storms. Large areas
have been prematurely diked and have now subsided some 1.5-2.0m below the mean tide level.
Owing to the large tidal range and recurrent tropical storms, catastrophic floods now occur with
dismal regularity. The destruction of the mangrove forests is greatly reducing fish stocks in some
parts of the delta. The fishery is also threatened by the increasing capture of post larval and early
juvenile prawns, together with the growing trade in seed prawn. For every kilogram of the desired
species caught, ten kilograms of fish fry and prawn seed of other species are discarded with great
mortality. The continuing reduction in freshwater inflow poses a serious long-term threat to the
whole region.
Economic and social values: The head of the Bay of Bengal is the most important fishery in the
sub-continent; fishes and prawns caught in this region are sold in the markets of Calcutta and
throughout northern India. The mangrove forests and mudflats of the Sunderbans provide the vital
breeding and nursery grounds for a large proportion of the finfish, crustaceans and molluscs that
make up this fishery. Prawns are the most rewarding in economic terms, and major efforts are
being made to develop the prawn fishery of the area. Fully 20% of the Bengal prawn catch comes
from inshore waters. Some 35% of the total marine fish catch is of species dependent upon the
Sunderbans for some period of their life. Approximately 33% of the annual catch of 1-Jilsa ilisha
in West Bengal and Orissa comes from the Hooghly and Matlah estuaries. However, only a tiny
fraction of taxed revenue from fishing is re-invested in the region. The mangrove forests also
provide a valuable source of timber for construction, firewood, tannin and honey, together with
miscellaneous other forest products.
Fauna: The Sunderbans contain some 300 individual Royal Bengal Tigers Panlhera tigris, the
largest single population of the species. The Spotted Deer Axis axis, Wild Boar Sus scrofa and
Rhesus Macaque Macaca mulata are particularly common. Marine mammals include the
cetaceans Sousa plumbea, Delphinus deiphis, Orxaella brevirostris and Neophocaena
phocaenoides. The Ganges River Dolphin Platanista gangetica occurs along the estuaries. The
mangrove forests support a rich and relatively undisturbed avifauna. There are six species of
kingfisher (Alcedinidae), including Pelargopisis amauroptera. Pelecanus philippensis reputedly
breeds, and some 5,000 Anastomus oscitans breed in Kulik forest. Small numbers of Leptoptilos
javanicus are regularly seen and presumably breed. The coastal mudflats and estuaries are of great
importance as staging and wintering areas for migratory shorebirds, gulls and terns, but no census
data are available. The marine turtles Lepidochelys olivacea and Eretmochelys imbricata breed
along the seaward edge of the forest, and the endangered River Terrapin Batagur baska may

occur. There is a small but growing population of the Estuarine Crocodile Crocodylus porosus,
supplemented by captive reared individuals. Snakes include the python Python molurus, some
individuals of which exceed five metres in length.
Many species of fish of great economic importance are dependent upon the Sunderbans mangrove
ecosystem at some stage during their life cycle. These include Liza tade, L. macrolepis, Mugil
cephalus, M. cunnesius, Chanos chanos, Rhinomugil corsula, Lates calcarifer, Eleutheronema
tetradactylum, Elops saurux, Gerres spp, Megalops cyprinoides and Septipinnia sp.
Commercially important prawns include Penaeus monodon, P. indicus, Metapenaeus monoceros,
M. brevicornis, Palaemon styliferus and Parapenaeopsis scuiptilis.
Special floral values: Together with the mangroves of the Andaman and Nicobar Islands, the
Sunderbans constitute the best example of this environment in India. All the mangrove tree
species, which occur in India, are well represented. The uncommon mangrove Aegialitis
rotundiflora occurs in the back-mangal areas.
Research and facilities: There has been a relatively large amount of research conducted in the
Sunderbans partly because of the valuable fish stocks, partly with a view to reclaiming the land,
and partly because of the problems created by interactions between Tigers and men in the forest.
Few facilities are, however, available for tourists, and the only mode of access is by chartering a
boat through the Sunderbans Launch Association based in Calcutta.
References: Blasco (1975 & 1977); Chakrabarti (1978-79 & 1984); Champion & Seth (1968);
Curtis (1933); FAO (1984); Fernandes (1987); Garg (1983); Groombridge (1982); IUCN (in
prep); Jam & Sastry (1983); Kar (1984); Karpowicz (1985); Mukherjee (1975); Ray (1981); Silas
(1986); Subbarao et al. (1983); Untawale (1985).
Criteria for inclusion: 123.
Source: See references.
Wetland name: Bhitarkanlka Wildlife Sanctuary
Country: India
Coordinates: 20°45'N, 86°59'E;
Location: 120 km ENE of Cuttack on the Bay of Bengal coastline and 55 km southeast of
Bhadrakh, Cuttack District, Orissa.
Area: 65,000 ha.
Altitude: 0-2m.
Biogeographical Province: 4.11.4.
Wetland type: 02, 03, 05, 06 & 07.
Description of site: Bhitarkanika Wildlife Sanctuary is centred around the island of Khanika
(c.15,000 ha) in the delta of the Brahmani and Baiterani Rivers. The Sanctuary is primarily
comprised of deltaic mangrove forests growing on rich alluvium with a network of creeks and
channels, and extensive intertidal mudflats. It also includes 12 offshore islands and several long
sandy beaches, notably Gahirmatha Beach, 35 km in length. Some areas of mangrove and mudflat
have been bunded and reclaimed for agricultural purposes.
Climatic conditions: Tropical monsoon climate with the majority of the rainfall in
April-September.
Principal vegetation: Extensive mangrove forests dominated by Avicennia marina, A. officinalis,
Rhizophora apiculata, Excoecaria agallocha, Phoenix spp and Sonneratia spp.
Land tenure: Wholly state owned.
Conservation measures taken: The area was declared a Wildlife Sanctuary in April 1975 and
has since been afforded excellent protection. Fishing was banned in 1975 and the felling of trees
ceased in 1976. In 1975/76, a project for the conservation of the Estuarine Crocodile Crocodylus
porosus was initiated by the Orissa State Forest Department with the assistance of the

Government of India. Conservation measures included collection of wild-laid eggs for captive
incubation and rearing of young to a safe release size (1.2m), combined with strong protection of
the Sanctuary. By January 1987, about 850 young crocodiles had been released back into the
wild, from the Saltwater Crocodile Research and Conservation Centre at Dangmal.
Land use: Collection of firewood and honey by local villagers, and some illegal fishing.
Disturbances and threats: There has been very little disturbance in the Wildlife Sanctuary since
fishing activities, often a cover for crocodile poaching, were banned in 1975. There are still,
however, a few illegal fish traps in operation in the Sanctuary.
Economic and social values: The mangrove forest provides a source of firewood for local
people, and supports a small honey gathering industry.
Fauna: The Sanctuary harbours the largest population of Estuarine Crocodiles Crocodylus
porosus on the Indian mainland, and is globally unique in that 10% of the adults exceed 6m in
length. At the end of 1986, the population consisted of at least 35 adults of which 20 were
breeding females. The largest male was over 7m in length and thus the largest crocodile known in
the world. Gahirmatha Beach is one of the two major breeding sites for the Pacific Ridley
Lepidochelys olivacea in Orissa. In the late 1970s, over 100,000 females were nesting annually on
the 35 km beach. The other major turtle-nesting beach lies 100 km to the south. Mammals known
to occur in the Sanctuary include Cervus unicolor, Axis axis, Sus scrofa, Hyaena hyaena and Felis
viverrina. The area supports a rich avifauna, but no details are available on the waterfowl.
Special floral values: No information.
Research and facilities: The Forest Department of Orissa has established a Saltwater Crocodile
breeding centre and has conducted a considerable amount of research on the species.
References: Groombridge (1982); IUCN (in prep); Kar (1984); Karpowicz (1985); Untawale
(1985).
Criteria for inclusion: 1b, 2a, 2c.
Source: K.K. Mohapatra.
Wetland name: Mahanadi Delta
Country: India
Coordinates: 20°l7'-20°30'N, 86°40'-86°49'E;
Location: on the Bay of Bengal, 90 km east of Cuttack, Orissa.
Area: c.30,000 ha.
Altitude: 0-2m.
Biogeographical Province: 4.11.4.
Wetland type: 02, 03, 05, 06, 07 & 08.
Description of site: The deltaic system of the Mahanadi River, with extensive mangrove swamps,
intertidal mudflats and sandy islets.
Climatic conditions: Tropical monsoon climate with the majority of the rainfall in
April-September.
Principal vegetation: Mangrove forest.
Land tenure: No information.
Conservation measures taken: The delta has been designated a conservation area for the
Estuarine Crocodile Crocodylus porosus.
Land use: No information.
Disturbances and threats: Rapid destruction of mangrove forests for agricultural purposes.
Economic and social values: No information.
Fauna: No information.
Special floral values: The mangrove swamps apparently still support a small population of the
Estuarine Crocodile Crocodylus porosus.

References: Fernandes (1987).
Criteria for inclusion: lb, 2a.
Source: See references.
Wetland name: Satkoshia Gorge Sanctuary
Country: India
Coordinates: 20°33'N, 4°5O'E;
Location: 10 km west of Cuttacic, Orissa
Area: 22 km of river; Sanctuary 79,552 ha.
Altitude: 75-100m.
Biogeographical Province: 4.11.4.
Wetland type: 11.
Description of site: A 22 km stretch of the Mahanadi River in the Satkoshia Gorge between
Tikerpara and Barmul. The river is very slow flowing for much of the year and contains many
deep pools even during the dry season. Numerous sand bars and gravel beds are exposed at low
water levels.
Climatic conditions: Tropical monsoon climate.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: The Satkoshia Gorge Sanctuary was established in 1976 to
protect a population of the endangered Gharial Gavialis gangeticus. Some 107 captive-reared
individuals were released in the river between 1977 and March 1980 to augment the vestigial wild
population. The animals are strictly protected within the Sanctuary.
Land use: A managed nature reserve.
Disturbances and threats: The Matia tribal people continue to pose a serious threat to the
Gharial population through persistent egg-collecting.
Economic and social values: No information.
Fauna: Until recently, the Satkoshia Gorge section of the Mahanadi River supported one of the
last significant populations of the endangered Gharial Gavialis gangeticus in India. The last wild
hatchlings were seen in 1974, and no eggs have been laid since the 1976 breeding season. A
major effort is, however, being made to restore the population with animals reared in captivity
from eggs collected elsewhere.
Special floral values: No information.
Research and facilities: There has been a considerable amount of research centered around the
Gharial project.
References: Groombridge (1982).
Criteria for inclusion: lb.
Source: See references.
Wetland name: Chilka Lake
Country: India
Coordinates: 19°28'-19°54'N, 85°06'-85°35'E;
Location: on the coast of Orissa, 150 km southwest of Cuttack.
Area: Maximum area 116,500 ha.
Altitude: 0-2m.
Biogeographical Province: 4.11.4.
Wetland type: 08.

Description of site: Chilka Lake is a shallow brackish lake separated from the Bay of Bengal by
a long sandy ridge not less than 200m in width. The lake is about 71 km long and up to 32 km
wide, with a minimum area of 89,100 ha at the end of the dry season (June), and a maximum area
on 116,500 ha during the monsoon (July-October); it is thus the largest brackish water lake in
India. It is a very shallow lake, the depth of water ranging from 0.9-2.6m in the dry season to
l.8-3.7m in the rainy season. The Daya and Bhargavi Rivers flow into the lake from the north and,
with some eight other rivers, annually discharge some 13 million metric tonnes of silt into the
lake. The lake is connected with the Bay of Bengal via a channel through the sand ridge at the
northeast end. The inflow of fresh water during the monsoon and inflow of seawater during the
dry season alternately dominate the lake environment, and result in extreme annual cyclic changes
in salinity from 0.1 to 36.0 p.p.t. The northern and central sectors become almost fresh during the
monsoon; the salinity starts to increase in November or December and reaches a peak in
April-June. The southern sector shows comparatively small fluctuations in salinity with a range of
9.5 p.p.t. The pH varies from 6.8 to 9.7, and the water temperature from 17.5 to 32.5°C. There are
many small islands, particularly in the southeastern portion of the lake.
Climatic conditions: Tropical monsoon climate with a rainy season from July to October and a
dry season from December to June.
Principal vegetation: The lake vegetation varies with salinity. In highly saline conditions,
various species of algae of the genera Enteromorpha, Gracillaria, Spirogyra, Cladophora and
Polysiphona are abundant. Low salinity promotes the growth of Najas sp, Chara sp, Nitella sp,
Hydrilla sp, Halophila ovata and Potamogeton spp. With the decrease in salinity in recent years,
Potamogeton has become abundant throughout the year. Polderisation outward from several of
the islands creates areas of temporary marshland, while fish traps, often of great size, trap
sediment inside the fencing network and thereby create islands of emergent vegetation,
particularly in the less saline areas. Small reed-beds of Phragmites sp survive in some bays, but in
general the shoreline is heavily overgrazed or used for the cultivation of rice during the dry
season. On the sandy ridge and some of the islands, the main vegetation is plantation forest.
Land tenure: The entire lake, except for one small island, is state owned.
Conservation measures taken: The entire lake was given "Sanctuary" status in 1973 under the
Orissa Forest (Shooting) Rules 1972. Measures are now being implemented to declare the area a
Sanctuary under the Wildlife (Protection) Act 1972. The lake was designated as a Wetland of
International Importance under the Ramsar Convention in October 1981. A core area has been
delineated around Nalban Island where fishing and grazing will be banned. Hunting is prohibited
throughout the lake, and night fishing has been banned since 1986. The lake is under the control
of the State Wildlife Department. The number of staff has recently been increased and is headed
by a Divisional Forest Officer.
Conservation measures proposed: An integrated study of the problems facing Chilka Lake is
urgently required. The area is too vast to permit rigorous control over land use, and the great
number of people dependent upon the lake will have to be accommodated in any conservation
strategy for the area. Fishing will be allowed to continue at present levels, except in the Nalban
core area, but the introduction of motorized fishing vessels is to be prohibited throughout the lake.
The Fisheries Department has submitted a series of proposals to regulate the size of fishing nets,
declare parts of the lake fish sanctuaries, and earmark seasons for certain species, but these have
yet to be implemented.
Land use: A great deal of human activity takes place at Chilka. More than 9,000 fishing boats
operate upon the lake, and there are over 15 mechanized ferries transporting people between
various points. A huge number of cattle and water buffalo graze in and around the lake, and the
local villagers gather reeds and grasses for thatching purposes. A small but growing number of
naturalists and other tourists have been attracted to the sanctuary in recent years.

Disturbances and threats: Chilka Lake is seriously threatened by the related phenomena of
increasing salutation, decreasing salinity and rapid expansion of Potamogeton. The channel
linking the lake to the Bay of Bengal is becoming increasingly blocked with sediment deposited
by the ten rivers entering the lake, and this is reducing the ingress of sea water during the dry
season. As a result, the salinity of the lake has decreased, favouring the growth of Potamogeton. A
remote sensing study in 1982 revealed that the growth of this weed had increased tenfold over the
previous decade and had already claimed over 20,000 ha of the lake. In recent years, the area of
the lake has shrunk from 116,500 ha to 91,600 ha, and a further 40,000 ha are now seriously
affected by increased sedimentation and weed growth. The increase in sedimentation has occurred
as a consequence of serious soil erosion in the neighbouring hills. It has been suggested that a 200
km wide plantation belt around the lake might relieve this erosion problem. As a short-term
solution to the salinity problem, the Zoological Society of India has recommended that the
channel linking the lake with the Bay of Bengal be widened.
Although Chilka Lake has been declared a Sanctuary, between 15,000 and 20,000 waterfowl are
killed each year by poachers. With about 100,000 fishermen in 114 villages around the lake
dependent on fish production and 30,000 Bangladeshi refugees adding to the demand,
over-fishing has become a serious problem. Chilka is leased to a cooperative fishing society
which in turn leases the fishing rights to approximately 12,250 registered fishermen. The pressure
to increase this number is significant even though fish catches are now declining. There is a vast
population of domestic stock (cattle and buffalos) which have seriously degraded the lake margins
and some of the islands, contributing greatly to the sedimentation problem. There is constant
pressure to drain parts of the lake for agricultural purposes, and 1,600 ha of the lake have recently
been reclaimed for the cultivation of rice. The lake is threatened by pollution from domestic and
industrial sources, and the Indian Government has planned to establish a Naval Training Centre at
Chilka. Environmental safeguards to minimize disturbance have been suggested by the National
Committee on Environmental Planning and Coordination, Government of India.
Economic and social values: The lake supports a major fishery for fin fish and prawns, with an
estimated 700 tons of fish taken annually. A net revenue of over 70 million rupees is taken by the
Government from 24 revenue villages along the lake shore, the majority of this revenue coming
from prawn catches. The State Government receives an annual income of one million rupees from
the fishing leases. The lake has enormous potential for scientific research, outdoor recreation and
tourism, and the State Government intends to develop the area as a tourist attraction.
Fauna: Chilka Lake supports one of the largest concentrations of migratory waterfowl in India.
As recently as the 1960s, the lake was reputed to be a winter resort for millions of ducks and
sometimes thousands of geese. Populations have declined considerably in the past two decades,
but concentrations are still impressive. No comprehensive counts have been made, but partial
counts in recent winters have indicated that Chilka remains important for a wide variety of
waterfowl, notably the following (maximum counts in brackets):
Tachybaptus ruficollis (450)
Pelecanus philippensis (115)
Phalacrocorax niger (250)
Ardeola grayii (210)
Egretta garzetta (100)
E. intermedia (130)
E. alba (400)
Ardea cinerea (100)
Anastomus oscitans (550)
Threskiornis aethiopicus (80)
Phoenicopterus ruber (2,200)
Phoeniconaias minor (310)

Anser indicus (50)
Tadorna ferruginea (1,000)
Nettapus coromandelianus (3,600)
Anas penelope (4,000)
A. strepera (10,000)
A. crecca (8,000)
A. acuta (6,000)
A. querquedula (11,000)
A. clypeata (28,000)
Netta rufina (300)
Aythya ferina (15,000)
A.fuligula (3,900)
Porphyrio porphyrio (950)
A. Himantopus himantopus (500)
B. Charadrius mongolus (300)
C. Limosa limosa (2,000)
D. Tringa erythropus (800)
E. T. totanus (200)
F. Calidris minuta (2,000)
G. C. ferruginea (2,000)
H. Larus brunnicephalus (160)
I. Chlidonias hybrida (600)
Many other species of shorebirds occur in significant numbers including Rostratula benghalensis,
Glareola lactea, Pluvialis dominica, P. squatarola, Charadrius leschenaultii, C. dubius, C.
alexandrinus, Numenius arquata, Tringa stagnatilis, T. ochropus, T. glareola, Actitis hypoleucos,
Gallinago gallinago, Calidris temminckii, C. subminuta and Philomachus pugnax. The rare
Asiatic Dowitcher Limnodromus semipalmatus is a regular visitor in small numbers (maximum
41), and the Spoon-billed Sandpiper Eurynorhynchus pygmeus has been recorded. Other rare
species which have been observed at the lake include the Goliath Heron Ardea goliath (e.g. one in
January 1987). The breeding birds have not been studied in detail, but are known to include
significant numbers of Himantopus himantopus, Glareola maldivarum, Gelochelidon nilotica and
Sterna albifrons. In all, well over 150 species of birds have been recorded in the Sanctuary
including an impressive variety of raptors. At least 118 species of fishes occur in the lake, along
with many commercially valuable species of prawns, shrimps and crabs. The lake supports a very
rich benthic fauna including sponges (7 species), Polycheata (33), Ologochaeta (1), Hirudinae (6),
Copepoda (58), Cumacea (2), Decapoda (54), Gastropoda (34), Lamellibranchiata (45), Polyzoa
(3), Isopoda (15), Amphipoda (17), Coelenterata (20), Echiuroides (2), Sienophora (1),
Stomatopoda (3), and Nudibranchiata (2). Dugongs Dugong dugon are occasionally reported in
the lake but their status is unknown. Other mammals occurring in the Sanctuary include Antilope
cervicapra, Axis axis, Hyaena hyaena and Canis aureus.
Special floral values: None known.
Research and facilities: The Bombay Natural History Society has made some investigations at
the lake, and conducted bird ringing programmes at Nalban Island in February-March 1981 and
February-April 1984. A total of 4,546 waterfowl of 56 species were ringed during the two
seasons. The State Government has indicated to the Society that it will finance a long term
research station at Chilka under the supervision of the Society.
References: Abdulali & Savage (1970); Ahmed (1987); Anon (1984); Asthana (1979); Banerjee
& Raychoudhery (1971); Directorate of Fisheries (1970); Hussain (1987a & 1987b); Hussain et
al. (1984); IUCN (1984, 1987 & in prep); Karpowicz (1985); Patnaik (1971); Rajan (1971);
Savage & Abdulali (1970).

Criteria for inclusion: lb. le, 2a, 2b, 3a.
Source: S.A. Hussain, K.K. Mohapatra and Craig Robson.
Wetland name: Wetlands in Indravati National Park
Country: India
Coordinates:19°00'-29°30'N, 81°00'-82°00'E;
Location:along the Indravati River from Jagdalpur downstream to the region of Pusnar, Andhra
Pradesh, Madhya Pradesh and Orissa.
Area: Area of wetlands unknown; National Park of 125,837 ha within a Tiger Reserve of 208,400
ha.
Altitude: c.300-600m.
Biogeographical Province: 4.8.4.
Wetland type: 11, 15 & 17.
Description of site: The Indravati National Park consists of a broad stretch of land along the
Indravati River in Andhra Pradesh, Madhya Pradesh and Orissa, which has been reclaimed for
rehabilitation purposes. Wetland habitats include the river itself, spring-fed marshes and
numerous tanks and pools in the clay deposits in low-lying areas.
Climatic conditions: Tropical monsoon climate, with the average annual rainfall increasing from
1,270 mm in the west to 1,520 mm in the east. Temperatures range from 11°C to 40°C.
Principal vegetation: Aquatic plants in and around the tanks include Nelumbo nucifera,
Nymphaea spp, Trapa natans and Utricularia aurea. Isoetes coromandelina also occurs. At
Chapka and Jayathgiri, natural springs support a compact, closed swampy vegetation with
Calamus ratang, Flagellaria indica, Pandanus tectonius, Similax prolifera and tall specimens of
Equisetum debile. Most of the Park consists of tropical mixed deciduous forest interspersed with
grassy glades.
Land tenure: State owned.
Conservation measures taken: The wetlands are protected in the Indravati National Park
(125,837 ha), established in 1978. The Park is incorporated within the Indravati Tiger Reserve
(208,400 ha), established in 1982 under Project Tiger.
Conservation measures proposed: The Management Plan under Project Tiger aims to relocate
villages in central and northern parts of the reserve, develop water supplies, and give effective
protection against fire and poaching.
Land use: The area is managed as a nature reserve.
Disturbances and threats: There are some villages in the central and northern parts of the Tiger
Reserve.
Economic and social values: No information.
Fauna: The National Park and Tiger Reserve support a wide variety of large mammals including
Panthera tigris, P. pardus, Bos gaurus, Cervus unicolor, Axis axis, Sus scrofa, Canis lupus and
Hyaena hyaena. The reserves contain the most extensive potential habitat for wild Water Buffalo
Bubalus bubalis in India, and would be suitable for re-introduction of the Swamp Deer Cervus
duvaucelli. The wetlands are reported to be rich in water birds, but no details are available.
Special floral values: No information.
Research and facilities: Most of the research in the National Park and Tiger Reserve has
focussed on the larger mammals, and little if any work seems to have been carried out on the
wetlands.
References: IUCN (in prep); Jam & Sastry (1983).
Criteria for inclusion: lb. 2a.
Source: See references.

Wetland name: Coringa Wildlife Sanctuary
Country: India
Coordinates: 16°27'-16°59'N, 82°01'-82°22'E;
Location: in the Godavari Delta, 70 km southeast of Rajahmundry, Andhra Pradesh.
Area: 23,570 ha.
Altitude: Sea level.
Biogeographical Province: 4.11.4.
Wetland type: 02, 07 & 08.
Description of site: A complex of mangrove swamps and coastal lagoons in the Coringa Wildlife
Sanctuary, in the northeastern part of the Godavari Delta. Most of the Sanctuary consists of
mangrove swamps, but there are several open shallow lagoons behind the shoreline in the south
and central sections of the delta. The northernmost part of the delta is the northern tip of Godavari
Point, a peninsula 20 km in length which encloses Kakinada Bay (11,000 ha). The southernmost
of the delta's principal channels links up with the Krishna Delta to the south. The total area of
mangroves in the two deltas combined may now be as little as 10,000 ha. During October and
November, fresh water floods large areas of the delta; the seasonal variation in salinity is thus
very high, ranging from 20-30 p.p.t. during the hot, dry season (March-May), to less than 10 p.p.t.
during the rainy season.
Climatic conditions: Tropical monsoon climate.
Principal vegetation: The mangrove forests of the Godavari and Krishna Deltas are unique in
India because of their stands of Sonneratia apetala and assemblage of Avicennia species. Other
mangroves include species of Rhizophora, Aegiceras and Excoecaria. The grass Myriostachia
wightiana is very common in both deltas, but practically unknown elsewhere. Two principal
halophytic communities occur: those growing on the river banks and those growing on the ancient
alluvial soils in the interior of the delta.
Land tenure: State owned (Government of India).
Conservation measures taken: Protected within the Coringa Wildlife Sanctuary (23,570 ha),
established in July 1978. The Sanctuary was created partly for the re-introduction of the Estuarine
Crocodile Crocodylus porosus, using animals reared at Hyderabad from eggs from the Andaman
Islands. Three crocodiles of approximately 1.2m in length were released in 1978. The Sanctuary
is managed by the Divisional Forest Officer, Kakinada. A management plan has been drafted and
is now being implemented.
Land use: Fishing; subsistence agriculture on the landward edge of the Sanctuary.
Disturbances and threats: The principal disturbance in the mangrove forest is small-scale
fishing operations. Expansion of the human population in the agricultural hinterland and
encroachment on the landward edge of the Sanctuary are causing and will cause further problems
for the management of the Sanctuary.
Economic and social values: No information.
Fauna: An important area for a variety of resident and migratory waterfowl. Species known to
occur include Pelecanus philippensis, presumably as a non-breeding visitor, various species of
herons, egrets, storks and ibises, and Phoenicopterus ruber, the latter in large numbers. Mammals
include Lutra sp, Felis viverrina and Canis aureus. Attempts are currently being made to
re-establish the Estuarine Crocodile Crocodylus porosus in the area. Marine turtles occur within
the Sanctuary but details are lacking.
Special floral values: The grass Myriostachia wightiana is virtually unknown outside the
Krishna and Godavari Deltas.
Research and facilities: Preliminary surveys of the fauna and flora have been carried out, and a
management plan has been prepared for the Sanctuary.

References: Groombridge (1982); IUCN (in prep); Kar (1984); Karpowicz (1985); Singh (in
prep).
Criteria for inclusion: lb. 2a, 2c, 3b.
Source: See references.
Wetland name: Kolleru Lake
Country: India
Coordinates: 16°30'-l6°45'N, 81°05'-8l°20'E;
Location: in Krishna and West Godavari Districts, 50 km east of Vijayawada, Andhra Pradesh.
Area: 90,000 ha at maximum flooding.
Altitude: 0-5m.
Biogeographical Province: 4.11.4.
Wetland type: 14.
Description of site: A large, shallow, freshwater lake with associated marshes, situated between
the Krishna and Godavari Rivers about 55 km east of Vijayawada and some 25 km northwest of
the coastline. Geologically, the lake is of recent origin, having been formed by salutation from the
Krishna and Godavari Rivers. The surface area of the lake is entirely dependent on the volume of
monsoon run-off, and is subject to wide fluctuations as water levels rise and fall. At its maximum
depth of 3m during the rainy season, the lake can cover some 90,000 ha; at 2m it covers 67,500
ha, and at lm only 13,500 ha. Over 30 canals and streams enter the lake from the surrounding
intensively cultivated farmland. The major streams are the Budameru, Thammileru and Ramileru,
the remaining water courses being mostly artificial. The lake drains into the Bay of Bengal
through the Upputeru River, which flows for a distance of 42 km. Although essentially a
freshwater lake, Kolleru sometimes receives a small amount of sea-water through the Upputeru
River. The pH varies from 7.2 to 8.2. Surface water temperatures range from 24.2°C in December
to 31.6°C in June. There are only slight vertical variations in temperature (maximum of LOT),
largely because of the abundance of aquatic vegetation. The lake shows rather high values of total
alkalinity, hardness and nitrates as compared with similar water bodies elsewhere in south India.
Climatic conditions: Tropical monsoon climate.
Principal vegetation: The lake supports a great variety of aquatic plants. Almost the entire
surface is covered with emergents and floating aquatics such as Ipomoea aquatica, Ottelia
alismoides, Nymphoides indicum, Limnophila indica, Utricularia spp, Potamogeton crispum,
Nechamandra alternifolia, Chara spp and Nitella spp. The phytoplankton is only poorly
developed, probably because of shading by the abundant growth of macrophytes. Surrounding
areas are under intensive cultivation.
Land tenure: The lake is state owned.
Conservation measures taken: At least part of the lake is included within the Kolleru Sanctuary,
established in September 1976 and managed by the Divisional Forest Officer, Eluru Division.
Land use: Fishing; the lake once supported an inland fishery of major importance, but catches
have declined drastically in recent years. Huge numbers of ducks were once netted and trapped
for sale in local markets, and some illegal duck hunting continues. Large areas of the lake have
been reclaimed for agriculture or converted into aquaculture ponds.
Disturbances and threats: The principal threat is the continued expansion of agricultural
activities in the area. Some 34,000 ha of the lake have been reclaimed for agriculture in recent
years, and this agricultural encroachment continues. A great increase in the volume of agricultural
and industrial effluents entering the lake is causing rapid eutrophication, and pollution with
pesticides is becoming a serious problem. Fishponds are being created in the shallow margins of
the lake, and a large volume of water is being extracted for irrigation purposes. Water inlets to the
lake have been bunded, reducing the inflow in summer when water requirements for agriculture

are high and availability is low. As the lake waters recede, exposed sections are encroached upon
for agriculture, further adding to the silt and pollutant loads. Domestic ducks are bred in huge
numbers around the lake shore, compounding the eutrophication problem. Dissolved oxygen
levels can now fall to as low as 5.6 mg per litre in the western zone. The rapid intensification of
agriculture in the region is also resulting in increased rates of sedimentation, and the lakebed is
now rising at the rate of 2.5 cm per year. Waterfowl are still trapped for sale in the markets of
Bhimavaram and Eluru, even though such hunting is officially prohibited.
Removal of aquatic vegetation, hunting, collection of birds' eggs, over-fishing, pollution with
pesticides and noise, especially that generated by irrigation pumps, are thought to have been
responsible for the disappearance of the large pelican colony in the late 1960s.
Economic and social values: The lake still supports an important fishery, but unless adequate
conservation measures are taken in the near future, this valuable resource is likely to be lost.
Because of uncontrolled fishing, pollution, agricultural encroachment and construction of fish
ponds, the natural fish catch declined from 7,000 tons in 1974 to 2,952 tons in 1985. The most
important species are carp (23.1% of the catches), cat fish (29%), spiny eels, cichlids, eels,
Xenentodon cancila and Glossogobius giurus. The major carp, which used to be in great demand
have become rare and air-breathing fish are the only species now captured for export.
Fauna: The lake supports a rich fish fauna including one endemic subspecies. Sixty-three species
of fishes belonging to 29 families have been recorded in the commercial catches from Kolleru
Lake and the Upputeru River. These include Notopterus notopterus, Chanos chanos, 18 species of
Cyprinidae, Wallago attu, Ompok pabda, 0. bimaculatus, Mystus spp, Clarias batrachus,
Heteropneustes fossilis, Xenentodon cancila, Chanda spp, Nandus nandus, Mugil cephalus,
Glossogobius giuris, Anabas testudineus, A. oligoleps, Co/isa fasciala, Channa sp and
Mastacembelus armatus.
The lake remains a very important wetland for both resident and migratory waterfowl, although
its importance has declined in recent years. Pelecanus philippensis formerly bred in large
numbers but no longer does so. In the early 1960s, the lake hosted the largest pelican colony in
the subcontinent; 1,500 nests were counted in 1960, but by 1968, only 400 pairs were present, and
by 1974, the colony site had been abandoned. Many pelicans along with numerous other water
birds succumbed to pesticide poisoning in the Kolleru area, particularly in the mid 1960s. Species
still reported to occur in significant numbers include various herons and egrets, Anastomus
oscitans and Phoenicopterus ruber. Kolleru Lake was formerly a wintering area for huge numbers
of ducks. The flocks of ducks have been described as suggesting "smoke from a score of express
trains running beserk". Large numbers of birds still occur in winter; in a partial census of the lake
in January 1988, over 17,000 waterfowl were recorded, including 110 herons and egrets of five
species, at least 1,000 Open-billed Storks Anastomus oscitans and:
300 Dendrocygna javanica
10,000 Anas querquedula
5,000 A. clypeata
20 Netta rufina
300 Fulica atra
over 300 shorebirds
Only some 30% of the lake was covered, and evidently many more birds were present in the area
at this time.
Special floral values: None known.
Research and facilities: A considerable amount of research has been conducted on the fishes of
Kolleru Lake, and Seshavatharam and Venu (1982) have carried out a study on the ecology of the
lake.

References: Abdulali & Savage (1970); Daniel (1985); Fernandes (1987); Guttikar (1978); IUCN
(in prep); Karpowicz (1985); Rao (1986b); Seshagiri Rao (1968); Seshavatharam & Venu (1981
& 1982).
Criteria for inclusion: lb, 2a, 2b, 2d, 3a.
Source: B.V. Seshagiri Rao.
Wetland name: The Krishna Mangroves
Country: India
Coordinates: 15°42'-l5°48'N, 80°50'-8l°00'E;
Location: 90 km SSE of Vijayawada and 50 km southwest of Machilipatnam, Andhra Pradesh.
Area: c.20,000 ha.
Altitude: 0-10m.
Biogeographical Province: 4.11.4.
Wetland type: 02, 07 & 08.
Description of site: Extensive mangrove forests with a network of narrow channels, in the delta
of the Krishna River. The Krishna divides into three major channels; much of the western portion
of the delta has been reclaimed for agriculture, and the remaining mangrove forests are
concentrated in the eastern portion. The forests are bordered on their landward side by marshy
land, which is inundated by monsoon run-off in June-October, and dries out completely in
April-June. The rest of the delta consists of agricultural land, saline flats and barren sandy areas.
Some areas have been invaded by mesquite Prosopis juliflora.
Climatic conditions: Tropical monsoon climate with an average annual rainfall of 1,000 mm.
The area is influenced by the northeast monsoon and associated cyclonic storms.
Principal vegetation: Mangrove forest dominated by Avicennia alba, A. marina, A. off icinalis,
Rhizophora mucronata and Excoecaria agallocha, with the grasses Porteresia coarctata,
Myriostachya wightiana, and Sarcolobus carinatus. Agricultural land and Prosopis juliflora in
adjacent areas.
Land tenure: The Reserved Forest is state owned (Andhra Pradesh State Forest Department);
other areas are private farmland and revenue wastelands.
Conservation measures taken: The mangrove forest has been designated as Reserved Forest.
Logging was discontinued in 1976, and none has been carried out since then.
Conservation measures proposed: It has been proposed that the Reserved Forest be upgraded to
a National Park, and that a vigorous programme of scientific research be initiated. Research is
required to prescribe the optimal exploitation of the resources so that a sustained resource base
can be maintained.
Land use: Fishing for fin fish and prawns, grazing by domestic livestock, cutting of mangroves
for firewood and fodder, salt production and navigation. Agriculture and livestock grazing in
adjacent areas.
Possible changes in land use: Potential encroachment for salt production.
Disturbances and threats: The major problem is the dependence of local people on mangroves
for firewood. Expansion of agriculture in the hinterland is leading to increased encroachment on
the landward margin of the forests, and overgrazing by cattle from neighbouring villages is
becoming a problem. The proposed construction of a new road from Nagayalanka town to
Nagayalanka lighthouse would involve the destruction of some of the mangrove forest. Major
irrigation projects currently in progress or planned in the catchment area of the Krishna River in
Maharashtra and Karnataka will alter the water regime and thus interfere with the processes of
sedimentation, primary production and nutrient cycling.
Economic and social values: The mangroves support an important fishery resource and provide a
protective barrier against storm surges. Many of the local people are dependent on the area for

firewood and fodder for their cattle. The mangroves afford some degree of protection against
cyclonic storms.
Fauna: A very important area for both resident and migratory waterfowl, supporting large
concentrations of many species, notably herons and egrets, Mycteria leucocephala and
Phoenicopterus ruber. Approximately 500 P. ruber visit the area each year between June and
December.
The littoral zone adjoining the mangroves harbours the rookeries of three species of marine
turtles: Dermochelys coriacea, Eretmochelys imbricata and Lepidochelys olivacea. These are
thought to be the largest concentrations of marine turtles in India south of the Mahanadi River,
Orissa.
Special floral values: The mangrove association is of a type now rare in India.
Research and facilities: Narendra Prasad (1987) has conducted some research on the mangrove
ecosystem.
References: Blasco (1975); Narendra Prasad (1987).
Criteria for inclusion: lb. 2a, 2c, 3b.
Source: S. Narendra Prasad.
Wetland name: Pakhal Lake
Country: India
Coordinates: 17°57'N, 80°00'E;
Location: in Warangal District, 40 km east of Warangal, Andhra Pradesh.
Area: c.l,500 ha.
Altitude: 85-90m.
Biogeographical Province: 4.11.4.
Wetland type: 14.
Description of site: A small freshwater lake set in rolling hill country with good forest cover. The
lake was created in the 16th century by the construction of an earthen dam, which was renovated
in 1918; it is fed by numerous ephemeral and semi-permanent streams. The lake and its environs
form the core area of the Pakhal Wildlife Sanctuary. Although a relatively small lake (maximum
extent 1,500 ha), Pakhal is of considerable significance as it remains in an undisturbed situation
well within a Sanctuary. Laknavaram Lake (600 ha) lies 20 km to the north, and both lakes lie
some 60 km west of the Godavari River. The entire area was once the hunting preserve of the
Nizam of Hyderabad.
Climatic conditions: Tropical monsoon climate, with an average annual rainfall of 1,225 mm and
a temperature range of 15-45°C.
Principal vegetation: The lake supports a luxuriant growth of aquatic and emergent marsh
vegetation. The extensive grasslands around the lake are composed of Apluda mutica,
Echinochloa colonum, Eragrostis pilosa, E. tenella, Hackelochloa granularis, Heteropogon
contortus and Vetiveria zizanoides. Dominant trees near the lake include Barringtonia acutangula
and Xeromphis uliginosa. The Sanctuary protects a large area of tropical deciduous forest with a
few evergreen species.
Land tenure: The lake and surrounding areas are state owned.
Conservation measures taken: Protected in the Pakhal Wildlife Sanctuary (86,205 ha), established
in 1952.
Land use: Wildlife conservation. There is some livestock grazing and subitence agriculture
within the Sanctuary.
Disturbances and threats: Several villages are situated within the Sanctuary. Grazing by
domestic livestock and collection of firewood are significant problems. Illegal fires are a frequent
disturbance during the dry season.

Economic and social values: No information.
Fauna: The lake is known to support large concentrations of migratory waterfowl during the
winter months, but no details are available. Fish species include Catla catla, Labeo rohita and
Ophicephalus striatus. The forested areas of the Sanctuary support Tiger Panthera tigris, Leopard
P. pardus and Sloth Bear Melursus ursinus together with a variety of ungulates.
Special floral values: The lake vegetation is of considerable interest in that it remains in a
relatively undisturbed condition.
References: IUCN (in prep); Jam & Sastry (1983); Karpowicz (1985).
Criteria for inclusion: lb. 3b.
Source: See references.
Wetland name: Manjira Barrage
Country: India
Coordinates: 17°38'N, 78°05'E;
Location: 50 km northwest of Hyderabad, Andhra Pradesh.
Area: 2,000 ha.
Altitude: c.450m.
Biogeographical Province: 4.11.4.
Wetland type: 17.
Description of site: A water storage reservoir formed by a barrage on the Manjira River. The lake
has a varied shoreline with agricultural land (chiefly rice paddies and maize fields) on two sides.
There are filter beds behind the earthen bund at the eastern end of the lake. Two small islands and
extensive marshy fringes together with the diverse aquatic vegetation in the lake provide
considerable ecological diversity. The maximum depth at the barrage is 16m, the average depth
7.5-l0.5m. Parts of the lake dry out during the dry season. The pH value is 8.5 and the alkalinity
184 mg per litre. Together with Osman Sagar, Himayat Sagar and Nizam Sagar, Manjira Barrage
forms part of a complex of numerous small lakes west and northwest of Hyderabad.
Climatic conditions: Rather dry tropical monsoon climate, with temperatures ranging from 10°C
to 41°C.
Principal vegetation: Extensive marshy fringes and abundant aquatic vegetation with species
typical of the region. The islands were originally wooded, but these have recently been cleared.
Surrounding areas are mainly agricultural land with scattered Acacia spp.
Land tenure: State owned.
Conservation measures taken: The reservoir is protected as a Crocodilian Sanctuary for the
Marsh Crocodile Crocodylus palustris. A restocking programme was initiated in 1978, and by
January 1987, 15 young crocodiles had been released.
Land use: The reservoir provides drinking water for the city of Hyderabad.
Disturbances and threats: There is relatively little human activity in the area but some illegal
hunting has been reported. The felling of trees on the islands has reduced the availability of
roosting and nesting sites for large water birds.
Economic and social values: The reservoir provides an important water supply for the
surrounding areas.
Fauna: The lake supports a rich avifauna typical of the undisturbed wetlands in this region, and is
an important wintering area for migratory waterfowl. Approximately 1,650 waterfowl of 46
species were present in January 1987, rather fewer birds than usual. They included 100 herons
and egrets of seven species and:
24 Pseudibis papillosa
53 Anser indicus
450 Tadorna ferruginea

60 Nettapus coromandelianus
510 ducks of 12 other species
50 Porphyrio porphyrio
220 Fulica atra
and small numbers of 12 species of shorebirds.
The Marsh Crocodile Crocodylus palustris occurs at the reservoir, and is the subject of a
restocking programme.
Special floral values: None known.
Research and facilities: Waterfowl censuses were carried out in January 1987. References: van
der Yen (1987).
Criteria for inclusion: 2a, 3b.
Source: Siraj A. Taher and Kaushal Gangakhedkar.
Wetland name: Pocharam Reservoir
Country: India
Coordinates: 18°08'N, 77°57'E;
Location: on the Manjira River, 85 km northwest of Hyderabad, Andhra Pradesh.
Area: 20,000 ha.
Altitude: 450m.
Biogeographical Province: 4.11.4.
Wetland type: 17.
Description of site: A large water storage reservoir on the Manjira River, about 70 km
downstream from Manjira Barrage. The reservoir is situated in undulating hills with dry
deciduous forest and scrub jungle. The lake varies in extent from 15,000 to 20,000 ha depending
upon the season and fluctuations in rainfall. It reaches a maximum depth of about 6-7m, and is
alkaline with a pH of 7.5-8.0.
Climatic conditions: Rather dry tropical monsoon climate, with temperatures ranging from
10-41°C.
Principal vegetation: No information is available on the aquatic vegetation. The lake is
surrounded by cultivation with scrub jungle at 50-200m from the shoreline.
Land tenure: The reservoir is state owned.
Conservation measures taken: Part of the reservoir is included in the Pocharam Sanctuary
(12,964 ha), established in 1952 and managed by the Divisional Forest Officer, Madak.
Land use: Water supply for irrigation and domestic use. Forestry exploitation and agriculture in
surrounding areas.
Disturbances and threats: Forestry activities in the watershed.
Economic and social values: The reservoir provides an important water supply for the
surrounding areas.
Fauna: The lake is known to support a wide variety of both resident and migratory waterfowl, but
little information is available. Over 10,000 waterfowl of at least 53 species were present in
January 1987, including:
90 herons and egrets of 7 species
50 Anastomus oscitans
100 Platalea leucorodia
620 Anser indicus
560 Tadorna ferruginea
630 Nettapus coromandelianus
800 Aiias penelope
300 A. strepera

960 A. crecca
1,200 A. poecilorhyncha
1,400 A. acuta
700 A. querquedula
760 A. clypeata
180 Netta rufina
400 Aythya ferina
50 A. nyroca
840 A. fuligula
50 Grus grus
100 Anthropoides virgo
9 Rhynchops albicollis
Large numbers of shorebirds of at least 14 species were also present, but no count was possible.
Special floral values: None known.
Research and facilities: A mid-winter waterfowl census was carried out in January 1987.
Criteria for inclusion: 3b.
Source: Rajeev Mathew.
Wetland name: Jayakwadi Reservoir
Country: India
Coordinates: 19°30'N, 75°20'E;
Location: in Aurangabad District, 180 km northeast of Pune, Maharashtra.
Area: 40,000 ha at maximum extent.
Altitude: 465m.
Biogeographical Province: 4.14.4.
Wetland type: 17.
Description of site: A large water storage reservoir, some 56 km long and up to 27 km wide,
formed behind the Jayakwadi Dam on the uppermost reaches of the Godavari River. The
shoreline supports little emergent vegetation. Seven seasonal streams and two perennial or near
perennial streams feed the lake. In years of normal monsoon rains, the reservoir fills up in
September and October to a maximum depth of 32m. A pH value of 8.0 has been recorded. The
surroundings are generally rather arid, with irrigated areas of cotton, pulses and other crops.
Climatic conditions: Semi-arid tropical monsoon climate, with an average annual rainfall of 359
mm, a maximum temperature of 44°C and a minimum temperature of 10°C.
Principal vegetation: The aquatic vegetation includes species of Chara, Spirogyra, Hydrilla,
Potamogeton and Vallisneria. Argemone mesicana occurs in surrounding areas.
Land tenure: The reservoir is state owned (Government of Maharashtra); surrounding areas are
privately owned.
Conservation measures taken: The reservoir was gazetted as a Bird Sanctuary in November
1986. Hunting, including both trapping and shooting, is prohibited.
Conservation measures proposed: There are plans to plant trees around the edge of the lake.
Land use: Fishing and water supply for irrigation and domestic use; agriculture and plantation
forestry in surrounding areas.
Disturbances and threats: The trapping and shooting of birds continue to a limited extent,
despite the ban on hunting.
Economic and social values: The waters of the lake supply neighbouring agricultural land and
urban areas.

Fauna: In years of adequate rainfall, the reservoir is an important wintering area for migratory
waterfowl. In January 1987, following several years of low rainfall, relatively few birds were
present, but these included:
106 Tachybaptus ruficollis
220 Phalacrocorax niger
17 Anastomus oscitans
11 Ciconia episcopus
38 Threskiornis melanocephalus
690 Phoenicopterus ruber
33 Tadorna ferruginea
80 Nettapus coromandelianus
810 Anas penelope
200 Aythya ferina
50 A. nyroca
1,650 A. fuligula
3,750 Fulica atra
385 Glareola lactea
90 Gelochelidon nilotica
The reservoir is a very important roosting site for Demoiselle Cranes Anthropoides virgo; some
3,085 were present in January 1987. The lake is reported to be rich in fishes, freshwater molluscs
and crustaceans.
Special floral values: None known.
Research and facilities: Some waterfowl censuses have been carried out.
Criteria for inclusion: 3b.
Source: Arun Karadkhedkar.
Wetland name: Nandur Madhameshwar
Country: India
Coordinates: 20°0l'N, 74°07'E;
Location: in the headwaters of the Godavari River, 35 km east of Nasik, Nasik District,
Maharashtra.
Area: 10,012 ha.
Altitude: 640m.
Biogeographical Province: 4.8.4.
Wetland type: 17.
Description of site: A large water storage reservoir created by the construction of a dam at the
confluence of the Godavari and Kadva Rivers in 1907. The reservoir fills with monsoon run-off
during July-September and may overflow in years of good rainfall. Water is released from the
reservoir at fixed intervals from October to April. Vast amounts of silt have been deposited over
the last 80 years; consequently much of the lake is now marshland or very shallow water. There
are three large islands covered with reed-beds and sedge marshes. As the dry season progresses
the Godavari River becomes the main watercourse once again. An ancient temple
(Madhameshwar) is situated on the banks of the Godavari River below the dam. The presence of
about 23 small lakes within a radius of 25 km of the reservoir adds to the overall importance of
the region.
Climatic conditions: Semi-arid tropical monsoon climate with an average annual rainfall of 500
mm. Summer temperatures range from 25°C to 43°C, winter temperatures from 4°C to 26°C.
Principal vegetation: Almeida (1983) lists 463 species of plants for Nandur Madhameshwar,
including over 80 species of aquatic plants. The latter include Ipomoea fistulosa, I. aquatica,

Hygrophila auriculata, Phyla nodiflora, Polygonum glabrum, P. plebeium, Rumex dent atus,
Hydrilla verticillata, Vallisneria spiralis, Ottelia alismoides, Zeuzine strateomatica, Eichhornia
crassipes, Cryptocorine spiralis, Typha angustata, Spirodela polyrrhiza, Potamogeton perfoliata,
P. pectinata, P. crispus, Cyperus spp, Echinochloa colonum, Paspalidium flavidum, P.
geniculatum, Marsilea minuta and Azolla pinnata. The surrounding areas are intensively
cultivated for sugar cane, wheat, jawar and vineyards, and the landscape is almost devoid of trees.
Land tenure: Some 1,842.5 ha are state owned and at least 615 ha are privately owned.
Surrounding areas are owned by the Government and leased to private farmers on an annual basis.
Conservation measures taken: A non-hunting area of 2,380.6 ha was established in September
1983. The entire reservoir (10,012 ha) was declared a Bird Sanctuary in February 1986.
Conservation measures proposed: Proposals for the development and management of the Bird
Sanctuary include the eradication of Eichhornia crassipes and Parthenium, demarcation of the
boundaries, construction of observation towers and footpaths, creation of a fish pond, construction
of a museum, information centre and accommodation facilities, and purchase of boats to enable
visitors to approach the birds. An immediate requirement is the planting of Acacia, Ficus and
Neem trees on the islands and bunds to provide nesting and roosting sites for large water birds.
Land use: The reservoir supplies water to the local villages for irrigation and domestic use. Cattle
are grazed along the edge of the reed-beds, and reeds are harvested each year. There is a little
fishing in the open waters. Surroundings areas are used for agriculture.
Possible changes in land use: There are plans to replace the old dam with a new one and dredge
out parts of the lake to restore its original capacity. The fishery could be expanded, particularly if
dredging is carried out.
Disturbances and threats: The main disturbance to the ecosystem at present is the large-scale
removal of aquatic vegetation for fodder and fuel. Fishing is sometimes excessive, and grazing by
domestic livestock may cause disturbance to waterfowl populations. A sugar refinery near the
reservoir is a possible source of pollution. The replacement of the old dam with a new dam and
extensive dredging could have catastrophic effects on the aquatic vegetation and wildlife of the
reservoir.
Economic and social values: The reservoir supports a great diversity of wildlife, and has
considerable potential for tourism; indeed, the area has been called the "Bharatpur of
Maharashtra". Under appropriate management, the area could become a major centre for
nature-oriented tourism.
Fauna: Over twenty species of fishes have been recorded in the reservoir, including Ompok
bimaculatus, Rasbora daniconius, Puntius ticto, P. sarena, P. fraseri, P. amphibius, Gawa
mullya, Labeo calbasu, L. boggut, Chela clupeoides, Mystus cavasius, Barilius bendelisis,
Cirrhina reha, Aspidoparis morar, Danio malabaricus, Mastacembelus armatus, Channa ranga
and Parasilorhynchus prateri. At least 235 species of birds are known to occur, of which 85% are
migratory. The reservoir is particularly important as a staging and wintering area for migratory
waterfowl. Up to 15,000 waterfowl have been recorded in winter, and even more are reported to
be present during the migration seasons. A waterfowl census in January 1987 recorded almost
12,000 waterfowl including:
750 Phalacrocorax niger
25 Nycticorax nycticorax
290 Ardeola grayii
210 Bubulcus ibis
200 Egretta garzetta
60 E. alba
100 Anastomus oscitans
40 Ciconia ciconia
40 Threskiornis melanocephalus

110 Pseudibis papillosa
115 Plegadis falcinellus
80 Platalea leucorodia
60 Tadorna ferruginea
some 2,500 other ducks
700 Anthropoides virgo
2,000 Fulica atra
600 Himantopus himantopus
800 Glareola lactea
700 Limosa limosa
300 Tringa totanus
300 T. nebularia
1,200 other Tringa spp
500 Calidris minuta
Mammals known to occur in the area include the Fishing Cat Felis viverrina.
Special floral values: None known.
Research and facilities: Survey teams from WWF India and the Bombay Natural History Society
carried out avifaunal surveys from 1982 to 1984. The Nasik Bird Protection Society has continued
these studies since then. The flora has been investigated by M.R. Almeida of the Bombay Natural
History Society.
References: Abdulali & Savage (1970); Almeida (1983); Daniel (1985); Mohan (1984); Rane
(1983).
Criteria for inclusion: 3a.
Source: D.J. Ugaonker and Vinay Thakar.
Wetland name: Pune-Sholapur Reservoirs
Country: India
Coordinates: 17°30'-18°30'N, 74°00'-76°00'E;
Location: on the upper tributaries of the Krishna and Bhima Rivers, between Pune and Sholapur,
Maharashtra.
Area: Many small reservoirs each of 50-5,000 ha in extent.
Altitude: 600m in the west, 440m in the southeast.
Biogeographical Province: 4.14.4.
Wetland type: 17.
Description of site: A number of small water storage reservoirs constructed on the headwaters of
the Krishna and Bhima Rivers in Maharashtra. Compared with the ancient percolation tanks of the
Deccan plateau generally, these reservoirs are of relatively recent origin and some are little more
than 100 years old. About twenty tanks exceed 100 ha in area. They fill during the monsoon but
become progressively drier and more brackish as the dry season advances. Most flood to a
maximum depth of 3-6m in September and October; some dry out completely by January or
February while others retain up to lm. of water until April or May. Canal systems and overflow
channels have created seepage lagoons, and areas of marshland exist where water logging occurs.
Some of the more important reservoirs are as follows:
1. Hipparga Tank, near Sholapur; a small tank which floods to a maximum depth of 4m in
September and October, and has a pH value of 8.0.
2. Mayani Tank, near Satara; a small tank which floods to a maximum depth of 3m in September
and October, and dries out completely by January or February.

3. Varvand Tank, 60 km east of Pune; a large tank with a maximum depth of 3m and pH value
of 7.0; extensive grassy flats are exposed at low water levels.
4. Shirsuphal (Victoria) Tanks, 70 km east of Pune; two large tanks with rocky shorelines and an
adjacent small Typha marsh fed by seepage from the tanks.
5. Patas Tank, 40 km east of Pune; a small tank of about 50 ha with abundant submerged
vegetation and surrounded by grassy flats and mudflats.
6. Matoba Tank, northwest of Pandharpur; a large tank, which floods to a maximum depth of 6m
in June-September.
7. Pashan Tank, near Pune; a small tank with a maximum depth of 3m; the tank fills up in July
and is usually dry by May.
Climatic conditions: Semi-arid tropical monsoon climate with an annual rainfall of 300-400 mm,
the great majority of which falls in August and September. The maximum temperature in summer
is 41°C and the minimum in winter 10°C.
Principal vegetation: The lakes support a rich growth of Vallisneria sp, Hydrilla sp,
Potamogeton sp and a variety of algae. Emergent and peripheral vegetation includes Scirpus sp,
Typha sp and Cyperus sp. The adjacent landscape is dominated by a xerophytic vegetation with
species of Zizyphus, Capparis, Prosopis and Acacia and Cassia auriculata. Many crops are
grown in the valleys including cotton.
Land tenure: The wetlands are state owned; surrounding areas are mostly privately owned.
Conservation measures taken: Shooting has been prohibited at all of the reservoirs, but no other
conservation measures have as yet been taken.
Conservation measures proposed: There are plans to make the largest reservoir into a Bird
Sanctuary.
Land use: The reservoirs supply water for irrigation and domestic use. Fishing takes place at
some of the lakes. Surrounding areas are used for grazing and agriculture.
Disturbances and threats: There is sporadic illegal shooting and trapping. Sugar refineries are
being constructed in surrounding areas and some pollution may enter the water systems from
these.
Economic and social values: Obviously important in a semi-arid environment as a source of
water for irrigation and domestic and industrial use. Some of the reservoirs support small
fisheries.
Fauna: The region as a whole is of considerable importance for migratory waterfowl, particularly
in winter. The reservoirs support large populations of cormorants, herons, egrets, storks, ibises,
flamingos, ducks, cranes and rails. Significant numbers of Anser indicus winter at Hipparga Tank
in some years, and there are particularly large roosting concentrations of Ant hropoides virgo at
several tanks (e.g. 10,000 at Shirsuphal Lake in January 1986). Phoenicopterus ruber also
sometimes occurs in very large numbers. Mayani Tank is important for wintering ducks of the
genus Aythya. A wide variety of shorebirds occur on passage and in winter, especially
Himantopus himantopus, Charadrius dubius, C. alexandrinus, Limosa limosa, species of Tringa,
Actitis hypoleucos, Gallinago gallinago, Calidris minuta and C. temminckii. Sterna aurantia
breeds at several of the lakes.
In January 1987, waterfowl counts at seven localities (Pashan, Hipparga, Mayani, Yarvand and
Matoba Tanks and riverine marshes at Kavdi and Mula Mutha) recorded over 13,300 waterfowl
of 58 species. These included:
140 Tachybaptus ruficollis

140 Phalacrocorax niger
300 herons and egrets of 7 species
37 Mycteria leucocephala
85 Anastomus oscitans
24 Ciconia episcopus
45 Threskiornis melanocephalus
70 Plegadis falcinellus
150 Platalea leucorodia
250 Phoenicopterus ruber
315 Tadorna ferruginea
420 Anas penelope
360 A. crecca
400 A. poecilorhyncha
2,300 A. acuta
415 A. querquedula
310 A. clypeata
1,760 Aythya ferina
31 Sarkidiornis melanotos
780 Anthropoides virgo
115 Porphyrio porphyrio
2,700 Fulica atra
130 Hydrophasianus chirurgus
740 Himantopus himantopus
230 Glareola lactea
800 other shorebirds of 18 species
Special floral values: None known.
Research and facilities: Limnological studies and waterfowl counts have been undertaken by the
Ecological Society of Pune, and the population of Phoenicopterus ruber has been investigated by
WWF India.
References: van der Yen (1987).
Criteria for inclusion: 1b, 2b, 3a.
Source: Prakash Gole.
Wetland name: Mandovi Estuary
Country: India
Coordinates: l5°30'N, 73°50'E;
Location: on the north shore of Dona Paula Bay, Goa.
Area: 1,000-2,000 ha.
Altitude: Sea level.
Biogeographical Province: 4.1.1.
Wetland type: 02, 06 & 19.
Description of site: A large estuarine complex in Dona Paula Bay on the west coast of peninsular
India, with extensive intertidal mudflats and adjacent rice paddies.
Climatic conditions: Humid tropical monsoon climate.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Land use: Fishing.

Disturbances and threats: Contamination from industrial processes upstream is increasingly
threatening the estuary.
Economic and social values: The region's large inshore fishery is partially dependent upon
Mandovi Estuary as a spawning and nursery ground for many commercially important fishes.
Fauna: The estuary is an important spawning ground for various crustaceans and molluscs,
together with many species of fishes. The site is also an important staging and wintering area for
migratory ducks and shorebirds. Anas acuta occurs in particularly large numbers, e.g. over 30,000
were present in January 1987. The ducks roost on the estuary during the day and feed in
surrounding rice paddies at night. Other waterfowl present in January 1987 included:
100 Egretta gularis
100 E. garzetta
25 E. alba
150 Tringa tetanus
30 T. nebularia
50 Actitis hypoleucos
Special floral values: No information.
Research and facilities: A mid-winter waterfowl census was carried out in January 1987.
References: van der Yen (1987).
Criteria for inclusion: 1b, 2c, 3a.
Source: See references.
Wetland name: Estuaries of the Karnataka Coast
Country: India
Coordinates: 13°37'N, 74°41'E to 14°51'N, 74°10'E;
Location: on the coast of Karnataka State from Coondapur and Gangolli in the south to Karwar
in the north.
Area: c.20,000 ha.
Altitude: Sea level.
Biogeographical Province: 4.1.1.
Wetland type: 02, 05, 06, 07 and 10.
Description of site: A series of small estuarine systems along 150 km of the Karnataka coast,
from Karwar Bay in the north to Gangolli in the south. Fast-flowing rivers descending from the
Western Ghats to the Arabian Sea slow down as they reach the coast and spread out into wide
estuaries, lagoons and backwaters with extensive mudflats and many small patches of mangrove
forest. The mouths of most of these estuaries and creeks are narrow and permanently open to the
sea. In some cases, the width of the mouth has been reduced by sand accretion. Many fish and
prawn farms are located in the vicinity of the mangrove areas. The five main estuarine systems
are as follows:
1. The combined estuaries of the Kollur, Chakra Nadi and Haladi Rivers at Gangolli: 13°37'N,
74°41'E.
2. The combined estuaries of the Sharavati and Dhareshvar Rivers: 14°16'N, 74°27'E.
3. The estuary of the Agnashina River: l4°30'N, 74°23'E.
4. The estuary of the Gangavali River: 14°36'N, 74°20'E.
5.The estuary of the Kalinadi River in Karwar Bay: 14°51'N, 74°l0'E.
Mangrove forest is particularly well developed in the Kalinadi, Gangivali and Agnashini
estuaries, and at the confluence of the Chakra Nadi, Kollur and Haladi Rivers near Gangolli.

Much of the intervening coastline is sandy beach backed by coastal dunes, but there are some
short stretches of rocky shore.
Climatic conditions: Humid tropical monsoon climate, with an average annual rainfall of 2,500
mm. Most of the rainfall occurs during the Southwest Monsoon, between June and August.
Principal vegetation: Estuarine mangrove forest with 14 species of mangroves belonging to
seven families. Two main zones are recognized: a moderately saline zone near the coast with
sandy clay substrate, dominated by Avicennia officinalis, A. marina, Kandelia candel, Rhizophora
mucronata and Sonneratia alba, and a mesohaline zone further upstream, dominated by
Aegiceras corniculatum, Excoecaria agallocha, K. candel and Sonneratia caseolaris. Other
common mangrove species include Acanthus ilicifolius, Clerodendrum inerme and Rhizophora
conjugata. The backwaters support a variety of algae including Enteromorpha intestinalis,
Chaetomorpha lineum, Monostroma sp, Porphyra vietnamensis and Gracilaria verrucosa. The
coastal sand dune vegetation is dominated by Ipomoea pescaprae, Asparagus dumosus, Spinifex
littoreus, Cyperus aristatus, Sporobolus tremulus, Leucas aspera and Casuarina equisetifolia on
the foreshore, and Vitex negundo, Pandanus sp, Duranta repens, Anacardium occidentale and
Cocos nucifera on the backshore.
Land tenure: No information.
Conservation measures taken: No legal habitat protection. Rhizophora seedlings have been
planted to protect bunds from erosion at Gokarn, Kumta, Coondapur and Malpe, and at
Coondapur, R. mucronata is being planted by the local people on a very large scale.
Conservation measures proposed: Untawale and Wafar (1985) have recommended that an
extensive programme of afforestation with mangrove seedlings be initiated in all the estuaries.
Land use: The mangroves are used for timber, firewood, charcoal production, and the paper and
pulp industries. Tannin is extracted from the bark of Bruguiera, Rhizophora and Sonneratia
species. Fishing and aquaculture take place in all the estuaries.
Disturbances and threats: Mangroves are being cut indiscriminately for timber and fuel, and are
being reclaimed for agriculture (mainly cultivation of rice and coconuts) and industrial
development. Pollution has become a problem in recent years. In many places, the mangrove
swamps are considered as dumping grounds for garbage, domestic sewage and industrial waste.
The general productivity of the mangroves has declined, and as a consequence, the fish yields
have fallen. Extraction of sand from beaches by private operators, even in prohibited areas, and
indiscriminate cutting of the coastal vegetation are resulting in serious coastal erosion.
Economic and social values: The estuarine systems support fisheries of great regional
importance, and the mangrove forests provide a wide range of useful forest products. These
resources are, however, in imminent danger of being destroyed. The process of destruction can be
reversed only with an extensive programme of afforestation with appropriate mangrove seedlings.
Protection of the mangrove forest will not only lead to enhanced food production, but would also
create shelter belts to reduce the impact of cyclonic storms and would help to stabilize the shore.
Fauna: The estuaries sustain rich populations of fishes, crustaceans and molluscs. Species of
commercial importance include fishes of the genera Chanos, Mugil, Anus, Gerrus, Polynemus,
Peniophthalmus, Caranx, Epinephalus and Therapon, shrimps of the genera Penaeus,
Macrobrachium, Metapenaeus and Alphaeus, crabs of the genera Uca, Neptunus and Thalassira,
and a variety of clams and oysters.
The estuaries are known to be of considerable importance for herons and egrets, shorebirds, gulls
and terns, particularly during the migration seasons and in winter, but few data are available. Over
1,930 waterfowl were observed at Gangolli in January 1987 including 270 herons and egrets of
six species, 340 Glareola lactea, 240 other shorebirds (mainly Pluvialis squatarola, Charadrius
mongolus, Numenius arquata and Xenus cinereus) and 1,080 Larus brunnicephalus.
Special floral values: The estuaries contain some of the finest stands of mangrove forest
remaining on the west coast of India south of Gujarat.

Research and facilities: Untawale and Wafar of the National Institute of Oceanography in Dona
Paula, Goa, have investigated the ecology and vegetation of the estuarine systems and adjacent
coasts.
References: Untawale & Wafar (1985).
Criteria for inclusion: lb, le, 2b, 2c, 3b.
Source: A.G. Untawale.
Wetland name: Karnataka Tanks
Country: India
Coordinates: 12°30'-15°00'N, 75°00'-78°00'E;
Location: on the rolling plains of Karnataka from the eastern slope of the Central Sahyadri east
across the Deccan to the region of Anantapur and Bangalore.
Area: Numerous tanks varying in size from 2 ha to 1,000 ha or more.
Altitude: 300-750m.
Biogeographical Province: 4.14.4.
Wetland type: 17.
Description of site: Numerous small water storage reservoirs (tanks) on the rolling plains of the
Deccan Plateau in central and eastern Karnataka State. The dry thorn bush savanna of the Deccan
is dependent upon scant and unpredictable rainfall. The valley soils are rich and fertile, and have
been cultivated for many centuries. As much monsoon rainfall as possible is collected in
thousands of tanks; most are rather small (less than eight hectares), but at least 1,325 exceed 50 ha
in size, and a few exceed 500 ha. Many of the tanks are of great antiquity. Water levels are
entirely dependent upon the extent of the monsoon rains. The tanks begin to fill with the onset of
the monsoon, usually in May, and reach their maximum extent in October; in dry years most of
the tanks are completely dry by April. Some of these tanks are rapidly silting up.
Two of the best known tanks are Heggeri and Naregal near Haven in Dharwad District. Heggeri
Tank is a semi-permanent tank of 88 ha, with a maximum depth of 4m, a pH value of 6.9-70, and
a rich growth of aquatic vegetation. The tank was constructed in 1134 and is traditionally a place
of pilgrimage, large numbers of people coming to bathe in the lake on the 14th January Festival.
The tank is fed by two major streams, and is contained by a masonry bund along its eastern
perimeter. It is used for irrigation purposes from May to February. Naregal Tank is a
semi-permanent tank of 122 ha with a maximum depth of 3m and extensive submerged and
floating aquatic vegetation. Other important tanks include Jakkur, Lalbagh, Dodda Gubbi and
Yelahanga Tanks near Bangalore, Tailur Tank southwest of Bangalore, Kandur Tank near
Badami, Masoor Tank near Hirekerur, Hidkal Dam near Gokak, Gangibhavi Tank and
Renukasagar Irrigation Dam near Saundatti, Dhupdal Tank near Belgaum, Bachanaki, Nyasargi,
Sanavalli and Chigalli Tanks near Mundgod, Devikop Tank near Kalghatgi, and Mavinkop Tank
along the Halyal Road. Many other tanks, particularly in northern Karnataka around Kalghatgi,
Hanagal, Hirekerur, Shiggaon, Haven and Mundgod, are known to be of some importance for
waterfowl, and merit further investigation.
Climatic conditions: Tropical monsoon climate. Temperatures range from a maximum of about
44°C in May to a minimum of 12°C in December.
Principal vegetation: The dominant aquatic plants at most tanks are Ipomoea reptans, Chara sp,
Hydrilla verticillata, Vallisneria spiralis, Nelumbo nucifera and Potamogeton sp. There are small
areas of Typha, Juncus and Scirpus at some of the tanks, the amount of emergent vegetation
depending upon annual variations in rainfall as well as anthropogenic factors, such as the amount
of grazing by domestic buffalo. Surrounding areas are mainly agricultural land with scattered
Acacia nilotica, Adhatoda vasica and Azadirachta indica trees.
Land tenure: Most of the tanks are state owned (Government of Karnataka).

Conservation measures taken: Most of the tanks are nominally protected; some, such as
Gangibhavi and Renukasagar, are fully protected, as much by local sentiment as by legislation.
Conservation measures proposed: Proposals have been made to develop some of the tanks
specifically for their wildlife interest; others might be stocked with fish.
Land use: The tanks supply water for irrigation and domestic purposes. Local people water their
cattle, graze their buffalo, bathe and wash clothes at the tanks. Some provide a small harvest of
fish to meet local demand, e.g. Gangibhavi, Naregal and Heggeri, and many are popular for
outdoor recreation.
Disturbances and threats: Illegal hunting occurs at some of the tanks, but generally on a rather
small scale. Fishing activities cause some disturbance, e.g. at Naregal and Heggeri.
Economic and social values: Many of the tanks are places of pilgrimage, picnicing and other
general outdoor recreation. Some have potential for fisheries development; fish-stocking has
already taken place at several tanks and has been advocated at many others.
Fauna: Individually, few of the Karnataka tanks could be considered of international importance
but taken together they are of outstanding importance for a wide variety of resident and migratory
waterfowl. Common and widespread residents include Tachybaptus ruficollis, Phalacrocorax
carbo, P. fuscicollis, P. niger, Anhinga melanogaster, eight species of herons and egrets,
Mycteria leucocephala, Anastomus oscitans, Ciconia episcopus, Threskiornis melanocephalus,
Pseudibis papillosa, Platalea leucorodia, Dendrocygna javanica, Nettapus corornandelianus,
Aiias poecilorhyncha, Gallinula chloropus, Porphyrio porphyrio, Fulica atra, Hvdrophasianus
chirurgus, Metopidius indicus, Esacus recurvirostris and Sterna aurantia. In addition, the tanks
support significant populations of several less common species such as Pelecanus philippensis,
Ephippiorhynchus asiaticus, Leptoptilos javanicus and Grus antigone. Peiccanus philippensis
was found nesting in a colony of Mycteria leucocephala at Kokrebellur near Tailur Tank in 1976.
Common passage migrants and winter visitors include Ciconia ciconia, Phoenicopterus ruber,
Anser indicus, Tadorna ferruginea, several Anas species, Aythya ferina, Anthropoides virgo,
many species of shorebirds, Larus brunnicephalus, Chlidonias hybrida and Gelochelidon nilotica.
Wintering birds of prey include Pandion haliaetus, Circus aeruginosus and C. melanoleucos.
In January 1987, waterfowl counts were carried out at Heggeri, Naregal, Tailur, Dodda Gubbi,
Lalbagh, Yelahanka and Jakkur Tanks. Heggeri, Naregal and Tailur held large concentrations of
waterfowl, and accounted for about 85% of the total birds observed. Over 10,300 waterfowl of 47
species were recorded including 450 herons and egrets of seven species, 2,600 ducks of nine
species (mainly Anas penelope, A. acuta and A. querquedula), 5,000 Anthropoides virgo (at
Heggeri and Naregal) and:
15 Ciconia episcopus
45 Pseudibis papillosa
190 Anser indicus
90 Porphyrio porphyrio
850 Fulica atra
190 Himantopus himantopus
340 Glareola lactea
240 Limosa limosa
and 520 shorebirds of 12 other species.
There are reported to be large numbers of frogs at some of the tanks.
Special floral values: None known.
Research and facilities: Waterfowl counts were conducted at seven tanks in January 1987.
References: Neginhal (1985); van der Yen (1987).
Criteria for inclusion: 1b, 2a, 2b, 3a.
Source: LC. Uttangi.

Wetland name: Ranganthittoo Wildlife Sanctuary
Country: India
Coordinates: 12°25'N, 76°45'E;
Location: 15 km northeast of Mysore, Karnataka.
Area: 67 ha.
Altitude: 700m.
Biogeographical Province: 4.14.4.
Wetland type: 1 1 & 12.
Description of site: A stretch of the River Kaveri (Cauvery) flowing through Ranganthittoo
Sanctuary. The river flows relatively swiftly through an area of rocky terrain; there are many
rocky as well as sandy islands, more or less neglected by the local human population. The larger
islands are wooded and these, together with the wooded riverbanks, support a large breeding
colony of water birds.
Climatic conditions: Tropical monsoon climate. The area receives some benefit from both the
Southwest and Northeast Monsoons.
Principal vegetation: The smaller islands have a fringe of Pandanus palms; the larger islands
and the river banks support a variety of shrubs and trees.
Land tenure: State owned (Government of India).
Conservation measures taken: Protected as the Ranganthittoo Wildlife Sanctuary (67 ha),
established in January 1975 and administered by the Conservator of Forests, Mysore. Visitors are
not permitted to land on the islands.
Land use: Nature-oriented outdoor recreation. The Sanctuary is an important regional tourist
centre with several hundred people visiting it each day during the breeding season.
Disturbances and threats: A serious threat to the Sanctuary is posed by the sudden release of
water from the Krishnaraja Sagar Dam upstream on the Kaveri River. On several occasions, many
nests have been inundated by a sudden rise in the water level. The large numbers of tourists who
visit the colony cause some disturbance, particularly at certain points. Over zealous photographers
have caused most problems in the past. An extension of the visitor facilities at the Sanctuary
could pose a threat to some of the breeding species. Monkeys are stated to be a problem from time
to time.
Economic and social values: A very popular area for bird-watching and other nature-oriented
recreation; over 100,000 visitors have been recorded in one year. The nutrient rich water flowing
from the Sanctuary into surrounding agricultural land is highly valued by the local community
who also consider that the birds keep their fields free from pests, including snakes. The local
people do not, therefore, disturb the birds; rather they consider them a benefit to the area.
Fauna: The Sanctuary is especially famous for its breeding colony of thousands of pairs of water
birds, including Phalacrocorax carbo, P. fuscicollis, P. niger, Anhinga melanogaster, Nycticorax
nycticorax, Ardeola grayii, Bubulcus ibis, Egretta garzetta, E. intermedia, E. alba, Ardea
purpurea, Anastonius oscitans, Threskiornis melanocephalus and Platalea leucorodia. The large
number of A. oscilans is particularly noteworthy. The majority of birds begin breeding in June.
There is also a large colony of fruit bats in the Sanctuary, and the Marsh Crocodile Crocodylus
palustris is present in good numbers.
Special floral values: None known.
Research and facilities: The nesting birds have been studied by a group from the Indian Institute
of Science, Bangalore, under the supervision of Dr. Madhav Gadgil. Special attention is now
being given to ascertaining pesticide levels in the eggs of several species. Many tourist facilities
are available in the Sanctuary.
References: Gantzer & Gantzer (1983); IUCN (in prep); Karpowicz (1985); Neginhal (1985).
Criteria for inclusion: 1b, 2a, 2b, 2c, 3a.

Source: Madhav Gadgil.
Wetland name: Bhavanisagar Reservoir
Country: India
Coordinates: 11°28'N, 77°06'E;
Location: 50 km NNE of Coimbatore, Periyar District, Tamil Nadu. Area: 3,695 ha.
Altitude: 260m.
Biogeographical Province: 4.14.4.
Wetland type: 17.
Description of site: A large water storage reservoir of relatively recent construction, fed by the
Bhavani and Moyar Rivers flowing out of the Niligri Hills. The lake is eutrophic, with a
maximum depth of 40m and an average depth of 11.4m.
Climatic conditions: Tropical monsoon climate.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: Some protection is afforded to the fauna of the lake. Fishing is
prohibited for a distance of five miles (eight kilometers) below the dam, and the mesh size of nets
is regulated.
Land use: Water supply for irrigation, fishing and fish culture.
Disturbances and threats: None known.
Economic and social values: The reservoir supports a small fishery, and is an important source
of water for irrigation.
Fauna: An important wintering area for migratory ducks, notably Pintail Anas acuta. The
reservoir also supports small numbers of Pelecanus philippensis and a wide variety of herons,
egrets, storks, ibises, shorebirds and terns. About 4,000 waterfowl were recorded during a census
in January 1987, including:
4 Pelecanus philippensis
160 herons and egrets of six species
65 Mycteria leucocephala
113 Anastomus oscitans
10 Ciconia episcopus
110 Anas poecilorhyncha
3,400 A. acuta
40 Sterna melanogaster
Special floral values: No information.
Research and facilities: Extensive limnological studies have been made, and some research has
been carried out on the ecology and population dynamics of the carp Cyprinus sp.
References: Luther & Rzoska (1971).
Criteria for inclusion: lb, 3b.
Source: S. Mohamed Ali.
Wetland name: Neelapattu Tank
Country: India
Coordinates: 13°50'N, 79°59'E;
Location: 68 km south of Nellore, Andhra Pradesh.
Area: Tank of 160 ha in a Sanctuary of 450 ha.
Altitude: 30m.
Biogeographical Province: 4.12.4.

Wetland type: 17.
Description of site: A small tank of some 160 ha at maximum flooding, studded with
Barringtonia acutangula trees. The tank dries out completely during the dry season. The
remainder of the Sanctuary is comprised of scrub forest.
Climatic conditions: Tropical monsoon climate.
Principal vegetation: The tank supports a dense growth of floating aquatics and a reed
Psendoraphis aspera, and has large numbers of Barringtonia acutangula growing in it.
Land tenure: State owned.
Conservation measures taken: The tank is protected in the Neelapattu Bird Sanctuary (450 ha),
established in 1976 by the State Government of Andhra Pradesh.
Land use: Some fishing.
Disturbances and threats: None known.
Economic and social values: The breeding colonies of water birds are a popular attraction for
visitors at weekends, some people coming from far afield to observe the nesting birds.
Fauna: The site was created to protect a large breeding colony of Spot-billed Pelicans Pelecanus
philippensis. No figures are, however, available on the number of birds present. Other breeding
species include Anastomus oscitans and Threskiornis melanocephalus.
Special floral values: The Barringtonia trees are of some interest.
References: Karpowicz (1985); Singh (in prep).
Criteria for inclusion: 2a, 3b.
Source: M. Krishnan.
Wetland name: Pulicat Lake
Country: India
Coordinates: l3°25'-13°55'N, 80°03'-80°19'E;
Location: 45 km north of Madras, Tamil Nadu and Andhra Pradesh.
Area: c.72,000 ha including c.20,000 ha of swamps to the north of the lake. 46,100 ha of the lake
are in Andhra Pradesh, the remaining 6,000 ha are in Tamil Nadu.
Altitude: 0-10m.
Biogeographical Province: 4.12.4.
Wetland type: 08.
Description of site: A vast brackish to saline lagoon with associated marshes and an extensive
fresh to brackish swamp to the north. Pulicat is the second largest salt-water lagoon in India;
approximately 84% of the lagoon lies in the state of Andhra Pradesh and the rest in Tamil Nadu.
It is fed by two rivers, which enter from the northwest, the Kalangi being the more significant.
The eastern boundary of the lagoon is formed by the spindle-shaped Sriharikotta Island, which
separates the lagoon from the Bay of Bengal. A navigation channel, the Buckingham Canal, runs
through the lagoon on the western side of this island. The lagoon is shallow with large areas of
mudflats and sand flats. There are two connections with the sea; in general, sea water enters the
lagoon through the channel at the north end of Sriharikotta Island, and flows back into the Bay of
Bengal through the channel at the south end. The salinity is greatly affected by the monsoon rains;
even light rainfall causes a perceptible reduction in salinity which in turn affects the composition
of the plankton. There are two large islands, Irrukam and Venadu, and several smaller islands in
the northern part of the lagoon.
Climatic conditions: Tropical monsoon climate with an average annual rainfall of about 1,000
mm.
Principal vegetation: The lagoon supports a rich growth of algae, particularly filamentous algae.
Some 59 species have been recorded including eight Cyanophyceae, seven Chlorophyceae, two
Rhodophyceae and 42 Bacillarieae. Sriharikotta Island has some very significant patches of

residual dry evergreen forest and large areas of littoral scrub. There are small patches of woodland
around fishing villages on the edge of the lagoon. Large areas of the surrounding plains have been
invaded by Prosopis juliflora.
Land tenure: The sanctuaries are state owned; the ownership of other areas is not known.
Conservation measures taken: Some 17,250 ha of the Andhra Pradesh portion of the lagoon lies
within the A.P. Pulicat Lake Sanctuary (58,000 ha), established in September 1976 and managed
by the Divisional Forest Officer, Nellore. The entire portion within Tamil Nadu (6,000 ha) was
declared a Sanctuary in October 1980.
Conservation measures proposed: A Wildlife Action Plan has been drawn up by the Expert
Group on the Pulicat Lake Sanctuary. This recommends the following: (a) the setting up of a
hydro biological research station; (b) establishment of a visitor centre; (c) provision of
shallow-bottomed boats to enable sanctuary staff to patrol the lagoon; (d) preparation of a
management plan and conservation strategy for the entire area.
Land use: Fishing for finfish and prawns; there are many small fishing villages on the shores of
the lagoon and on the large islands in the Andhra Pradesh section. The Buckingham Canal is a
navigation route for cargo and passenger vessels. There is a SHAR Space Research Centre on
Sriharikotta Island.
Possible changes in land use: Industrial interests have expressed a desire to develop refinery
complexes alongside the lagoon.
Disturbances and threats: The principal disturbances are caused by fishing activities and the
fishing villages and fish factories along the edge of the lagoon. The proposed construction of salt
pans within the Tamil Nadu Pulicat Lake Sanctuary, and industrial development on the shores of
the lagoon could pose serious threats in the future. The Andhra Pradesh Government is planning
to release some 4,780 ha of the A.P. Pulicat Lake Sanctuary for the setting up of a marine
chemicals and salt manufacturing industry.
Economic and social values: The lagoon supports an important fishery, especially for prawns.
These and other fishing operations are concentrated in the northern and northeastern sectors of the
lagoon, in Andhra Pradesh.
Fauna: An extremely important area for a wide variety of resident and migratory waterfowl,
notably pelicans, herons and egrets, storks, flamingos, ducks, shorebirds, gulls and terns. Pulicat
is the third most important wetland for migratory shorebirds on the eastern seaboard of India, and
is especially important during the spring and autumn migration seasons. The lagoon supports
significant populations of Tachybaptus ruficollis, Pelecanus philippensis, Phalacrocorax
fuscicollis, P. niger, seven species of herons and egrets, Mycteria leucocephala, Anastomus
oscitans, Threskiornis melanocephalus, Platalea leucorodia, Dendrocygna javanica and Anas
poecilorhyncha. The P. philippensis and M. leucocephala visit the lagoon in large numbers from
breeding colonies at neighbouring sites. Common passage migrants and winter visitors include
Phoenicopterus ruber (up to 3,000), Anser indicus, Tadorna ferruginea, Anas penelope, A.
strepera, A. crecca, A. acuta, A. querquedula, A. clypeata, Aythya ferina, about 20 species of
shorebirds, Larus brunnicephalus, L. ridibundus, Chlidonias hybrida, Gelochelidon nilotica and
Hydroprogne caspia. The largest concentrations of Greater Flamingos P. ruber occur in the A.P.
part of the sanctuary, around the islands of Venadu and Irukkam. Esacus recurvirostris and
Burhinus oedicnemus are common residents of the scrub-fringed shores. The area is rich in birds
of prey; Haliaeetus leucogaster breeds, and Pandion haliaetus, Circus spp and Falco peregrinus
occur in winter.
The lagoon supports a rich invertebrate fauna including many annelids, coelenterates, molluscs,
crustaceans and echinoderms. At least 65 species of fishes have been recorded along with a
variety of amphibians and reptiles (mainly water snakes).
Special floral values: The remnant of tropical dry evergreen forest interspersed with littoral
vegetation on Sriharikotta Island is of considerable botanical interest.

Research and facilities: The Bombay Natural History Society carried out an ornithological
survey in November-December 1983, and the Zoological Survey of India has compiled species
lists for many groups of flora and fauna. This work has been based at the Madras Marine
Biological Station.
References: Abdulali & Savage (1970); Expert Group Committee (1984); Fernandes (1987);
Hussain (1987a); IUCN (in prep); Karpowicz (1985); Krishnan (1984); Neelakantan (1980).
Criteria for inclusion: lb, 2a, 2c, 3a.
Source: M. Krishnan.
Wetland name: Vedanthangal and Karikili Tanks
Country: India
Coordinates: l2°32'N, 79°52'E;
Location: 70 km SSW of Madras, Chingleput District, Tamil Nadu.
Area: Vedanthangal Tank 30 ha; Karikili Tank 50 ha.
Altitude: 25m.
Biogeographical Province: 4.12.4.
Wetland type: 17.
Description of site: Two small tanks (old water storage reservoirs which supply irrigation water
to villages) in the Chingleput plains, especially important as breeding sites for large water birds.
There are several much larger tanks, e.g. the 350 ha Madurantakam Tank, on the surrounding
plains, but these are generally less important for wildlife. Vedanthangal Tank is linked to
Madurantakam Tank by a channel and receives some water from this tank, but Karikili is wholly
rain-fed. Vedanthangal has been developed and managed for wildlife; a number of elevated mud
islands have been created and planted with trees to provide ideal nesting sites for herons, egrets
and other colonial nesting birds. By contrast, Karikili Tank is undeveloped and remains in much
the same condition as Vedanthangal was during the 1950s. It is situated about eight km from
Vedanthangal, and is in fact two small tanks with a combined area of about 50 ha. Both tanks fill
during the Northeast Monsoon in October-November. The immediate vicinity of the tanks
consists of barren flats, paddy fields and scrub. During the rainy season, shallow pools form in
many places and provide additional foraging areas for the water birds.
Climatic conditions: Tropical monsoon climate with an average annual rainfall of about 1,000
mm, the majority of which falls during the Northeast Monsoon (October-November).
Principal vegetation: Common herbaceous plants in the marshy areas include Chryzophora
rotatleri. Cleome chelidonii, Coldenia procumbens, Echinochloa colonum, Eclipta alba,
Eupizorbia serpens, Glirius oppositifolius, Heliotropium indicum, Marsilea minuta, Panicum
repens, Phyla nodiflora, Aeschynomene aspera, Lemna perpusilla, Limnophyton obtusifolium,
Nechamandra alternifolia and Ottelia alismoides. The principal vegetation along the bunds
consists of trees such as Barringionia acutangula, Acacia nilotica, Alangium salvifolium, Albizzia
lebbek, Antidesrn ghaesembilla, Borassus flabellifer, Cassia fistula, Derris indica, Polyalthia
suherosa and Streblus asper, together with a dense growth of Calamus rotang, Derris scandens
and Solanum trilobatum. In the late 1970s, the islands in Vedanthangal were replanted to
replenish the dead and dying Barringtonia acutangula trees, which are favoured by the nesting
birds.
Land tenure: State owned (Tamil Nadu Forestry Department).
Conservation measures taken: Vedanthangal Tank is protected in the Vedanthangal Bird
Sanctuary (30 ha), established by the Government of Madras in 1925. It is one of the oldest
sanctuaries in India, and has been reorganized several times. For many centuries, public sentiment
has protected the colony of water birds nesting in the Barringtonia trees in the tank. In the late
18th Century, British soldiers regularly held shoots at the tank. However in 1790, after repeated

attempts, the local villagers finally obtained a "cowl" (document of rights) from the first Collector
of the East India Company for Chingleput in order to prevent this hunting of birds. The sanctuary
continues to be managed for its water birds, but irrigation requirements have priority over all
other interests. Karikili Tank has no legal protection, but its breeding colony of water birds has
been protected for many years not only by local sentiment but also by the State Forest
Department.
Conservation measures proposed: Krishnan has recommended that Karikili Tank be given
formal recognition as a sanctuary, and that the natural character of the tank be preserved. Some
planting of Barringtonia trees is required to replace natural die-off. A variety of proposals have
been made for further management at Vedanthangal Sanctuary, including the protection of an
adequate area of thorn scrub in the vicinity of the nesting colony to provide a ready supply of
nesting material for the birds, and the implementation of stricter controls on the large numbers of
visitors.
Land use: Water supply for irrigation, bird-watching and other nature-oriented outdoor
recreation.
Disturbances and threats: At Vedanthangal, there is some disturbance caused by the thousands
of visitors who come during the nesting season to observe the breeding birds. Recent viewing
developments have not been managed as well as they might.
Economic and social values: An important source of interest and recreation for people from
Madras and beyond; thousands of people visit Vedanthangal Tank each year to observe the
breeding birds.
Fauna: Both tanks are very important breeding areas for colonial nesting water birds, and support
unusually large numbers of Phalacrocorax spp and Ardea cinerea. An estimated 30,000 birds are
present at Vedanthangal Tank at the beginning of the breeding season. The main species at both
tanks are Phalacrocorax fuscicollis, P. niger, Anhinga melanogaster, Nycticorax nycticorax,
Bubulcus ibis, Egretta garzetta, E. intermedia, Ardea cinerea, Anastomus oscitans, Threskiornis
melanocephalus, Platalea leucorodia and, later in the season, Ardeola grayti. A few pairs of
Egretta alba breed at both sites, and Phalacrocorax carbo breeds at Vedanthangal. Small
numbers of Pelecanus philippensis visit both tanks, and a few pairs may still breed. Other
breeding waterbirds include Tachybaptus ruficollis and Gallinula chioropus. The tanks are also
important as roosting sites for many of the breeding birds, especially P. niger, outside the
breeding season. Large numbers of migratory waterfowl occur on passage and in winter,
particularly Anas acuta, A. querquedula, A. clypeata, Himantopus himantopus, other shorebirds
and Chlidonias hybrida, but no recent survey of their numbers appears to have been made.
Special floral values: The old Rarringlonia aculanRula and Alangium salvifolium trees are of
considerable interest.
Research and facilities: There is a forest resthouse at Vedanthangal, which can accommodate
some visitors. A road has recently been built onto the main bund where there are extensive
facilities for picnicing.
References: Abdulali & Savage (1970); IUCN (in prep); Karpowicz (1985); Savage & Abdulali
(1970).
Criteria for inclusion: 1b, 2c, 3a.
Source: M. Krishnan.
Wetland name: Kaliveli (Kazhiveli) Tank and Yedayanthittu Estuary
Country: India
Coordinates: 12°05'-12°15'N, 79°47'-79°59'E;
Location: 110 km 55W of Madras in South Arcot District, Tamil Nadu.
Area: Kaliveli Tank 7,500 ha; Yedayanthittu Estuary 5,660 ha.

Altitude: 0-1m.
Biogeographical Province: 4.12.4.
Wetland type: 02, 06, 08, 09, 18 & 19.
Description of site: Kaliveli Tank is a semi-permanent, fresh to brackish lagoon which empties
into the sea through a narrow channel connecting the tank with the Yadayanthittu Estuary to the
northeast. The water level in the tank fluctuates according to precipitation; the tank reaches its
maximum extent at the end of the Northeast Monsoon, and in years of low rainfall, dries out
completely for a few months during the hot season. At such times, the encroachment of rice
paddies reduces the size of the tank by as much as one third. The average depth of water at the
end of the monsoon is about one meter, and the maximum after heavy rainfall, about two metres.
By the end of the monsoon, the lagoon is normally full of fresh water, which enters as run-off
from neighbouring farmland. Subsequently, as the inflow of fresh water diminishes, there is some
inflow of sea-water from the estuary, and the lagoon becomes brackish, particularly at its northern
end. The lagoon is occasionally flooded by sea-water during cyclonic disturbances.
Yedayanthittu Estuary lies about three km to the northeast of the tank. The estuary has large areas
of intertidal mudflats, but only tiny relicts of the once extensive mangrove forests now remain.
There are some 500 ha of saltpans alongside the estuary immediately to the north of the
Marakkanam road bridge across the channel from Kaliveli Tank. Until as recently as about 25
years ago, the entire region was heavily forested, but almost all of the forest has been cleared, and
the tank and estuary are now surrounded by cultivation and scrubby thorn woodland. There are
some low sand dunes by the channel linking the tank to the estuary. The Kaliveli watershed
extends from Auroville Plateau south for about 30 km and has an area of approximately 25,000
ha.
Climatic conditions: Tropical monsoon climate with an average annual rainfall of 1,200 mm.
Mean temperatures range from 28°C in winter to 39°C in summer.
Principal vegetation: A wide variety of sedges and grasses interspersed with barren sandy areas
and muddy margins. As the lake fills with fresh water in November, numerous aquatic plants
germinate. Amongst the many species of algae in the brackish areas, Enteromorpha intestinalis is
particularly common. There are extensive reed and sedge beds in the less saline areas. The
abundance of halophytic plants is greatest in the northeast, near the estuary. A few straggly
mangrove bushes are all that remain of what must once have been a large mangrove forest. The
wetlands are situated in a region of agricultural land and arid thorn scrub.
Land tenure: The tank and estuary are state owned; adjacent land is partly private and partly
owned by the State. There are some areas of legalized encroachment around the lagoon.
Conservation measures taken: No habitat protection. Hunting has been prohibited, but the laws
are not strictly enforced.
Conservation measures proposed: A number of individuals and organizations have
recommended that the area be made into a Bird Sanctuary, and reafforestation with mangrove
species has been considered. The School of Ecology at the University of Pondicherry has
requested the District Collector for permission to use the tank exclusively for research
purposes. The wetlands and the entire watershed have been recommended for designation as a
Biosphere Reserve under the Unesco Man and the Biosphere Programme. Davis (1985) has made
a number of recommendations including the following: (a) the development of an educational
programme to demonstrate to the local people that management of Kaliveli Tank will be in their
long-term best interest; (b) the completion of a detailed study on the vegetation structure and
dynamics of the tank; (c) the planting of trees to provide nesting habitat for water birds; (d) the
development of a tourist industry focusing on a bird sanctuary. Davis also suggested that the
Kaliveli Watershed would be an excellent site for a model study of integrated watershed
development.

Land use: Fishing and the harvesting of prawns for local consumption, particularly during the
rainy season and usually for a short period only; also salt production and the excavation of silt.
Grasses and reeds are collected during the dry season and domestic livestock graze in the
marshes. The principal activities in surrounding areas are agriculture, livestock grazing and
collection of firewood. Twenty-two villages claim territory within the tank. Land use in the
watershed includes reforestation projects and agriculture.
Disturbances and threats: The area of water is shrinking following a series of drier than average
years. Overgrazing, intensification of agriculture and the increased use of pesticides in the vicinity
of the lagoon are rapidly becoming serious threats. Although bird shooting is prohibited, some
poaching takes place. The number of birds killed is fairly low, but the disturbance caused by the
hunters is significant, and all large species of water birds, including pelicans, storks and
flamingos, are shot. A caustic soda plant releases effluent into a tributary stream and this might
soon affect the entire area. The industrialization of a nearby enclave of Pondicherry State is likely
to threaten the site even further, and plans have already been made to build a university very close
to the lagoon. There are also plans for the development of a sugar refinery within the watershed.
A new airport, originally planned for construction close to the tank, has been relocated and no
longer poses a direct threat to the wetlands.
Economic and social values: Potentially a valuable area for conservation education and
nature-oriented outdoor recreation. The Kaliveli Tank and Yedayanthittu Estuary together form
one of the last high-quality lagoon and estuarine systems on the east coast of India. The region
presents a very appealing site for economic development, with ready access to ample water, road
transportation, labour markets and the resources of the city of Pondicherry. If the tank and estuary
are viewed as the valuable resource that they are, it should be possible for development to occur
without causing the destruction of the wetlands.
Fauna: An extremely important staging and wintering area for a wide variety of migratory
waterfowl. Some 78 species of waterfowl have been recorded in the area (Perennou, 1987),
including 13 species of Anatidae and 30 species of shorebirds. The area regularly holds over
30,000 ducks in winter, and 20,000-40,000 shorebirds and 20,000-50,000 terns during the
migration seasons. In March and April, as the water level recedes, the lagoon attracts
concentrations of hundreds to thousands of pelicans, herons, egrets, storks and ibises. Pelecanus
philippensis is a regular visitor in flocks of 30-200 individuals, and Phoenicopterus ruber
sometimes occurs in very large numbers. The first flocks of P. ruber usually arrive in late
November or early December, and numbers build up to a peak of 6,000-7,000 in March and April,
shortly before departure to the breeding grounds.
Peak counts during the winter of 1986/87 included:
200 Pelecanus philippensis
50 Nycticorax nycticorax
1,400 Egretta spp
330 Ardea cinerea
250 Mycteria leucocephala
160 Anastomus oscitans
340 Ciconia ciconia
230 Threskiornis melanocephalus
80 Plegadis falcinellus
150 Platalea leucorodia
880 Phoenicopterus ruber
30,000 dabbling ducks (Anas spp)
110 Netta rufina
1,500 Himantopus himantopus

and 40,000 other shorebirds, and 30 Tadorna ferruginea (an uncommon species this far south in
India). Large numbers of birds were again present in the winter of 1987/88, including up to 1,000
Anastomus oscitans, 35,000 dabbling ducks, 3,500 Netta rufina (an exceptionally large
concentration of this species in India) and 20,000 shorebirds. The most abundant ducks are Anas
querquedula, A. penelope, A. acuta and A. clypeata, but A. crecca, A. poecilorhi'ncha and
Nettapus coromandelianus are also common. There is a major roost of terns in the estuary; in
March 1984, this held about 10,000 Chlidonias hybrida, 400 Gelochelidon nilotica and 30
Hydroprogne caspia, while in the winter of 1987/88, over 50,000 birds were present.
A shorebird census in March 1984 produced a total of 8,000 birds of at least 25 species, mainly:
Charadrius alexandrinus (120)
C. mongolus (280)
Tringa stagnad/is (200)
T. g1arto1a (100)
Calidris minuta (4,000-5,000)
C. ferruginea (350)
Philomachus pugnax (800)
Other birds present at this time included 11 Phoeniconaias minor and 180 Larus ichthyaetus. The
area is rich in birds of prey; the White-bellied Sea-Eagle Haliaeetus leucogasier breeds, and
Pandion haliaetus, Circus aeruginosus, C. macrourus, C. pygargus and Falco peregrinus occur in
winter. Three Greater Spotted Eagles Aquila clanga, now a rare bird in southern India, were
present during the winter of 1986/87.
Mammals known to occur in the area include the Jackal Canis aureus.
Special floral values: None known.
Research and facilities: A number of individuals have studied the site, chiefly from an
ornithological point of view, and several waterfowl censuses have been carried out in recent
years. Unesco Consultant Dr C.B. Davis carried out a study of the tank and its watershed in
December 1984, and made recommendations on the management of the tank and general
development in the region. Studies are currently being conducted by Centre Field, Auroville, and
the French Institute at Pondicherry, with assistance from the Bombay Natural History Society.
References: Davis (1985); Karpowicz (1985); Perennou (1987 & in press); Pieter (1986).
Criteria for inclusion: lb. 2a, 2b, 3a.
Source: M. Krishnan, C. Perennou, Pieter, Craig Robson and Richard Grimmett.
Wetland name: Ousteri Tank
Country: India
Coordinates: 11°57'N, 79°45'E;
Location: 10 km west of Pondicherry, partly in Tamil Nadu and partly in Pondicherry Union
Territory.
Area: 800 ha.
Altitude: c.10m.
Biogeographical Province: 4.14.4.
Wetland type: 17.
Description of site: A water storage reservoir on the coastal plain of Tamil Nadu north of the
Kaveri River, about 16 km south-southwest of the much larger Kaliveli Tank (site 85). The tank is
bunded along its western shore; it is fed by local run-off and an intermittent river, and has an
average depth of one meter when fully flooded. It dries out completely during the dry season.
Climatic conditions: Tropical monsoon climate with an average annual rainfall of 1,200 mm.
Mean temperatures range from 28°C in winter to 39°C in summer.
PrncipaI vegetation: No information.

Land tenure: No information.
Conservation measures taken: No habitat protection. Hunting is prohibited by the Tamil Nadu
Forest Department.
Conservation measures proposed: C. Perennou has recommended that the tank be declared a
Bird Sanctuary and developed for bird-watching. Ousteri could then become the first area in
Ponoicherry Union Territory dedicated to wildlife protection.
Land use: Fishing, grazing of domestic livestock, and harvesting of grasses and reeds for
thatching.
Possible changes in land use: It has been suggested that Ousteri Tank be developed as a holiday
resort with hotels and sporting facilities to cater to the inhabitants of Pondicherry.
Disturbances and threats: Excessive grazing of aquatic vegetation and some illegal hunting of
waterfowl.
Economic and social values: No information.
Fauna: An important wintering area for migratory waterfowl, much more suitable for diving
ducks than the nearby Kaliveli Tank. Peak counts in the winters of 1986/87 and 1987/88 included
13,500 dabbling ducks (mainly Anas querquedula, A. penelope, A. acuta and 4. clypeata) and:
100 Phalacrocorax spp
930 Egretta spp
110 Ardea cinerea
150 Anastomus oscitans
320 Ciconia ciconia
160 Threskiornis melanocephalus
74 Plegadis falcinellus
600 Aythya ferina
800 A. fuligula
100 Fulica atra
250 Himantopus himantopus
1,000 other shorebirds
Ousteri Tank benefits from its proximity to Kaliveli Tank, and when the latter dries out, some
species such as egrets, storks and ibises, move to Ousteri.
Special floral values: None known.
Research and facilities: C. Perennou conducted research on the aquatic avifauna of Ousteri Tank
and the nearby Kaliveli Tank in 1986-88.
References: Perennou (1987 & in press).
Criteria for inclusion: 1b, 3a.
Source: C. Perennou and Pieter.
Wetland name: Pichavaram Mangroves
Country: India
Coordinates: 11°25'N, 74°47'E;
Location: at the mouths of the Vellar, Coleroon and Uppanar Rivers in South Arcot District, near
Chidambaram, 190 km south of Madras, Tamil Nadu.
Area: 11,000 ha; Forest Reserve 1,416 ha.
Altitude: Sea level.
Biogeographical Province: 4.12.4.
Wetland type: 02, 03, 06, 07 & 08.
Description of site: A coastal lagoon with extensive mangrove swamps, now the sole remaining
large area of mangroves in Tamil Nadu. The mangrove forest consists of 5 1 islands and islets
separated by a complex network of creeks and channels. A long sand bar separates the whole area

from the open sea. The main tidal channel lies almost in the middle of the sand bar. The sand bar
is advancing westwards into the lagoon at the southern (basal) end. The Coleroon River emptying
into the south end of the lagoon provides the bulk of the inflow of fresh water and sediments. The
lagoon has a rather sandy substrate; the water depth varies from 0.5 to 1.5m, and the pH from 7.5
to 8.5. Over most of the area, the salinity ranges from 25 to 40 p.p.t. but in the back mangals it
may reach 60 p.p.t.
Climatic conditions: Tropical monsoon climate. The region is subject to the Northeast Monsoon,
with most of the rain falling between October and December.
Principal vegetation: Extensive mangrove forest, in which three zones have been identified: (a) a
narrow belt of Rhizophora mangroves on clayey soils in the most frequently inundated areas; (b) a
wide belt of Avicennia mangroves on terrain submerged mostly during equinoctial tides; (c) a
back mangal on generally very saline, sandy terrain, reached only by exceptionally high tides. The
Rhizophora belt is well developed along the channels, with trees 7-8m in height. Rhizophora
apiculata is the most common species, but R. mucronata is also abundant, and Bruguiera
cylindrica and Ceriops decandra are widespread. A hybrid form, Rhizophora lamarckii, has
recently been reported. There are also a few scattered Sonneratia apetala up to 15m tall and 50
cm in girth. Other species in the Rhizophora belt include Lumnitzera racenzosa, Aegiceras
corniculatum, the climbing shrubs Dalbergia spinosa, Derris trifoliata, and Dendrophthoe
falcata, a common parasite on Rhizophora. The Avicennia belt is dominated by Avicennia marina
3-6m in height, with an understorey of Suaeda maritma and stunted Excoecaria agallocha. Forest
management in some sections, particularly Mutupet Chatram, has resulted in pure stands of A.
marina. In the back mangals, the vegetation is composed mostly of herbs and hemixylous species
such as Suaeda maritima, S. monoica, Sesuvium portulacastrum. Heliotropium curassavicum,
Salicornia brachiata and Aeluropus lagopoides. These all have high tolerance to salt, and grow
on firm muddy soils irregularly immersed in seawater.
Land tenure: State owned.
Conservation measures taken: Part of the mangrove forest is included within a Forest Reserve
of 1,416 ha, declared by the State Government. A limited amount of fishing is permitted, but
shooting is prohibited. The Tamil Nadu Forest Department has begun a crocodile rehabilitation
project at Pichavaram, and by 1984, had released 12 crocodiles provided by the Orissa State
Forest Department.
Conservation measures proposed: in his National Wildlife Action Plan Survey, M. Krishnan
made extensive proposals for the conservation of the area. He suggested that the development of
tourism would be a sensible alternative to uncontrolled exploitation, and could benefit the local
inhabitants. The establishment of a good interpretation centre would be an essential first step.
Land use: Forest exploitation and fishing for finfish, prawns and crabs. The more robust
mangrove species have been selectively felled. There are several human settlements inside the
mangrove forest, and villagers from outside enter the forest to collect wood. The human
population density has been calculated at 12 persons per hectare. Surrounding areas are mainly
under cultivation for rice and pulses.
Disturbances and threats: The principal threats to the area are reclamation for agriculture,
uncontrolled grazing by domestic livestock, and over-exploitation of the forest resources. A part
of the area has already been reclaimed for agriculture. The existing level of exploitation far
exceeds sustainable levels, and the habitat is rapidly being degraded by the removal of all
Sonneratia apetala and Xylocarpus granatum. The collection of firewood has reduced large areas
to pure coppice of Avicennia marina. The back mangals are heavily grazed by domestic livestock,
the fishery resources are being over-exploited, and there is heavy hunting pressure on marine
turtles. Pollution from domestic sewage and agricultural run-off has also been reported. There is a
considerable amount of general disturbance throughout the area, partly caused by tourism.

Economic and social values: The mangroves are an important breeding and nursery area for
many fishes and crustaceans of economic importance, and act as a barrier to coastal erosion. The
area has considerable potential for wildlife tourism; if this could be shown to provide an
alternative source of income for the local people, further destruction of the natural resources
might be averted.
Fauna: An important area for a wide variety of resident and migratory waterfowl and other birds.
The mangrove forest holds a large roost of herons and egrets, especially Nycticorax nycticorax. In
all, over 200 species of birds have been recorded. Some 5,200 waterfowl of 58 species were
recorded during a waterfowl census in January 1987. These included:
1,500 Nycticorax nycticorax
135 Egretta garzetta
65 E. intermedia
30 Anastomus oscitans
19 Ciconia ciconia
650 Himantopus himantopus
and 680 ducks (mainly Anas strepera, A. crecca, A. acuta and A. clypeata), 1,200 shorebirds of 24
other species (mainly Pluvialis dominica, Charadrius alexandrinus, C. mongolus, Tringa totanus
and Calidris minuta), and 720 gulls and terns of seven species.
Mammals known to occur in the area include the Jackal Canis aureus and Common Otter Lutra
lutra. Marine turtles appear to be rare, possibly because of excessive exploitation. The Estuarine
Crocodile Crocodylus porosus formerly occurred in the mangroves, but became extinct some
years ago, and is now the subject of a re-introduction programme.
The area supports a rich zooplanktonic fauna along with about 30 species of molluscs, 20 species
of prawns, 20 species of crabs and 195 species of fishes. Crustaceans of commercial importance
include Macrobrachium malcolmsonii, Penaeus indicus, P. monodon and Scylla serrata.
Important fishes include Mugil cephalus, Latus calearifer and Liza sp.
Special floral values: The Pitchavaram mangrove forest is one of the richest and most interesting
mangrove forests in India. Some 86 species of macrophytes belonging to 41 families have been
recorded, and about 100 species have been identified in the phytoplankton. Several mangrove
associates which are rare elsewhere in Tamil Nadu are common here.
Research and facilities: Research on the mangrove ecosystem has been carried out by biologists
from the Marine Biological Centre at Parangipettai, 10 km from Pitchavaram, and from
Annamalai University. A 10 hectare plot has been handed over to a local tourism initiative of the
Tamil Nadu Tourism Development Corporation. A tourist centre has been created, with a lodge, a
canteen and accommodation for a small numbers of visitors; when further facilities are required,
they will be located on the mainland.
References: Blasco (1973 & 1975); Fernandes (1987); Jeyaseelan & Krishnamurthy (1980);
Kannan & Krishnamurthy (1978); Kar (1984); Krishnamurthy (1983); Krishnamurthy &
Jeyaseelan (1983); Krishnamurthy et al. (1974); Mani et al. (1986); Subbaraju & Krishnamurthy
(1972); Untawale (1985).
Criteria for inclusion: lb. 2b, 2c, 3 b.
Source: M. Krishnan and K. Sampath.
Wetland name: Southern Tamil Nadu Tanks
Country: India
Coordinates: 8°05'N, 77°30'E to 10°50'N, 78°30'-79°50'E;
Location:on the plains of southern Tamil Nadu from Cape Comorin north to the Kaveri River and
Point Calimere, Tamil Nadu.
Area: Total area of tanks unknown but probably in excess of 250,000 ha.

Altitude: 5-200m.
Biogeographical Province: 4.12.4.
Wetland type: 17.
Description of site: Numerous small water storage reservoirs (tanks) on the coastal plain of
southern Tamil Nadu. The plain stretches for some 350 km from Cape Comorin in the south to the
Kaveri River in the north, and averages about 100 km in width. Large village tanks are a feature
of this region; there are at least 700 tanks of over 50 ha in area, and innumerable smaller ponds.
Most of the significant tanks are in the range 100-500 ha, and few exceed 1,000 ha in area. The
great majorities were constructed by damming seasonal rivers and streams rising on the eastern
flank of the Southern Ghats and draining southwest into Palk Bay and the Gulf of Mannar. The
tanks are set in a region of agricultural land, human habitation and arid scrub with plantations of
mesquite Prosopis juliflora and Acacia nilotica. The tanks fill up during the Northeast Monsoon
in October and November, and usually remain full until March; most then dry out completely
during the hot season. The water levels are almost entirely dependent on the extent of the
monsoon rains, although a few tanks receive some water from irrigation canals during the hot
season. Taken individually, few of the southern Tamil Nadu tanks could be considered to be of
international significance, but when viewed collectively, they are obviously of extreme
importance for both resident and migratory waterfowl. Some of the most important tanks are
described below.
Wetland name: Vettakudi-Karavetti Reservoir
Country: India
Coordinates: c.l0°30'N, 78°30'E;
Location: near Kilapalavoor, about 60 km from Tiruchi, Tiruchi District, Tamil Nadu.
Area: 8,630 ha.
Altitude: c.150m.
Biogeographical Province: 4.12.4.
Wetland type: 17.
Description of site: A large water storage reservoir on the plains south of the Kaveri River; one
of the largest freshwater lakes in southern Tamil Nadu. The reservoir is fed by the Pullambadi
canal. It is subject to wide fluctuations in water level, and occasionally dries out completely
during the summer months.
Climatic conditions: Tropical monsoon climate with most of the rainfall occurring during the
northeast monsoon in October and November.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: No habitat protection. The Social Forestry Department has
planted Cassia trees along the northern and western shores of the reservoir.
Conservation measures proposed: The Tamil Nadu Forest Department is examining the
possibility of declaring Vettakudi-Karavetti as a Bird Sanctuary. The Tiruchi Wildlife
Conservation Society has made a variety of recommendations concerning the management of the
reservoir for its wildlife. These include the establishment of a single coordinating committee to
oversee the development of a sanctuary, the raising and widening of the bund and removal of silt
to ensure that water is retained throughout the year, and the provision of observation facilities for
the general public.
Land use: Water supply for irrigation and domestic use.
Disturbances and threats: Local villagers do not molest the waterfowl, but there are reports of
illegal hunting by outsiders on a commercial scale.
Economic and social values: No information.

Fauna: One of the most important wetlands for migratory waterfowl in southern Tamil Nadu.
Over 5,100 waterfowl of 37 species were recorded during a waterfowl census in January 1987.
These included 18 Pelecanus philippensis, 150 Phalacrocorax niger, 630 herons and egrets of
seven species, 32 Anastomus oscitans, 28 Threskiornis melanocephalus, about 4,000 ducks,
(mainly Nenapus corotnandelianus, Anas crecca, A. poecilor'iyncha, A. acuta, A. querquedula, A.
clypeata, A. ferina), 60 Himantopus hirnantopus and 120 Tringa glareola. Very large numbers of
ducks were present in late February 1988, mainly Ana penelope, A. poeci1ohyneha, A. acuta, A.
querquedula, A. clypeata and Aythya ferina, along with many Mycteria leucocephala and
Anastomus oscitans, and about 25 Ciconia ciconia.
Special floral values: No information.
Research and facilities: The Tiruchi Wildlife Conservation Society has been gathering
information on the birds of the reservoir. Mid-winter waterfowl censuses were carried out in
1986/87 and 1987/88.
References: van der Yen (1987).
Criteria for inclusion: 1b, 2a, 3b.
Source: M. Krishnan.
Wetland name: Vettangudi Tanks
Country: India
Coordinates: 10°07'N, 78°35'E;
Location: lnear Tirupathu, 55 km south of Madurai, Ramanathapuram District, Tamil Nadu.
Area: 38.4 ha.
Altitude: 70m.
Biogeographical Province: 4.12.4.
Wetland type: 17.
Description of site: Three small village tanks, Vettangudi (18.4 ha), Penn Kollukudi Patti (13.7
ha) and Chinna Kollukudi Patti (6.3 ha), situated in a low-lying region of agricultural land and
sparse scrub. They fill up during the Northeast Monsoon, and dry out completely during the dry
season. The surrounding agricultural land is studded with innumerable pools, which provide
important feeding habitat for the nesting water birds.
Climatic conditions: Tropical monsoon climate. Most of the rain falls during the Northeast
Monsoon in October and November.
Principal vegetation: Acacia nilotica trees have been planted in the tanks during the past few
decades.
Land tenure: No information.
Conservation measures taken: The tanks were proposed as a water bird sanctuary in the Tamil
Nadu Government Gazette in July 1977, but it seems that the sanctuary has never been
established. The nesting water birds have, however, been protected by the State Forest
Department and by public sentiment.
Conservation measures proposed: The proposal to establish a water bird sanctuary should be
implemented. M. Krishnan has made the following recommendations for management: (a) the
bunds should be raised and broadened; (b) Barringtonia acutangula should be planted on raised
mounds within the tanks, since these trees grow larger than the existing Acacia nilotica and could
support larger birds' nests; (c) Mitragyna parviflora and Terminalia arfuna should be planted to
provide a source of nesting material; (d) an area of at least 30 ha of thorn scrub should be
protected for the same purpose.
Land use: The tanks provide water for irrigation.

Disturbances and threats: The principal threat is intensification of agriculture in surrounding
areas and resultant loss of feeding habitat for the birds. In particular, the increased application of
pesticides to crops is polluting the surrounding water bodies.
Economic and social values: No information.
Fauna: The tanks support sizeable breeding colonies of water birds, mainly cormorants, herons
and egrets. It appears that the birds colonized the area in about 1970, as suitable nesting trees
became available.
Special floral values: None known.
Research and facilities: No detailed studies appear to have been carried out, and no information
is available on the numbers of birds present and species composition of the breeding colonies.
Criteria for inclusion: 1b, 2c, 3b.
Source: M. Krishnan.
Wetland name: Chitrangudi and Kanjirangulam Tanks
Country: India
Coordinates: c.9°20'N, 78°30'E;
Location:near Mudukulathur, Ramanathapuram District, 70 km NNE of Tuticorin, Tamil Nadu.
Area: Chitrangudi 60 ha; Kanjirangulam 62.2 ha.
Altitude: 15m.
Biogeographical Province: 4.12.4.
Wetland type: 17.
Description of site: Two large village tanks (water storage reservoirs) near Mudukulathur, on the
plains north of the Gulf of Mannar. The tanks are mainly rain-fed, but also receive some water
from a nearby irrigation canal.
Climatic conditions: Tropical monsoon climate, with most of the rainfall occurring during the
Northeast Monsoon in October and November.
Principal vegetation: Acacia nilotica trees have been planted in the tanks by the Tamil Nadu
Forest Department.
Land tenure: No information.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Both tanks are known to support very large mixed breeding colonies of herons, egrets and
other large water birds including Pelecanus philippensis, but no details are available.
Special floral values: No information.
Criteria for inclusion: lb. 2a, 2c, 3b.
Source: M. Krishnan.
Wetland name: Kullur Sandai and Vembakottai Tanks
Country: India
Coordinates: 9°32'N, 77°58'E;
Location: Kullur Sandai Vembakottai 9°20'N, 77°46'E; about 45-70 km southwest of Madurai,
Tamil Nadu.
Area: Unknown.
Altitude: c.80m.
Biogeographical Province: 4.12.4.
Wetland type: 17.

Description of site: Two small village tanks (water storage reservoirs) on the plains southwest of
Madurai.
Climatic conditions: Tropical monsoon climate with most of the rainfall occurring during the
Northeast Monsoon in October and November.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Known to be important wetlands for both resident and migratory waterfowl, but little
information is available. Fifty-four Pelecanus philippensis were present in January 1987 along
with:
43 Anhinga melanogaster
80 Mycteria leucocephala
37 Anastonus oscitans
37 Threskiornis melanocephalus
50 A nas poecilorhyncha
and small numbers of many other species.
Special floral values: No information.
Research and facilities: Waterfowl censuses were carried out in January 1987.
References: van der Yen (1987).
Criteria for inclusion: 1b, 2a, 3b.
Source: See references.
Wetland name: Karungulam and Sengulam Tanks
Country: India
Coordinates: 8°38'N, 77°51'E;
Location: close to the Tirunelveli to Tiruehchendur road, 15 km outheat of
Palayankottai, Tirunelveli District, Tamil Nadu.
Area: 240 ha.
Altitude: c.75m.
Biogeographical Province: 4.12.4.
Wetland type: 17.
Description of site: Two large tanks (water storage reservoirs) separated by the village of
Karungulam, in flat arid scrublands on the plains of southern Tamil Nadu. The tanks are fed by
rainfall during the Northeast Monsoon (October and November), but also receive some river
water at other times of the year. At maximum flooding, the average depth of Karungulam Tank is
three metres; Sengulam is somewhat shallower. The tanks usually dry out in March or April and
remain dry for about six months of the year.
Climatic conditions: Tropical monsoon climate with an average annual rainfall of 600 mm.
Temperatures range from 25°C to 40°C.
Principal vegetation: Karungulam has a lush growth of Cyperus sp and other sedges, primarily
along the shallow western and southwestern shores, and there are some patches of Lemna sp and
water lilies. Ottelia alismoides and Potamogeton sp are thought to be present.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: A proposal has been made for the establishment of a
Waterbird Sanctuary.

Land use: Water supply for irrigation.
Disturbances and threats: Local villagers report that poaching is a problem. The illegal hunters
come from nearby towns and have been seen to shoot Anser indicus and Phoenicopterus ruhei.
Economic and social values: The tanks provide water for irrigation and domestic use. The bird
communities are of great value to the local inhabitants from a "socio-aesthetic" point of view.
Fauna: Karungulam and Sengulam appear to be amongst the richest tanks for birds, both in terms
of number of species and number of individuals, in the vast assemblage of tanks that stud the
entire southern plain of Tamil Nadu. The two tanks support a wide variety of cormorants, herons,
egrets, storks and ibises, along with other resident species such as Gallinula chioropus, Porphyrio
porphyrio, Hydrophasianus chirurgus and Sterna aurantia. The tanks are also of great importance
for wintering waterfowl, notably Phoenicopterus ruber, Anser indicus and migratory ducks,
mainly Anas acuta, A. querquedula and A. clypeata. The site is particularly interesting for its
wintering flock of Bar-headed Geese Anser indicus, an unusual species this far south in India.
Many thousands of waterfowl were present in January 1987 including:
6 Pelecanus philippensis
500 Phalacrocorax niger
1,200 herons and egrets
230 Mycteria leucocephala
150 Anastomus oscitans
100 Phoenicopterus ruber
500 Anser indicus
220 Fulica atra
100 Chlidonias hybrida
and many thousands of ducks and several hundred shorebirds.
Special floral values: The sedge beds are a relatively uncommon feature of tanks in this region.
Research and facilities: Krishnan has made a preliminary survey of the area, and waterfowl
censuses were carried out in January 1987. References: Abdulali & Savage (1970); Savage &
Abdulali (1970); van der Yen (1987).
Criteria for inclusion: lb. 2a, 2b, 3b.
Source: M. Krishnan.
Wetland name: Koonthakulam and nearby tanks
Country: India
Coordinates: 8°28'N, 77°44'E;
Location: in Tirunelveli District, 30 km SSE of Tirunelveli, Tamil Nadu.
Area: Koonthakulam 77 ha; area of other tanks unknown.
Altitude: 75m.
Biogeographical Province: 4.12.4.
Wetland type: 17.
Description of site: A group of small village tanks (water storage reservoirs) and ponds within a
10 km radius of Koonthakulam, including Koonthakulam village tank and an unnamed seasonal
pool one km to the east-southeast. Koonthakulam Tank has a raised bund with masonry
revetment. The tanks and pools are set in an area of relatively low human population density, with
arid scrub and plantations of mesquite Prosopis juliflora and Acacia nilotica The largest Acacia
plantation is to the west of Koonthakulam Tank and the largest area of Prosopis is to the
northeast. The tanks are usually full from October to March; they generally dry out in the hot
season, but some water enters when the nearby irrigation canal overflows.
Climatic conditions: Tropical monsoon climate with most of the rainfall occurring during the
Northeast Monsoon in October and November.

Principal vegetation: No information is available on the aquatic vegetation. There are large
plantations of Prosopis juliflora and Acacia nilotica and patches of arid scrub in surrounding
areas.
Land tenure: At least some of the wetlands are state owned (State Forest Department).
Conservation measures taken: The nesting birds are protected by the sentiments of local
inhabitants. The State Forest Department has taken an interest in protecting the breeding water
birds even though the present colonies are not all on State land.
Conservation measures proposed: It has been proposed that a Water bird Sanctuary be
established and that attempts be made to move the main breeding colony of water birds to a new
area where it can be afforded better protection. This could perhaps be achieved by planting trees
suitable for long-term use by the birds. Protection of neighbouring water bodies would be
essential for the viability of the whole area. The scrub along the roadsides should also be given
some protection.
Land use: Water supply for irrigation; livestock grazing and collection of firewood in
surrounding areas.
Disturbances and threats: The main threats are destruction of trees for firewood and excessive
grazing by cattle in the area around the tanks. Many birds are now forced to nest in trees on the
periphery of the village and in mesquite scrub, often in vegetation unable to bear the weight of
their nests.
Economic and social values: The nesting birds have an important socio-historical value to the
local inhabitants, who are especially proud of their recently acquired breeding pelicans. As in
most parts of Tamil Nadu, the main colony site is in old neem trees within the village.
Fauna: One of the most important breeding areas for cormorants, herons, egrets, storks, ibises
and spoonbills in Tamil Nadu. There are many small breeding colonies of cormorants and egrets
with a few Anhinga melanogaster and Ardea cinerea in the Tirunelveli area, usually in large trees
inside villages. The breeding colony at Koonthakulam is particularly large and includes
significant numbers of Pelecanus philippensis and Mycteria leucocephala. Most of the
cormorants, herons and egrets nest in old neem trees inside the village, but the pelicans and storks
favour less disturbed sites on the periphery of the village. The surrounding scrubby areas are an
important roosting refuge for some storks and ibises. The tanks provide rich feeding areas for the
breeding birds, and also support large numbers of migratory waterfowl, particularly ducks and
shorebirds, during the northern winter (December-February). Phoenicopterus ruber is a regular
winter visitor in flocks of 50-60, Anser indicus is an occasional winter visitor in flocks of up to
50, and Ciconia ciconia is a regular passage migrant, also in flocks of up to 50. The surrounding
rather open scrub supports a distinctive and increasingly threatened avifauna as yet unprotected
by existing reserves.
Special floral values: The region exhibits good examples of native scrub communities. The
relative abundance of Palmyra sp is especially interesting.
Criteria for inclusion: 1b, 2a, 2c, 3b.
Source: M. Krishnan.
Wetland name: Chembarambakam Tank
Country: India
Coordinates:
Location: Precise location unknown; on the plains of southern Tamil Nadu.
Area: c.7,800 ha.
Altitude: Unknown.
Biogeographical Province: 4.12.4.
Wetland type: 17.

Description of site: One of the largest tanks in Tamil Nadu.
Climatic conditions: Tropical monsoon climate with most of the rainfall occurring during the
Northeast Monsoon in October and November.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Apparently, one of the most important wintering areas for migratory waterfowl,
particularly Anatidae, in southern Tamil Nadu. On the basis of a partial count, it was estimated
that at least 15,000-20,000 waterfowl were present in January 1987. Much the most abundant
species was Anas querquedula; other birds included:
15 Ciconia ciconia
at least 75 Tachybaptus ruficollis
820 Nettapus coromandelianus
420 Fulica atra
60 Hydrophasianus chirurgus
80 Larus brunnicephalus
130 Chlidonias hybrida
and large numbers of Anas penelope and A. clypeata.
Special floral values: No information.
Research and facilities: A waterfowl census was carried out in January 1987.
References: van der Yen (1987).
Criteria for inclusion: lb. 3a.
Source: See references.
Wetland name: Point Calimere and Yedaranayam Salt Swamp
Country: India
Coordinates: 10°l7'-10°22'N, 79°25'-79°52'E;
Location: 50 km south of Nagappattinam on the Bay of Bengal coastline, Thanjavur District,
Tamil Nadu.
Area: 25,435 ha; the site is some 50 km long and up to 10 km wide.
Altitude: 0-6m.
Biogeographical Province: 4.12.4.
Wetland type: 01, 05, 06, 07, 08 & 09.
Description of site: The great Yedaranayam Salt Swamp stretches 50 km westward from the
promontory of Point Calimere, and is bounded to the south and east by the Palk Strait. The sea is
shallow, especially along the eastern shore, for a distance of at least 60m offshore. The eastern
shoreline is generally sandy and flat and is referred to as "wave washed common land". The
western boundary of the swamp consists of a degraded mangrove forest. The swamp itself is a
vast area of open mudflats and lagoons lying behind a long sand bar breached at various places by
tidal channels. Five freshwater channels from the Kaveri River irrigation system to the north
empty into the swamp, the northern boundary of which is delineated by a man-made dyke. During
the Northeast Monsoon, the salinity decreases substantially to give an overall freshwater regime.
By the end of January, most areas are saline again. The Point Calimere Wildlife Sanctuary, to the
east of the swamp, is a slightly higher undulating region of sandy, loamy soils, with patches of
scrub jungle on the ridges and seasonal pools in the intervening depressions. This coastal

evergreen scrub forest separates the swamp from the eastern seaboard. Commercial saltpans have
been created along the northern edge of the swamp.
Climatic conditions: Tropical monsoon climate with an annual rainfall of 1,300-1,500 mm, most
of which falls during the Northeast Monsoon in October-December. Temperatures range from an
average maximum of 37°C in September to an average minimum of 23°C in January. Cyclonic
storms periodically lash the area.
Principal vegetation: A mixture of tropical dry evergreen forest, mangrove associations and
littoral vegetation. Woodland occurs mainly as long strips on the sand dunes, and covers about
50% of the area; the remainder is covered by extensive grassy areas and shallow swamps.
Manilkara hexandra and Albizzia amara predominate in the scrub forest, whilst the western
mangroves are comprised of Avicennia officinalis, Rhizophora mucronata (common), Tamarix
gallica (sporadic) and Excoecaria agallocha. Low bushes of Salicornia brachiata, Suaeda
maritirna and S. nudiflora are scattered throughout the estuary. The seashore vegetation consists
mostly of Spinifax littoreus, Ipomoea pescaprae and Pandanus tentorius. Over the past 30 years,
large areas have been invaded by the alien Prosopis juliflora, with a detrimental effect on the
indigenous plants.
Land tenure: Though the Government owns most of the land there are two villages and some
scattered human settlements. Two fairly substantial areas in the north of the region have been
leased out to two private chemical companies for salt production.
Conservation measures taken: A small part of the area is protected in the Point Calimere
Wildlife Sanctuary (1,726 ha), gazetted in March 1968, but the most important wetlands are
unprotected. No effective habitat protection or management has been carried out in the Sanctuary,
but hunting is prohibited. The Wildlife Department has established a turtle hatchery and
rehabilitation centre at Point Calimere. An Ecological Monitoring Committee has been set up by
the State Government to advise on the protection and conservation of the wetland.
Conservation measures proposed: The wetland has been proposed for designation as a Wetland
of International Importance under the Ramsar Convention.
Land use: Production of salt, widespread grazing of domestic livestock, fishing and some
cultivation. The only significant human settlements are Kodikkarai and Kodikkadu villages.
Fish-trawling is carried out on a large scale at sea and on a smaller scale in the lagoons and
backwaters. Over 300 trawlers operate in the coastal waters at the peak of the season.
Disturbances and threats: Local villagers are dependent on the wetlands and the forests,
particularly for grazing their animals. Over fishing, especially by trawlers, has resulted in a drastic
depletion in the density and diversity of the marine fauna since 1980. Apart from the two major
commercial salt companies, there are many small private operations utilizing the mudflat areas.
Two marine chemical factories operate within the swamp. When these factories started
discharging effluents into the lagoon, the salinity increased from 3 p.p.t. to 9 p.p.t. A scheme to
develop 24,300 ha for further salt production has recently been shelved by the State Government.
Siltation and dessiccation are affecting the general ecology of the area, and the collection of
firewood, illegal hunting, encroachment of settlements and pollution are all posing some threat to
the wetland habitat.
Economic and social values: The swamp supports a major commercial fishery.
Fauna: An extremely important staging and wintering area for migratory waterfowl, especially
flamingos, ducks, shorebirds, gulls and terns, and an important feeding area for many resident
species, notably pelicans, egrets, storks and spoonbills. As many as 28,000 Phoenicopterus ruber
have been recorded, and an estimated 100,000 Anas querquedula were present in Vedaranayam
Swamp in the winter of 1967. Over 47,000 waterfowl of 44 species were recorded during a census
in January 1987, including:
74 Pelecanus philippensis
45 Egretta gularis

275 E. garzetta
125 E. alba
240 Mycteria leucocephala
400 Platalea leucorodia
1,950 Phoenicopterus ruber
150 Phoeniconaias minor
60 Anser indicus
500 Anas strepera
1,700 A. crecca
160 A. poecilorhyncha
14,200 A. acuta
1,060 A. querquedula
4,050 A. clypeata
460 Haematopus ostralegus
15,500 Calidris minutus
650 C. alpina
3,500 C. ferruginea
550 Larus brunnicephalus
165 Chlidonias hybrida
140 Sterna hirundo
230 S. albifrons
Other counts of shorebirds and terns in recent years have included:
900 Limosa limosa
up to 1,200 Himantopus himantopus
350 Tringa totanus
6,000 T. stagnatilis
5,000 Calidris ferruginea
1,000 Philomachus pugnax
800 Hydroprogne caspia
along with significant numbers of Pluvialis squatarola, Charadrius alexandrinus, C. mongolus,
Limosa lapponica, Tringa nebularia, Xenus cinereus, Phalaropus lobatus and Limicola
falcinellus. The Asiatic Dowitcher Limnodromus semipalmatus is a regular winter visitor in small
numbers (e.g. 15 in January 1987), and the rare Spoon-billed Sandpiper Eurynorhynchus pygmeus
has been recorded in winter in very small numbers.
The Dugong Dugong dugon is still recorded frequently, and there are regular sightings of small
cetaceans offshore. Various large mammals including Antilope cervicapra occur in the Sanctuary,
but most are thought to have been introduced in recent enturie. The high density of Jackals Canis
aureus is particularly significant. The marine turtle Lepidochelys olivacea nests in small numbers
along the beaches (e.g. 92 nests in 1983/84), and several sea-snakes of the genera Laticauda,
Enhydrina and Hydropis occur along the coast. The area is extremely rich in marine fauna; some
27 species of commercially valuable fishes, 12 species of prawns and three species of crabs are
harvested. The estuarine area is a major spawning ground for prawns, molluscs, crayfish, lobsters
and fishes.
Special floral values: The interesting flora exhibits some of the features of the inland desert
tracts of Gujarat and Rajasthan, notably in the presence of the slow-growing xerophytic tree
Salvadora persica.
Research and facilities: The Bombay Natural History Society has established a field research
station for ecological studies at Point Calimere, and has operated a bird ringing programme for
many years. Some 38,300 birds including almost 27,000 shorebirds were ringed in the 1980/81
and 1981/82 seasons alone. Based on five years of work, the Society has recently proposed a

multi-disciplinary research scheme, which has been approved by the Government of India for
funding. Cooperative research programmes have been initiated between the Bombay Natural
History Society, Annamalai University (Bharati), Lasan University, the Centre for Advanced
Studies in Marine Biology (Porto Novo) and the State Wildlife Department.
References: Abdulali & Savage (1970); Ali (1963 & 1981); Ali & Hussain (1982 & 1984);
Daniel (1967); Fernandes (1987); Hussain (1987a & l987b); Hussain et al. (1985); IUCN (in
prep); Karpowicz (1985); Savage & Abdulali (1970); Singh (in prep); Sugathan (1982); van der
Ven (1987).
Criteria for inclusion: 123.
Source: S.A. Hussain and M. Krishnan.
Wetland name: Gulf of Mannar Marine National Park
Country: India
Coordinates: 8°50'N, 78°10'E to 9°20'N, 79°15'E;
Location: at Palk Bay and the Gulf of Mannar, Tamil Nadu.
Area: Area of National Park unknown; area of islands 618.32 ha. Altitude: 0-6m.
Biogeographical Province: 4.12.4. Wetland type: 01, 03, 05 & 07.
Description of site: Two large shallow sea bays, Palk Bay and the Gulf of Mannar, and a chain of
twenty small offshore islands in the Gulf of Mannar Marine National Park. The islands stretch for
about 120 km parallel to the coast, from Ramesvaram Peninsula in the east to Tuticorin (8°50'N
78°10'E) in the west. The relatively calm and silt free waters between the coastline and offshore
coral reefs offer ideal conditions for the growth of luxuriant meadows of sea-grass. These
meadows support a dwindling population of the Dugong Dugong dugon, the conservation of
which is one of the principal aims of the National Park. The Park contains impressive fringing
reefs and the best coral formations on the east coast of India.
Climatic conditions: Tropical monsoon climate with an average annual rainfall of about 900
mm. Average temperatures range from 25°C to 31°C.
Principal vegetation: There are extensive beds of sea-grasses (Hydrocheritaceae and
Potamogetonaceae) in the Gulf of Mannar and Palk Bay. More than 100 species of algae and
angiosperms belonging to the genera Sargassum, Turbinana, Gelidium, Graciloria, Ulva,
Ceraniium, Valonia, Enhalus, Acantgophora, Cymodacea, Halimeda and Polysiphoria have been
recorded from the sea around Krusadai Island. Much of the northern shore of Krusadai Island is
covered with mangrove vegetation, mainly Pemphis acidula and Avicennia officinalis. Most of
the islands have now been deforested, and several of the inshore islands have been colonized by
the aliens Prosopis juliflora and Casuarina spp.
Land tenure: State owned.
Conservation measures taken: Protected in the Gulf of Mannar Marine National Park,
established in 1983 to conserve and restore the ecosytems of Palk Bay and the Gulf of Mannar. A
ban has been imposed on the quarrying of coral, and steps have been taken to eradicate Prosopis
juliflora on some of the islands.
Conservation measures proposed: A proposal has been made to replant some of the islands with
native trees such as Threesia populnea and Calophyllum inophyllum, in order to limit erosion by
high winds and cyclones.
Land use: The area is managed as a nature reserve.
Disturbances and threats: Indiscriminate destruction of the marine fauna and flora continues
despite efforts to prevent it by the Fisheries Department. Populations of sea turtles and Dugongs
are declining as a result of direct persecution and destruction of the sea-grass beds. The alien
Prosopis juliflora has become dominant on some of the islands nearer the coast at the expense of
the native vegetation, and there have been proposals to plant other exotic tree species on some of

the islands. The quarrying of coral for industrial use has now been banned, but several areas of
reef have already been destroyed.
Economic and social values: No information.
Fauna: A very important area for the Dugong Dugong dugon, the most endangered species of
mammal on the east coast of India. Several species of cetaceans also occur in the Park. Marine
turtles breed in small numbers, and there is a rich marine fauna associated with the fringing reefs.
Special floral values: The Gulf of Mannar and Palk Bay contain some of the most extensive beds
of sea-grasses (Hydrocheritaceae and Potamogetonaceae) on the east coast of India.
Research and facilities: A marine biological station was established by the Fisheries Department
on Krusadai Island in 1928.
References: IUCN (in prep); Menon (1982); Silas et al. (1985).
Criteria for inclusion: lb. 2a, 2b, 2c.
Source: M. Krishnan.
Wetland name: Lake Periyar
Country: India
Coordinates: 9°32'N, 77°12'E;
Location: in Idukki District in the Southern Ghats, Kerala.
Area: 2,500 ha.
Altitude: c. 1,000m.
Biogeographical Province: 4.1.1.
Wetland type: 17.
Description of site: A large water storage reservoir formed by a dam on the Periyar River,
constructed about 100 years ago. The reservoir receives inflow from numerous perennial creeks
from the surrounding forests, and has a highly indented shoreline.
Climatic conditions: Humid tropical monsoon climate, with an average annual rainfall of 3,000
mm. Temperatures range from 18°C to 32°C.
Principal vegetation: No information is available on the aquatic vegetation. The surrounding
hills are covered in tropical evergreen and deciduous forest interspersed with areas of grassland
and Eucalyptus plantations.
Land tenure: The reservoir and surrounding areas are state owned.
Conservation measures taken: The reservoir is protected in the Periyar Wildlife Sanctuary
(35,000 ha), established in 1933 and renotified in August 1950 with an added area. The Sanctuary
was designated a Tiger Reserve under Project Tiger in 1978. Anti-poaching measures and
management of the habitat have led to an appreciable increase in wildlife populations.
Land use: Water supply and nature tourism; forest exploitation and cultivation of pepper, rice,
bananas, coconuts and tapioca in surrounding areas.
Disturbances and threats: The surrounding forests are subject to heavy exploitation, and the
grasslands are being replaced by plantations of Eucalyptus.
Economic and social values: No information.
Fauna: The reservoir supports significant populations of Anhinga melanogaster and Ciconia
episcopus, along with small numbers of many other species of waterfowl such as Phalacrocorax
carbo, P. niger, Ixobrychus sinensis, I. cinnamomeus, I. flavicollis, Nycticorax nyct/corax,
Butorides striatus, Egretta garzetta, E. intermedia, Ardea cinerea, Rallidae and shorebirds. The
Lesser Adjutant Stork Leptoptilos javanicus may still occur. The Brown Fish-Owl Ketupa
zeylonensis is resident in the area, and Pandion haliaetus is a regular winter visitor. The
surrounding forests support a very diverse avifauna and a rich mammalian fauna including
Panthera tigris, Elephas maximus (300), Bos gaurus, Cervus unicolor, Sus scrofa, Melursus
ursinus and Cuon alpinus.

Special floral values: None known.
Research and facilities: The State Forest Department and the Kerala Forest Research Institute
have been studying the fauna and flora of the Sanctuary, and a Data Centre has been established
in the Sanctuary. There are excellent facilities for tourists including a large hotel by the lake and
boats for wildlife viewing.
References: IUCN (in prep).
Criteria for inclusion: lb. 2a, 3b.
Source: M. Krishnan.
Wetland name: The Cochin Backwaters
Country: India
Coordinates: 9°30'-10°20'N, 76°13'-76°50'E;
Location: from the region of Cochin south for about 75 km, Kerala.
Area: 25,600 ha (formerly at least 100,000 ha).
Altitude: 0-5m.
Biogeographical Province: 4.1.1.
Wetland type: 02, 06, 07, 08, 18 & 19.
Description of site: A chain of fresh to brackish coastal lagoons and swamps, on average about
3-4 km wide, stretching for 96 km from the estuary of the Chalakaudi and Periyar Rivers south
along the coast to Vembanad Lake and its surrounding flood plain. The backwaters occupy an
alluvial plain lying parallel to, and in between, the Indian Ocean and the Western Ghats. The
system of lagoons has two permanent openings to the sea; the northernmost at Crangannore and
the other at the city of Cochin. A third opening at Thollappally, south of Aleppey, is only open
during the southwest monsoon. The lagoons are fed by a number of perennial rivers draining the
Southern Ghats, notably the Chalakaudi, Periyar, Muvattupula, Manimala, Pambiyar and
Achankovil.
The Cochin backwaters constitute a vast estuarine system under monsoonal regime. The system is
flushed by rains and freshwater run-off during the southwest monsoon from May to September.
After the rainy season, an intrusion of sea water invades the estuary and, by the end of the
inter-monsoon period, becomes perceptible up to 15 or 20 km upstream. The surface water
salinity ranges from almost freshwater conditions during the monsoon to about 34 p.p.t. near the
mouth of the backwaters during the dry season. The average tidal range at Cochin is about one
meter.
Vembanad Lake, situated in the higher reaches of the backwaters, originally covered an area of
70,000 ha, but has gradually been reduced to 8,000 ha by reclamation for agriculture. A dyke (the
Thanneermukkam Bund) was recently constructed across the lake in an attempt to reclaim the rest
of the wetland for paddy cultivation. However, the 'reclaimed" land suffered from increased soil
salinity and the formation of acid sulphates. As a mitigating measure, the gates of the dyke are at
present kept permanently open to allow alternate flooding with fresh and saline water.
Climatic conditions: Humid tropical monsoon climate with an average annual rainfall of 3,600
mm. Most of the rainfall occurs during the southwest monsoon from May to September. There is
a short dry season from December to March.
Principal vegetation: The whole of the backwater area was originally occupied by mangrove
swamps, with Rhizophora apiculata, Derris heterophylla, Sonneratia alba, Acanthus ilicifolius,
Acrostichum aureum and Cerbera manghas. Most of the mangroves have now been destroyed,
and only a few isolated pockets of stunted Rhizophora and Sonneratia are still to be found.
Land tenure: No information.
Conservation measures taken: None.

Land use: Fishing for finfish, crustaceans and molluscs, formerly on a very large scale. Most of
the reclaimed areas have been developed into small bunded plots known as "pokkali", each of 2-7
ha in area. The majority of these are alternately used for paddy cultivation and fish and shrimp
farming, although some are pemanently used for aquaculture. The human population density is
estimated at about 640 persons per sq.km for the region as a whole and 1,500 per sq.km in the
coastal zone.
Disturbances and threats: Uncontrolled urban development has destroyed vast areas of
mangrove forest around Cochin. Elsewhere, the progressive conversion of mangrove areas into
coconut plantations, rice paddies and prawn culture ponds has almost eradicated the once
extensive mangrove resource. A vast area of the backwaters around Wellington Island has been
reclaimed for the construction and later expansion of an airport, and efforts continue to be made
to reclaim areas for agricultural purposes, despite the problems with soil salinity and acid
sulphates. The construction of a bund to cut off the brackish-water tide at the south end of the
backwaters has resulted in a total collapse in the shrimp fishery. All migratory species of fishes
and invertebrates that depend on both fresh and brackish water for completion of their life cycles
have suffered. The levels of pollution from domestic sewage, industrial effluents and oil have
increased drastically in recent years. The decreasing volume of the backwaters and the limited
exchange rate of these waters with the sea have reduced their ability to dilute the pollution. This
has been reflected in the incidence of mass fish kills in recent years. Excessive use of fertilizers
on agricultural land in the water catchment area has accelerated eutrophication and resulted in
infestation with aquatic weeds.
Economic and social values: The Cochin backwaters once supported a major fishery. Some
170,000 tonnes of clams and 300-400 tonnes of giant freshwater shrimps were harvested annually,
and the catch of juvenile shrimps was estimated at about five tonnes per day. The annual
production in recent years has been estimated at 1,500-2,000 metric tonnes of shrimps from
traditional methods and 3,600 tonnes from the sea, 25,000 tonnes of fish (from mechanized
vessels) and about 10,000 tonnes of molluscs (mostly clams). The lagoons also serve a valuable
function in the natural treatment of domestic sewage and other pollutants, although it now seems
that much of this value of the wetlands has been lost. Vannucci (1987) concluded that prior to the
construction of the Thanneermukkam Bund across Vembanad Lake and the expansion of the
Cochin harbour facilities and Cochin Oil Refinery, the area had attained what was probably the
highest possible productivity on a sustainable level in terms of the requirements of the local
population.
Fauna: Little information is available. Large numbers of waterfowl are known to occur in the
area, but no census data are available. The Estuarine Crocodile Crocodylus porosus once occurred
throughout the backwaters but is now thought to be extinct in Kerala.
Special floral values: None known.
Research and facilities: Some research has been carried out on fisheries production and the
conversion of mangroves to other uses.
References: Fernandes (1987); Untawale (1985 & 1987); Vannucci (1987).
Criteria for inclusion: 1b, le, 2c, 3b.
Source: See references.
Wetland name: Wetlands in the Andaman Islands and Nicobar Islands
Country: India
Coordinates: 7°00'-15°00'N, 92°00'-94°00'E;
Location: in the Bay of Bengal between continental India and Burma.
Area: Approximately 115,000 ha of mangrove forest; total area of islands 813,600 ha.
Altitude: Sea level to 70m.

Biogeographical Province: 4.20.12.
Wetland type: 01, 03, 05, 06, 07, 08 & 15.
Description of site: The 348 islands of the Andaman and Nicobar archipelagos are the peaks of a
marine extension of the Arakkan Yomas in Burma and the mountains of Sumatra.
Biogeographically, they form a link between the greater Sunda and Indo-Burmese faunas. Until
recently, these islands constituted an almost undamaged and highly diversified natural
environment, with luxuriant rain forests extending down from the hills to deserted beaches,
fringing reefs and rich coastal waters almost unpolluted by soil erosion or industrial activity.
Conditiçns have, however, changed considerably in recent years, with the recent colonization of
the islands by large numbers of immigrants and refugees. Some unique natural environments
persist, but the indigenous groups of hunter-gatherers are in immediate danger of cultural and/or
physical annihilation.
Much the most extensive wetland habitats in the Andaman and Nicobar Islands are mangrove
swamps, but there are many small freshwater ponds and marshes throughout the islands of
considerable interest in a regional context.
Climatic conditions: Humid tropical monsoon climate, with an average annual rainfall of
between 2,750 mm and 4,550 mm. The islands receive precipitation from both the Southwest and
Northeast Monsoons which together account for nine to ten months of the year. The dry months
are February and March. Temperatures range from 19-32°C.
Principal vegetation: There are an estimated 115,000 ha of Mangrove forest in the island, with a
zonation greatly resembling that of the Pichavaram and Kaveri systems in southern India.
Rhizophora mucronata is the commonest species and together with R. apiculata forms a canopy
10m high along the principal watercourses. Tidal mangrove forest is replaced upstream by
riverine or lowland evergreen forest. Cerbera manghas, Heritiera littoralis, Brownlowia
lanceolata and Scyphiphora hydrophyllacea are widespread transitional species. Towards the
interior of the mangrove forest, Bruguiera parviflora and B. gymnorhiza are abundant, the trees
occasionally exceeding 25m in height. Commonly there is an undergrowth of Ceriops tagal. The
Rhizophoraceae form a distinct coastal fringe in which Aegiceras corniculatum and Xylocarpus
granatum may also be found. This zonation varies in slight detail from one bay to another. These
are the only mangrove formations in India where the Nipa Palm Nypa fruticans is common.
Large areas of primary forest remain on some of the islands, but most of the lowland areas have
now been cleared for agriculture. The flora has strong affinities with that of Southeast Asia. In all,
some 3,000 species of plants have been identified, including about 150 species endemic to the
islands.
Land tenure: No information.
Conservation measures taken: Six National Parks and five Wildlife Sanctuaries have been
established in the islands. The following reserves include some coastal habitat and mangrove
forest:
1. South Butten Island Sanctuary: 12°13'-l2°19'N, 93°01'-93°52'E; 300 ha; 0-70m above sea level.
2. Middle Butten Island National Park: 4,400 ha; 0-70m above sea level; established in 1979.
3. Andaman Crocodile Sanctuary: 10,200 ha; O-l5m above sea level; established in 1983.
4. North Reef Sanctuary: 13°04'-13°06'N, 92°36'-92°38'E; 348 ha; 0-30m above sea level.
5.South Sentinel Island Sanctuary: 10°44'-l0°47'N, 92°05'-92°07'E; 161 ha; O-40m above sea
level; established in 1977. The Andaman Forest Department initiated a project on the
conservation of the Estuarine Crocodile Crocodylus porosus in 1979, with the assistance of the
Government of India.
Land use: Formerly subsistence agriculture in small areas and extensive hunter-gatherer
utilization of the forested areas. These activities are now yielding to intensive commercial
exploitation. Selective felling is widespread in the mangrove forest, and there is some

clear-felling in 40m strips. Two thirds of the strips are felled and the rest are left for coastal
protection and as a source of seed.
Possible changes in land use: Increasing external pressure on the islands is likely to result in
further degradation of the remaining terrestrial ecoystems with concomitant damage to the
mangrove forest, coral reefs and fisheries. The islands have been designated as a "specially
backward" region where industry can claim general financial concessions in order to establish
itself.
Disturbances and threats: Since the 1970s, a vast expansion of the logging operations has
clear-felled large areas with devastating ecological repurcussions. For example, Little Andaman is
already reported to be 75% deforested. The effects of this massive deforestation on the estuarine,
mangrove and coral ecosystems has not been investigated. Some 12,000 ha of mangroves have
been clear-felled, mainly for firewood, with detrimental effects on the offshore fisheries.
Unrestricted persecution of Estuarine Crocodiles by local people in the past has greatly reduced
their numbers. Choudhury and Bustard (1980) recorded 97% destruction of crocodile nests in the
1977 nesting season, almost entirely as a result of egg-robbing by settlers. Seventeen per cent of
the nest-guarding females were killed in that year alone. The creation of an Andaman Island Free
Port has been proposed in order to accelerate the development of the islands; the outcome of
meetings in Central Government on this topic are unknown. The immense potential of the forests
for renewable resource utlization has been largely ignored in a rush to exploit the standing timber
for powerhouse, matchwood and plywood factories.
Economic and social values: Under proper management, the terrestrial and mangrove forests of
the Andaman and Nicobar Islands would be capable of supporting a major forestry industry on a
sustainable basis. The mangrove forests are breeding and nursery grounds for many commercially
important fishes and crustaceans, and are thus of crucial importance in maintaining the region's
fisheries. The mangrove forest also provides valuable coastal protection from cyclonic storms.
Many of the islands are of great scenic beauty and have tremendous potential for tourism.
Fauna: The wetlands support several rare and endangered wildlife species including the Dugong
Dugong dugon, an endemic race of the Grey Teal Anas gibberifrons albogularis, the Estuarine
Crocodile Crocodylus porosus and several species of marine turtles. The Grey (or Andaman) Teal
was once abundant in the Andaman Islands, but numbers have fallen drastically in recent years.
Little is known of the ecology of this bird. Many endemic species and races of terrestrial
vertebrates remain in the unexploited forests of both island groups.
Special floral values: There are about 130 species of ferns and 100 species of orchids in an
estimated 700,000 ha of forest (1984).
Research and facilities: The Bombay Natural History Society and Zoological Survey of India
launched several expeditions to the Andaman Islands during the 1960s and 1970s.
References: Chatterjee (1977); Choudhury & Bustard (1980); FAO (1984); Fernandes (1987);
Kar (1984); Untawale (1985); Whitaker (1985).
Criteria for inclusion: 123.
Source: See references.
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NEPAL
INTRODUCTION
based on information provided by Rajendra Lal Shrestha and H.S. Nepali.
Area: 147,181 sq.km.
Population: 16,300,000 (1985).
Nepal is a small, landlocked, mountainous Kingdom on the south slope of the Great Himalaya.
The country is roughly rectangular in shape and runs parallel to the Himalayan axis; it is
approximately 880 km from east to west, and on average about 140 km from north to south. It is
bounded to the north by the Tibetan Autonomous Region of the People's Republic of China, to the
east by Sikkim, and to the south and west by India.
Nepal is an agricultural country, with about 94% of the population engaged in farming. The major
cops are rice, maize and wheat as cereals, and jute, oil-seeds, sugar cane, potatoes and tobacco as
cash crops. The population of about 16.3 million is growing at the rate of 2.7% per year, and this
rate is likely to increase because of the age structure.
Most of the country has a monsoonal climate, with an average annual rainfall of between 1,000
and 2,500 mm, 80-90% of which falls during the summer monsoon from June to September.
Average maximum temperatures during summer range from over 40°C in the lowlands to about
20°C in the midland hills and 16°C at 4,000m in the highlands.
On the basis of its topography and climate, Nepal can be divided into four major ecological
zones: Lowland, Midland, Highland and Trans Himalayan. The Lowland Zone or Terai occupies
a narrow strip along the southern edge of the country, on the border with India. Altitudes range
from 60-300 metres above sea level, and the climate is tropical. The region is characterized by
large rivers and their flood plains, dense tropical forest and extensive areas of tall grassland. The
human population density is very high, and large areas of the forest and natural grassland have
been converted into agricultural land.
The Midland Zone is comprised of a series of hill ranges, steep sided valleys and intermontane
basins stretching across the middle of the country, at elevations from 1,000m to 3,500m. The
climate is subtropical or temperate, and varies greatly according to the local topography.
Population pressure has increased considerably in recent decades and extensive deforestation has
taken place in the centre and east of the country. Soil erosion is severe, and landslides are
becoming increasingly frequent during the heavy rains of the summer monsoon. Most of the
natural ecosystems are under threat, and many species of wildlife have shown a drastic decline in
numbers in recent years.
The Highland Zone includes all the northern regions of Nepal from the bottom edge of the
coniferous forest zone at about 2,750m up through the rhododendron, birch and alpine meadow
zones to the barren rocky slopes and perpetual snows at over 8,000m on the summits of the high
Himalayas. Many areas are extremely remote and difficult of access, and as such are naturally
protected from any major incursions by man.

The relatively small Trans Himalayan Zone lies to the north of the main Himalayan chain in
western Nepal. It is situated within the rain shadow of the Himalayas and, with an annual rainfall
of less than 500 mm, is significantly drier than the other zones. It lies at the extreme southern
edge of the great Tibetan Plateau, and like that region, is typified by a semi-arid steppic
vegetation.
Nepal straddles the transition zone between the Palearctic Realm to the north and the
Indomalayan Realm to the south. Thus, most species of animals and plants occurring at high
altitudes in the Himalayas are characteristic of the Palearctic Realm, while the fauna and flora of
the southern lowlands, on the edge of the great Gangetic plain, are typically Indomalayan.
Because of this meeting of biogeographical realms, the great range in altitudes and the diversity
of climatic zones, Nepal has an extremely rich fauna and flora. Nearly 100 species of mammals
and 850 species of birds have been recorded, and it is estimated that there are some 10,000
indigenous species of plants.
Summary of Wetland Situation
Lacking a coastline, and with over two-thirds of it territory mountainous, Nepal has rather few
wetlands other than fast-flowing rivers and streams. There are three major river systems fed by
the snows and glaciers of the Himalayas: the Kosi in the east, the Gandak in the centre, and the
Karnali in the west. These rivers, along with the numerous smaller rivers rising in the Mahabharat
and Siwalik Ranges, contribute up to 40% of the annual flow of the Ganges River, and 71% of its
dry season flow. Other wetlands include about 5,000 ha of small lakes scattered throughout the
country, 1,200 ha of man-made reservoirs, 5,000 ha of village tanks and ponds, and some 185,000
ha of rice paddies. Large reservoirs under construction in the Gandak River system (45,000 ha),
Bagmati River basin (9,000 ha) and Karnali River basin (24,000 ha) will add a further 80,000 ha
of surface water area when completed (Rajbanshi, 1986).
Most of the lakes in the highlands are oligotrophic and many are of recent glacial origin. There
are some small pockets of marshy grassland in river valleys, and a few of the mid-elevation lakes
have fringing marshes. The most extensive marshes occur in the lowlands, on the flood plains of
the three major rivers. Severe flooding during the summer monsoon and constant shifting of the
river channels have created wide flood plains with a mosaic of sand and shingle banks, oxbow
lakes, patches of riverine forest, marshes and seasonally flooded grasslands.
Although Nepal possesses rather few wetlands, the ecological diversity of the wetland ecosystems
is very great, and this is reflected in the great variety of wetland fauna. A total of 164 indigenous
species of fishes have been recorded, with species of Schizothorax, Orienus, Schizothorichthys
and Tor dominating in most of the rivers and streams in the midland and highland zones. Over
130 species of waterfowl have been recorded, including most species typical of the Gangetic
plain, and a wide variety of migrants which cross the Nepalese Himalayas on their way between
breeding areas in north and central Asia, and wintering areas further south in the Indian
subcontinent. The aquatic reptiles include two threatened species of crocodilians, the Marsh
Crocodile Crocodylus palustris and the Gharial Gavialis gangeticus. The Gharial is endangered
throughout its range, and the Nepalese populations may now be the most viable remaining in the
wild.
In general, however, very little information is available on the wetlands of Nepal. The national
conservation bodies have focused most of their attention on the problems caused by
over-exploitation of the country's forest resources. During the 30-year period from 1950 to 1980,

more than 30% of Nepal's forests were destroyed. It is hardly surprising, therefore, that wetlands
have received very little attention. However, the recent global campaign to promote the
conservation of wetlands has been well received in Nepal, and the need to conserve wetlands is
now widely recognized.
Following the establishment of the National Parks and Wildlife Conservation Office in 1972,
various rich natural areas were set aside for nature conservation (Shah, 1978). By 1987, six
National Parks, four Wildlife Reserves and one Hunting Reserve had been created (Jaakko Poyry
Oy & Madecor, 1987). Many of Nepal's most important wetlands are included within this system
of reserves. Most of the important highland lakes are situated in the three large Himalayan
National Parks (Sagarmatha, Langtang and Shey Phoksumdo); the country's largest lake, Lake
Rara, is protected in Lake Rara National Park; and significant tracts of the riverine wetlands in the
lowlands are protected in the Royal Sukla Phanta Wildlife Reserve, Royal Bardia Wildlife
Reserve, Royal Chitwan National Park and Kosi Tappu Wildlife Reserve. However, by far the
most important site for waterfowl in Nepal, namely Kosi Barrage, is unprotected. It has been
recommended that the nearby Kosi Tappu Wildlife Reserve be extended southwards to include
the barrage, but the situation is complicated because the area is leased to the Government of India
(Jaakko Poyry Oy & Madecor, 1987).
Wetland Research
There has been no systematic research on wetlands in Nepal. A considerable amount of fisheries
research has been carried out by the Fisheries Development Division of the Department of
Agriculture, which has 14 Fisheries Development Centres scattered throughout the country. A
Lake Development Centre has been established in the Pokhara Valley to explore and improve the
fisheries potential of the seven lakes in the valley, and the Centre has already carried out
limnological studies at three of the lakes. Detailed biological investigations have been made at
Taudaha Lake in Kathmandu Valley, and waterfowl censuses have been undertaken at Kosi
Barrage, the Pokhara Lakes and several other sites. Other wetland related studies have included
research on the Marsh Crocodile and Gharial at wetlands in the lowlands, a survey of habitat of
the Relict Himalayan Dragonfly Epiophlebia laidlawi in Kathmandu Valley, an ecological study
of waterfowl in Royal Chitwan National Park, and research on the Swamp Deer Cervus duvauceli
in Royal Sukla Phanta Wildlife Reserve.
Wetland Area Legislation
There is no legislation which relates specifically to wetlands, but much of the legislation
concerning protected areas is relevant to this type of habitat. The National Parks and Wildlife
Conservation Act 2029 was introduced in 1973 to provide a legal basis for Nepal's conservation
programme. This act superseded the Wildlife Protection Act of 1958 (amended in 1967) and the
Hunting Rules of 1967. The National Parks and Wildlife Protection Regulations were drawn up in
1974 to control hunting and restrict trade in wild animals in accordance with the Convention on
International Trade in Endangered Species (CITES), of which Nepal is a signatory. Other relevant
regulations include the Royal Chitwan National Park Regulations (1974), Wildlife Reserve
Regulations (1975) and Himalayan Mountain National Park Regulations (1979). In addition to
national parks, the legislation provides for the establishment of three categories of reserves,
namely wildlife reserves, strict nature reserves and hunting reserves. Also, provision has been
made under the Soil Conservation and Watershed Management Act (1982) for the protection of
watershed areas.

The Nepalese Government acceded to the Convention on Wetlands of International Importance
Especially as Waterfowl Habitat (the Ramsar Convention) on 17 December 1987, and designated
one site, Kosi Tappu Wildlife Reserve, for inclusion in the List of Wetlands of International
Importance established under the terms of the Convention.
Wetland Area Administration
Prior to the National Parks and Wildlife Conservation Act of 1973, conservation was the
responsibility of the Forest Department, which established hunting reserves, issued hunting
licenses and controlled hunting within forest reserves. In 1972, a National Parks and Wildlife
Conservation Office was set up as a semi-autonomous branch of the Forest Department, with
responsibility for the administration and management of parks and reserves and for the
coordination of the activities of the wildlife guards. The Office, with the assistance of FAO and
UNDP, initiated a National Park and Wildlife Project in 1973. The objectives were to conserve
and manage the country's rich wildlife resources and habitats, establish and manage national
parks and nature reserves, and run a local education programme in collaboration with the
Conservation Education and Publicity Unit created in 1974. In 1982, the National Parks and
Wildlife Conservation Office was upgraded to departmental status within the Ministry of Forests.
The provision of guards and enforcement of law in all parks and reserves has been the
responsibility of the Royal Nepal Army since 1975. The Department of Soil Conservation and
Watershed Management was set up in 1974, and is responsible for the management of watershed
protection areas.
Organizations involved with Wetlands
a) Governmental Organizations
Department of National Parks and Wildlife Conservation
Responsible for the administration and management of parks and reserves, and for the
coordination of the activities of the wildlife guards.
Fisheries Development Division, Department of Agriculture
Responsible for research and management of fisheries, and development of aquaculture.
Department of Soil Conservation and Watershed Management
Responsible for the management of watershed protection areas.
King Mahendra Trust for Nature Conservation
An autonomous organization established in 1982 under the King Mahendra Trust for Nature
Conservation Act (2039), to promote the conservation and management of natural resources in
order to improve the quality of life of the human population.
Natural History Museum, Tribhuvan University
Established in 1975 under the auspices of the Institute of Science and Technology, Tribhuvan
University, to promote research on Nepal's fauna and flora, and to increase public interest in
natural history and nature conservation.
Nepal Nature Conservation Society
An independent government registered society, established in 1971 to encourage local
interest in natural history and conservation. - Nepal Bird Watching Club - Nepal Heritage Society
An independent society concerned primarily with the country's cultural heritage.

WETLANDS
Site descriptions based on a report prepared for this Directory by Rajendra Lal Shrestha and H.S.
Nepali, a series of wetland data sheets provided by Carol Inskipp, and additional wetland data
sheets and mid-winter waterfowl counts provided by Devi Gurung et al., Harka B. Gurung, Yam
Gurung, Kim C. Hudson, Steven Madge, Megh Bahadur Pandey, J.O.M. Roberts, Michael J.
Rogers, Anthony Stones, Rajendra N. Suwal and Kalu Ram Tamang.
Wetland name: Rani Tal
Country: Nepal
Coordinates: 28°5l'N, 80°11'E;
Location: in the terai of extreme southwestern Nepal, 12 km SSE of Mahendranagar, Kanchanpur
District.
Area: 220 ha.
Altitude: l00m.
Biogeographical Province: 4.8.4.
Wetland type: 14.
Description of site: A small, permanent, freshwater lake and associated grassy marshes,
surrounded by forest. The lake is situated near the eastern border of the Royal Sukia Phanta
Wildlife Reserve, and is the only lake in the Reserve.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,443 mm,
an average maximum temperature of 42°C, and an average minimum temperature of 10°C. Over
90% of the annual precipitation falls between June and September. Extreme temperatures of 50°C
and 3°C have been recorded.
Principal vegetation: The lake vegetation includes Pistia sp; the surrounding marshes are
dominated by the tall grasses Saccharum spontaneum, Vetiveria zizanioides, Eulaliopsis binata,
Heteron contoratus, Arundo donax and Phragmites karka. In a region of Sal forest (Shorea
robusta), with thick lianas and dense undergrowth beneath a heavy forest canopy.
Land tenure: The lake and surrounding areas are state owned.
Conservation measures taken: The lake is protected within the Royal Sukla Phanta Wildlife
Reserve (15,500 ha), established in 1976. From 1965 to 1976, the area was afforded some
protection as a Royal Shikar (Hunting) Reserve.
Land use: None at the lake; there is some illegal cattle grazing and collection of firewood and
fodder in the Wildlife Reserve.
Disturbances and threats: None, except for some cutting of marsh grasses for weaving.
Economic and social values: None known.
Fauna: The lake is visited by a large variety of waterfowl, both resident and migratory species.
Resident species include Phalacrocorax niger, Egretta garzetta, E. alba, Ardea
purpurea,Anaslomus oscilans, Dendrocygna javanica, Sarkidiornis ,nelanolos, Nellapus
coromandelianus, Gallinula chloropus, Porphyrio porphyrio, Metopidius indicus, Rostratula
benghalensis and Sterna melanogaster. Passage migrants and winter visitors include
Phalacrocorax carbo, Anser indicus, Anas penelope, A. falcata, A. strepera, A. acuta, A
querquedula, Netta rufina, Fulica atra, Himantopus himantopus, Tringa erythropus, T.
stagnatilis, T. nebularia, T. ochropus, T. glareola, Gallinago gallinago, Calidris temminckii, c
subminuta and Philomachus pugnax. The Black-necked Stork Ephippiorhynchus asiaticus is an
occasional visitor. The Grey-headed Fish-Eagle chthyophaga ichthyaetus, Swamp Francolin
Francolinus gularis and Brown Fish-Owl Ketupa zeylonensis occur in the area, and Pallas's
Fish-Eagle Haliaeetus leucoryphus has been recorded.
The lake supports a small population of the Marsh Crocodile or Mugger Crocodylus palustris,
and 14 species of fishes have been recorded including Tor tor, Ghanna spp and Mystus spp.

The Wildlife Reserve has a rich mammalian fauna including Tiger, Smooth-coated Otter, Hispid
Hare (Panthera tigris, Lutra perspicillata, Caprolagus hispidus), and Nepal's largest remaining
population of Swamp Deer Cervus duvauceli (at least 900 in 1976). The endangered Pigmy Hog
Sus salvanius may also be present.
Special floral values: None known.
Research and facilities: There is an observation hide on stilts overlooking the lake. The Wildlife
Reserve is fully staffed and the necessary infrastructure has been provided. Basic faunal and floral
surveys have been carried out; an ecological study of the Swamp Deer was undertaken in 1974-76
(Schaaf, 1978), and the avifauna has been well documented.
References: Bhatt & Shrestha (1977); Fleming (1977); Green (1986); Inskipp & Inskipp (1985);
Karpowicz (1985); Schaaf (1978).
Criteria for inclusion: lb. 2b, 3b.
Source: Carol Inskipp, Rajendra Lal Shrestha, H.S. Nepali and Kim C. Hudson.
Wetland name: Karnali River
Country: Nepal
Coordinates: 28°22'-28°38'N, 81°05'-81°18'E;
Location:on the western terai, 50 km northwest of Nepalganj, Bardia District.
Area: c.9,000 ha.
Altitude: 170m.
Biogeographical Province: 4.8.4.
Wetland type: 11, 12, 13, 15 & 18.
Description of site: A stretch of the Karnali River on a broad alluvial plain at the base of the
Himalayan foothills in southwestern Nepal. The river is wide and shallow, with numerous
channels, sand banks and stony islands, some associated riverine forest, and seasonally flooded
grassland in adjacent areas. The discharge fluctuates widely from a minimum of 310 cubic metres
per second in March to a maximum of 9,950 cubic metres per second in August.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 2,012 mm, a
maximum temperature of 43.6°C and a minimum temperature of 3.0°C. Most of the annual
precipitation falls between June and September.
Principal vegetation: Seasonally flooded riverine forest dominated by Acacia catechu and
Dalbergia sissoo; moist mixed riverine forest dominated by Ficus glomerata, Eugenia jambolana
and Mallotus philippinensis; seasonally flooded grassland dominated by Saccharum spontaneum
and the shrub Tamarix dioica. In a region of Sal forest (Shorea robusta) with areas of grassland
and savanna.
Land tenure: The river and marshes are state owned; adjacent areas are partly state owned and
partly private farmland.
Conservation measures taken: The northeastern part of the wetland is included within the Royal
Bardia Wildlife Reserve (96,800 ha), established in March 1976 and increased in size by almost
threefold in 1982. From 1969 to 1976, the area was afforded some degree of protection as a Royal
Shikar (Hunting) Reserve.
Land use: Fishing and river transportation outside the reserve. Some cutting of grass for thatch
and collection of fern shoots, herbs and other forest products are permitted on a controlled basis
in the Wildlife Reserve, but all hunting, agricultural practices and stock grazing have been
stopped. Local people and visitors may fish in rivers bordering the Reserve.
Disturbances and threats: None at present; the wetland is situated in an uninhabited and almost
undisturbed area. However, there are plans to construct a 390 metre high dam on the Karnali
River upstream from the wetland, for hydro-electric power and irrigation (the Chisapani Project).
Construction could begin in 1995. The dam would take eight years to complete, and would create

a reservoir of 29,110 ha. If this project goes ahead, much of the wetland habitat along the Karnali
River below the dam will be lost.
Economic and social values: The river supports a small fishery.
Fauna: The Karnali River supports one of the largest populations of the endangered Gharial
Gavialis gangeticus in Nepal, with a minimum of 10-15 adults in 1981 (Groombridge, 1982). The
Marsh Crocodile or Mugger Crocodylus palustris is also present. The river is noted for its
Mahseer Tor tor, a premier sporting fish. Other fishes include barbels Barbus spp, large silurid
catfish and Ompac bimaculatus. The islands and shingle banks provide nesting habitat for Esacus
recurvirostris, Vanellus duvaucelii, Sterna melanogaster and S. albifrons, and Glareola lactea
occurs and may breed. The Smooth-coated Otter Lutra perspicillata is common, and the Ganges
Dolphin Platanista gangetica has been reported.
The Wildlife Reserve supports a rich mammalian fauna with several threatened species such as
Tiger Pant heratigris, Swamp Deer Cervus duvauceli and Hispid Hare Caprolagus hispidus.
Special floral values: None known.
Research and facilities: The Wildlife Reserve is adequately wardened, but there are no facilities
for visitors or research. An ecological survey of the Reserve was undertaken between 1975 and
1977, and basic faunal and floral surveys have been carried out.
References: Green (1986); Groombridge (1982); Inskipp & Inskipp (1982); Shrestha (1986).
Criteria for inclusion: 1b, 2a.
Source: Harka B. Gurung and Carol Inskipp.
Wetland name: Lake Rara
Country: Nepal
Coordinates: 29°32'N, 82°05'E;
Location: in Mugu District, Karnali Zone, in the mid-western Himalayan region, 24 km north of
Jumla and 370 km northwest of Kathmandu.
Area: 1,036 ha.
Altitude: 2,980m.
Biogeographical Province: 2.38.12.
Wetland type: 14.
Description of site: A clear, oligotrophic lake at high altitude in the Himalayas of mid-western
Nepal, at the headwaters of the Karnali River. The lake lies in the first and oldest of the
Kathmandu nappes, and is thought to have been formed as a result of river capture. It is very deep
(maximum 167m), and the margins shelve steeply below water level. The lake does not freeze
over in winter, in contrast to lakeside streams which are frozen for at least four months of the
year. The lake is fed by a number of small seasonal streams, mostly entering along the northern
shore, and has a single outlet, the Nijar Khola river, at the western end. Lake Rara is the largest
lake in Nepal; it is surrounded by meadows and coniferous forest with a back-drop of
snow-capped Himalayan peaks, and is noted for its outstanding scenic beauty.
Climatic conditions: Temperate monsoonal climate. At Jumla, 24 km to the south, the average
annual rainfall is 462 mm, the mean maximum temperature 27.2°C (June), and the mean
minimum temperature -4.1°C. At Lake Rara, conditions are somewhat drier and colder, and the
area is snow-bound, to a depth of at least 60 cm, from December until March or April.
Principal vegetation: Patches of marsh with reeds (probably Phragmites), Juncus sp and
Fimbristylis sp around the lake's margin, and a rich growth of Myriophyllum sp in shallow water.
There is a large open area of marshy meadows and abandoned fields south of the lake with
species such as Polygonum imilletii, Oxygraphis polypetala and Ranunculus sp. Surrounding
forests are dominated by Pinus excelsa with Juniperus wallichiana, Rhododendron arboretum,
Picea smithiana and Quercus semecarpifolia.
Land tenure: The lake and surrounding areas are state owned.

Conservation measures taken: The lake and its entire catchment area are protected within the
Lake Rara National Park (10,600 ha), established in 1976 to conserve the unique beauty and
fragile ecosystems of the area. The 600 inhabitants of the two small villages in the park, Rara and
Chhabru, were resettled in the southern lowlands of Nepal in 1980.
Conservation measures proposed: Prearey and Pritehard (1985) have recommended that some
management be implemented to restrict the natural encroachment of forest on to the abandoned
meadows south of the lake.
Land use: None.
Disturbances and threats: None; in a very remote and sparsely populated area. Less than ten
tourists were reported to have visited the lake in 1985.
Economic and social values: The lake and surroundings are noted for their outstanding scenic
beauty, but the park is perhaps one of the least visited National Parks in the world.
Fauna: The lake has a rich invertebrate fauna; the larvae of mayflies (Ephemeroptera),
Gammarus sp and lumbriculid worms are abundant, and aquatic beetles, hemipterans and
Planorbis and Limnea snails are present. Several species of fish occur, including the snow trout
Schizothorax sinuatus, S. hodgsoni and S. progastus.
The lake is a wintering area for small numbers of several species of waterfowl, and provides a
staging area for many species migrating across the Himalayas. Winter visitors include
Tachybaptus ruficollis, Podiceps cristatus (maximum 85), P. nigricollis (maximum 15), Anas
crecca, A. platyrhynchos, Netta rufina (maximum 40), Aythya fuligula (maximum 50), Bucephala
clangula, Mergus merganser, Fulica atra (maximum 200). Passage migrants include
Phalacrocorax carbo, Botaurus stellaris, Egretta alba, Ardea cinerea, Anser anser, A. indicus,
Tadorna ferruginea, Anas penelope, A. strepera, A. acuta, A. clypeata, Aythya ferina, A. nyroca,
Hydrophasianus chirurgus, Charadrius mongolus, Tringa ochropus, T. glareola, Actitis
hypo/eucos, Calidris minuta, C. temminckii, Larus ichthyaetus, L. brunnicephalus, L. ridibundus
and Gelochelidon nilotica.
Mammals include the Common Otter Lutra lutra.
Special floral values: None known.
Research and facilities: There is a small guest house at the National Park Headquarters, but
visitors must be self-sufficient in food and other supplies. A management plan has been prepared
for the park (Bolton, 1976), a preliminary ecological survey has been undertaken, and several
avifaunal surveys have been carried out.
References: Bolton (1976); Brearey & Pritchard (1985); Cox (1985); Ferro (1978/79); Fleming et
al. (1985); Green (1986); Inskipp & Inskipp (1985); Karpowicz (1985).
Criteria for inclusion: 1b, 2b, 3 b.
Source: Harka B. Gurung, Megh Bahadur Pandey, Carol Inskipp, Rajendra Lal Shrestha and H.S.
Nepali.
Wetland name: Phoksumdo Tal
Country: Nepal
Coordinates: 29°12'N, 82°57'E;
Location: in Dolpo District, on the southern slopes of Kanjiroba Himal, 145 km northwest of
Pokhara.
Area: c.500 ha.
Altitude: 3,660m.
Biogeographical Province: 2.38.12.
Wetland type: 14.
Description of site: A high altitude oligotrophic lake in the Himalayas of northwestern Nepal; the
second largest lake in Nepal. The lake is very deep and "Y" shaped with a shoreline of about 25

km. It is fed by two rivers rising in snow-melt on Kanjiroba Himal, and drains south into the Suli
River, a tributary of the Bheri River.
Climatic conditions: Temperate monsoonal climate.
Principal vegetation: Little if any aquatic vegetation; some pasture land and primitive
agriculture in surrounding areas, and pine forests of Pinus excelsa with Abies spectabilis and
Quercus semecarpifolia on adjacent slopes.
Land tenure: The lake and surrounding areas are state owned.
Conservation measures taken: The lake and its entire catchment area are protected in the Shey
Phoksumdo National Park (355,500 ha), established in 1984.
Land use: Some livestock grazing (sheep and goats) and subsistence agriculture around the lake.
Phoksumdo Tal is in a very remote and sparsely populated area, with only three small villages in
the vicinity.
Disturbances and threats: Overgrazing around the lake by herds of sheep and goats brought into
the area from distant villages during summer, and burning of forest to provide more pasture and
agricultural land. There is a considerable amount of illegal hunting in the National Park.
Economic and social values: None known.
Fauna: Apparently of little if any importance for waterfowl. No information is available on the
other fauna of the lake. The National Park supports a rich mammalian fauna including the
endangered Snow Leopard Panthera uncia and many Tibetan species.
Special floral values: No information.
Research and facilities: Several studies have been carried out on the larger mammals of the park,
but very little is known about the lake. There are no facilities for tourists, and few visitors have
been allowed to enter the area.
References: Green (1986); Karpowicz (1985); Sakya (1978).
Criteria for inclusion: 0.
Source: Carol Inskipp, Rajendra Lal Shrestha and H.S. Nepali.
Wetland name: Jagdishpur Reservoir
Country: Nepal
Coordinates: 27°35'N, 83°05'E;
Location: in the southern lowlands (terai) near the Indian border, 10 km north of Taulihawa,
Kapilvastu District.
Area: Unknown.
Altitude: l00m.
Biogeographical Province: 4.8.4.
Wetland type: 17.
Description of site: A water storage reservoir with associated freshwater swamps and marshes in
the terai near the Indian border.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of about 1,400
mm, a maximum temperature of about 35°C, and a minimum temperature of about 10°C. Most of
the precipitation falls between mid-June and late September.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Little information is available. The reservoir is known to be important for a variety of
waterfowl including Ardea cinerea and Porphyrio porphyrio, and Ciconia ciconia has been
recorded.

Special floral values: No information.
Research and facilities: Cox carried out a brief avifaunal survey in 1978.
References: Cox (1982).
Criteria for inclusion: 0.
Source: Carol Inskipp.
Wetland name: Gaidhawa Tal
Country: Nepal
Coordinates: 27°30'N, 83°15'E;
Location: in the southern lowlands (terai) near the Indian border, west of Bhairawa, Lumbini
Zone.
Area: Unknown.
Altitude: l00m.
Biogeographical Province: 4.8.4.
Wetland type: 14.
Description of site: A small freshwater lake and associated marshes in the terai near the Indian
border.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of about 1,400
mm, a maximum temperature of about 35°C, and a minimum temperature of about 10°C.
Most of the precipitation falls between Mid-June and late September.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Thought to be an important wintering area for waterfowl. In January 1980, Underwood
observed 57 Mycteria leucocephala, 20 Platalea leucorodia and 20 Sarkidiornis melanotos at the
lake. All three of these species are uncommon in Nepal.
Special floral values: No information.
References: Underwood (1980).
Criteria for inclusion: 1b, 3b.
Source: Carol Inskipp.
Wetland name: Titi Tal
Country: Nepal
Coordinates: 28°38'N, 83°37'E;
Location: 2.5 km east of the Kali Gandaki River, 55 km northwest of Pokhara, central Nepal.
Area: 6 ha.
Altitude: 2,620.
Blogeographical Province: 2.38.12.
Wetland type: 14.
Description of site: A small freshwater lake and associated marshes in the upper drainage of the
Narayani River, in the main Himalayan range. Nearby peaks rise to over 8,150m.
Climatic conditions: Temperate monsoonal climate.
Principal vegetation: A dense growth of marsh grasses and other aquatic plants covers over half
the surface of the lake.
Land tenure: No information.
Conservation measures taken: None.

Conservation measures proposed: The lake is situated within the proposed Annapurna
Conservation Area.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Little information is available. Anas platyrhynchos was found nesting in 1970 and 1977,
these constituting the only recent breeding records of this species in Nepal.
Special floral values: No information.
References: Martens (1972); Roberts (1978).
Criteria for inclusion: 0.
Source: Carol Inskipp, Rajendra Lal Shrestha and H.S. Nepali.
Wetland name: Phewa Tal
Country: Nepal
Coordinates: 28°15'N, 83°55'E;
Location: one km west of Pokhara, Kaski District, in the Himalayan foothills of West Nepal.
Area: 400 ha.
Altitude: 742m.
Biogeographical Province: 4.8.4.
Wetland type: 14 & 19.
Description of site: A clear, freshwater lake and associated marshes with adjacent rice paddies in
the Pokhara Valley. Most of the lake is fairly deep (maximum depth 20m), but there are shallow
areas on the northern and western shores with emergent aquatic vegetation. The lake is fed by
several small streams and a river entering at its western end, and has a single outlet into the Pardi
Khola river at its eastern end. The water level has been raised artificially by the Pardi Dam at the
eastern end, to provide water for irrigation.
Climatic conditions: Humid subtropical monsoonal climate with an average annual rainfall of
3,477 mm, a mean minimum temperature of 6°C (December), and a mean maximum temperature
of 31°C (May and June).
Principal vegetation: Grassy marshes along the northern and western shores; rice paddies in
adjacent areas, and terraced fields, secondary scrub and degraded forest with Schima waliichii and
Castanopsis indica on nearby hillsides.
Land tenure: The lake is state owned. The lake shore and surrounding areas are privately owned.
Conservation measures taken: The fishermen around the lake have formed an Association with
two major objectives: to improve the management of the fishery by stocking with both indigenous
and exotic fish species; and to protect the lake from poachers using non-conventional fishing
methods. The forested slopes around a hotel on the north shore of the lake (Fishtail Lodge) are
protected by the owners.
Land use: Subsistence fishing, sport fishing, pleasure boating and other forms of outdoor
recreation; subsistence farming and tourist development in surrounding areas. The lake is used as
a water supply for irrigation in the Pokhara valley, and there are many hotels and one of the
King's palaces on the south shore.
Disturbances and threats: The reed-beds which existed at the west end of the lake until at least
1970 have been cleared, and the cutting of the remaining aquatic vegetation for animal fodder
continues on a large scale. During the tourist season (October to May), pleasure boating causes a
considerable amount of disturbance to waterfowl populations. Forest clearance has caused erosion
problems on the hillsides around the lake, and these are likely to get worse as deforestation
continues.
Economic and social values: Phewa Tal is noted for its scenic beauty, with Macchapucchare and
other Himalayan peaks forming a back-drop to the lake. It is a very popular tourist attraction;

there is a thriving tourist industry in the area, and the renting of boats and sale of fish to tourists
provides a useful source of income for the local people. Recent studies suggest that the lake could
support a valuable commercial fishery based on a sound stocking programme.
Fauna: The lake has a rich fish fauna including several native species of carp, as well as murrel,
garfish and spiny eels. Two very popular sport fishes, the Mahseer Tor tor and the Asla, are
abundant.
The lake, marshes and adjacent rice paddies support small resident and wintering populations of
many species of waterfowl, and provide an important staging area for waterfowl migrating over
the Himalayas, particularly in spring. Residents include Tachybaptus ruficollis, Phalacrocorax
carbo (maximum 110), Ardeola grayii, Bubulcus ibis, Butorides striatus, Egretta garzetta, E.
intermedia, E. alba, Amaurornis phoenicurus, Vanellus duvaucelii and V. indicus. Winter visitors
include Podiceps cristatus, Ardea cinerea, many ducks, mainly Anas strepera (up to 500), A.
platyrhynchos (up to 350), A. acuta (up to 500) and Aythya ferina (up to 800), with smaller
numbers of Anas penelope, A. falcata (maximum 16), A. crecca, A. querquedula, A. clypeata,
Netta rufina, Aythya baeri (rare), A. nyroca, A. fuligula, Bucephala clangula and Mergus
merganser, and also small numbers of Fulica atra, Gallinago stenura and G. gallinago. Duck
numbers reach their peak during the spring migration in late February and early March. Other
species recorded on passage include Ardea purpurea, Dendrocygna javanica, Anser anser, A.
indicus, Tadorna ferruginea, Nettapus coromandelianus, Hydrophasianus chirurgus, fifteen
species of shorebirds, three species of gulls and four species of terns. All occur in small numbers
except for the shorebirds Vanellus vanellus, Tringa nebularia, T. ochropus and Actitis hypoleucos
which are common.
Special floral values: None known.
Research and facilities: A Lake Development Centre has been established at Pokhara to study
the fisheries potential of the lakes in the Pokhara valley. A detailed limnological study has been
carried out, and there have been some experiments with improved fishing techniques. Several
waterfowl censuses have been made, and the avifauna of the area has been well documented.
References: Bhatt (1977); Fleming (1973), lnskipp & Inskipp (1985); Karpowicz (1985); Kemp
et al. (1985); Rajbanshi (1986).
Criteria for inclusion: lb, le, 2b, 3b.
Source: Harka B. Gurung, Carol Inskipp, J.O.M. Roberts, Michael J. Rogers, Rajendra Lal
Shrestha and H.S. Nepali.
Wetland name: Begnas Tat
Country: Nepal
Coordinates: 28°10'N, 84°05'E;
Locations :15 km southeast of Pokhara, in the Himalayan foothills of West Nepal.
Area: 225 ha.
Attitude: 800m.
Biogeographical Province: 4.8.4.
Wetland type: 14 & 19.
Description of site: A shallow, eutrophic freshwater lake and associated marshes with
surrounding rice paddies, in the Pokhara Valley.
Climatic conditions: Humid subtropical monsoonal climate with an average annual rainfall of
3,477 mm, a mean minimum temperature of 6°C (December), and a mean maximum temperature
of 31°C (May and June).
Principal vegetation: Some emergent vegetation around the shoreline, and floating vegetation on
the surface. The reed-beds which once existed on the southern shore were cleared in the late

1970s and early 1980s. The lake is surrounded by rice paddies, and there are terraced fields and
patches of secondary scrub and degraded forest on the nearby hills.
Land tenure: The lake is state owned; surrounding areas are privately owned (subsistence
farmers).
Conservation measures taken: The fishermen around the lake have formed an Association with
two major objectives: to improve the management of the fishery by stocking with both indigenous
and exotic fish species; and to protect the lake from poachers using non-conventional fishing
methods. The success of the latter has resulted in better natural recruitment of indigenous fish
species.
Land use: Commercial fishing, sport fishing, pleasure boating and other outdoor recreation;
subsistence farming in surrounding areas.
Disturbances and threats: The cutting of aquatic vegetation for animal fodder and other
purposes has almost completely destroyed the emergent aquatic vegetation. Pleasure boating
during the tourist season (October to May) causes considerable disturbance, and this, coupled
with the lack of secluded marsh areas, can result in most waterfowl leaving the lake. The
surrounding hillsides have been badly deforested and the deforestation continues.
Economic and social values: The lake supports a small commercial fishery, and the renting of
pleasure boats to tourists provides some income for the local people. The fisheries production has
been increased from 21.7 kg/ha/year in 1981-82 to 25.9 kg/ha/year in 1985 by stocking with large
fingerlings and improved management.
Fauna: Amphibians and fishes abound, and the Mahseer Tor tor, a very popular game fish, is
common. The lake, marshes and adjacent rice paddies once supported small resident and
wintering populations of many species of waterfowl, and provided a staging area for waterfowl
migrating over the Himalayas, but the destruction of marsh vegetation and high levels of
disturbance in recent years have made the area unsuitable for most species. A census in March
1987 revealed only small numbers of grebes (Tachybaptus ruficollis and Podiceps cristatus),
herons and egrets (Bubulcus ibis, Egretta garzetta, E. alba and Ardea cinerea), Fulica atra,
Metopidius indicus, Vanelius indicus and Gallinago sp. Nettapus coromandelianus has nested at
the lake, and sixteen other species of Anatidae have been recorded in winter or on migration,
including Anser indicus, Tadorna ferruginea, Anas falcata, Netta rufina, Aythya nyroca and
Bucephala clangula. Other passage migrants have included several species of shorebirds, gulls
and terns. A Black necked Crane Grus nigricollis was observed in 1978, and White-tailed Eagles
Haliaeetus albicilla have occurred in winter.
Special floral values: None known.
Research and facilities: A Lake Development Centre has been established at Pokhara to study
the fisheries potential of the lakes in the Pokhara valley. A detailed limnological study has been
carried out, and there have been some experiments with stocking and improved fishing
techniques. Several waterfowl censuses have been made, and the avifauna of the area has been
well documented.
References: Bhatt (1977); Fleming (1973); Inskipp & Inskipp (1985); Karpowicz (1985);
Rajbanshi (1986).
Criteria for inclusion: lb. 3b.
Source: Carol Inskipp, Michael J. Rogers, Rajendra Lal Shrestha and H.S. Nepali.
Wetland name: Rupa Tat
Country: Nepal
Coordinates: 28°1O'N, 84°1O'E;
Location: 24 km southeast of Pokhara, in the Himalayan foothills of West Nepal.
Area: c.65 ha.
Altitude: 800m.

Biogeographical Province: 4.8.4.
Wetland type: 14 & 19.
Description of site: A small, eutrophic freshwater lake and marshes with adjacent rice paddies, in
the Pokhara valley.
Climatic conditions: Humid subtropical monsoonal climate with an average annual rainfall of
3,477 mm, a mean minimum temperature of 6°C (December), and a mean maximum temperature
of 31°C (May and June).
Principal vegetation: Some floating aquatic vegetation and fringing reed-beds; rice paddies
along the northern shore, degraded forest to the west, and relatively undisturbed forest to the east.
Land tenure: The lake is state owned; the adjacent rice paddies are privately owned (subsistence
farmers).
Conservation measures taken: The fishermen around the lake have formed an Association with
two major objectives: to improve the management of the fishery by stocking with both indigenous
and exotic fish species; and to protect the lake from poachers using non-conventional fishing
methods.
Land use: Fishing and aquaculture; there are two small fish farms at the lake.
Disturbances and threats: Deforestation in the surrounding hills is creating erosion problems,
and the fishing activities cause some disturbance to waterfowl.
Economic and social values: The lake supports a small subsistence fishery. Recent studies have
suggested that with a sound stocking programme and improved management, the fishery could be
operated on a commercial basis.
Fauna: Little information is available. The lake is known to support a rich invertebrate fauna, and
fishes are abundant. Small numbers of waterfowl were observed by P. Heath in 1986, including
Nettapus coromandelianus and Metopidius indicus.
Special floral values: None known.
Research and facilities: A Lake Development Centre has been established at Pokhara to study
the fisheries potential of the lakes in the Pokhara valley. A limnological study has been carried
out, and there have been some experiments with improved fishing techniques and aquaculture.
References: Rajbanshi (1986).
Criteria for inclusion: lb.
Source: Carol Inskipp, Rajendra Lal Shrestha and H.S. Nepali.
Wetland name: Wetlands in Royal Chitwan National Park
Country: Nepal
Coordinates: 27°20'-27°35'N, 83°55'-84°45'E;
Location: in Chitawan and Nawal-Parasi Districts, in the Inner Terai of south-central Nepal 120
km southwest of Kathmandu.
Area: National Park 93,200 ha; area of wetlands unknown.
Altitude: c.150m.
Biogeographical Province: 4.8.4.
Wetland type: 11, 12, 13, 14, 15 & 18.
Description of site: The wetlands within the Royal Chitwan National Park on the flood plains of
the Rapti, Reu and Narayani rivers. Wetland habitats include wide, shallow rivers with extensive
shingle banks and many sandy islands, seasonally flooded riverine forest and grassland, and
several small oxbow lakes and associated marshes formed by frequent changes in the river
channels. Both the Rapti and the Reu flow west into the Narayani which drains southwards into
the Ganges. The Rapti forms the northern boundary of the eastern portion of the park, and the
Narayani forms the western boundary. The monsoon rains cause severe flooding and changes in
the character and course of the rivers. The discharge in the Narayani varies from as little as 173

cubic metres per second in March to 11,370 cubic metres per second in August. The four
principal lakes are Devi Tal (120 ha), Manna Tal (100 ha), Tammer Tal (25 ha), and Lame Tal;
all are shallow, permanent, freshwater lakes with a luxuriant growth of aquatic vegetation.
Climatic conditions: Humid tropical monsoorittl liinate with n average annual rainfall of 2,400
mm, a mean maximum temperature of 38°C (June), and a mean minimum temperature of 6°C
(December). About 90% of the precipitation falls during the summer monsoon, from June to
September. The winters are relatively dry with northerly winds from the Himalayas and Tibetan
Plateau prevalent.
Principal vegetation: Most of the lakes are almost covered in the water hyacinth Lantana
camara. Tall grassland, up to eight meters high, and riverine forest forms a mosaic along the river
banks, and are maintained by seasonal flooding. Several types of grassland have been identified.
Saccharum spontaneum is one of the first species to colonize newly created sand banks, and
grows in pure stands or in association with Narenga sp. Various short grasses and herbs such as
Polygonum plebujum and species of Persicaria, Cyperus, Kyllingia and Mariscus grow on
exposed sand banks. Arunda-Phragmites associations form dense tall stands along stream beds on
the flood plain and around lakes, while Themeda villosa forms a tall grass cover in clearings in
the forest. Early stages in the development of riverine forest are dominated by Acacia catechu and
Dalbergia sissoo, and later stages by Bombax ceiba and Trewia nudiflora, with an understorey of
Callicarpa macrophylla, Clerodendron viscosum and Phyllanthus emblica. The riverine forests
on the south bank of the Rapti and on the large islands and lower section of the Narayani remain
in good condition, but the northern bank of the Rapti River (outside the park) is intensively
cultivated, and only narrow strips of forest remain along the west bank of the Narayani. The
climax vegetation of the Inner Terai is sal forest (Shorea robusta), which covers 70% of the park.
Land tenure: State owned (Government of Nepal).
Conservation measures taken: All the wetlands are protected in the Royal Chitwan National
Park (93,200 ha), established in 1973 and enlarged to its present size in 1977. The park was listed
as a World Heritage Site in November 1984. Management of the park is currently of a high
standard (Green, 1986).
Land use: Nature-oriented tourism in the National Park; intensive fishing in the rivers outside the
park. Because of the tremendous pressure to allow cutting of the tall grass for roof thatch, the
National Park is opened for two weeks a year to local thatch-cutters. Between 50,000 and 80,000
permits are issued each year, and over 66,830 tonnes of grass are harvested annually.
Disturbances and threats: Overgrazing along the park boundary is accelerating the already
extensive erosion of river banks, and the large-scale cutting of tall grasses within the park has
resulted in changes in the floral composition of the grassland communities. Considerable
antagonism exists between the park authorities and local people, particularly residents of
Padampur Panchayat, and this is likely to escalate as the local human population continues to
increase and remnant forest and grassland areas outside the park decline. There is over-fishing
and excessive disturbance along the rivers just outside the park, and the oxbow lakes are rapidly
becoming overgrown with water hyacinth Lantana camara. There are proposals to build two pulp
mills and a hydro-electric barrage on the Narayani River upstream of the park. Effluents from the
mills and changes in the water regime could have a serious effect on the riverine ecology,
particularly for the endangered Gharial.
Economic and social values: The National Park is extremely important for tourism, and provides
a valuable source of revenue for the Government. Visitor numbers rose from less than 1,000 in
1974 to over 8,000 in 1982. However, few local people are employed in the park, and the local
population gains little direct benefit from tourism.
Fauna: The rivers and lakes are rich in amphibians and fishes. Some 62 species of fishes have
been recorded in the Narayani, including Tor tor, T. putitora, Barilius spp and Puntius spp.

The wetlands support a large population of the Marsh Crocodile or Mugger Crocodylus palustris
(about 200 individuals in 1978), and the Narayani River has one of the world's largest surviving
populations of the endangered Gharial Gavialis gangeticus (about 50 adults in 1982). Other
reptiles include some 19 species of snake, monitor lizards Varanus spp and freshwater turtles.
The rivers and oxbow lakes are very important as breeding, wintering and staging areas for a wide
variety of waterfowl. Residents and summer visitors include Anhinga melanogaster, Ixobrychus
sinensis, 1. cinnamomeus, Nycticorax nycticorax (colony of about 500 near Devi Tal),Ardeola
grayii Bubulcus ibis, Butorides striatus, Egretta garzetta (abundant), E. intermedia, E. alba,
Anastomus oscitans, Ciconia episcopus, Leptoptilos javanicus, Pseudibis papillosa (flocks of up
to 40), Dendrocygna javanica (hundreds), Porzana fusca, Amaurornis akool, A. phoenicurus,
Hydrophasianus chirurgus, Metopidius indicus, Rostratula benghalensis, Burhinus oedicnemis,
Esacus recurvirostris, Glareola lactea (flocks of up to 300), Vanellus duvaucelii, V. indicus,
Sterna aurantia, S. melanogaster and S. albifrons.
Winter visitors include up to 750 Phalacrocorax carbo and several thousand ducks, mainly
Tadorna ferruginea, Anas strepera, A. crecca, A. platyrhynchos, A. acuta and Mergus merganser.
Other winter visitors and passage migrants occurring in smaller numbers include Tachybaptus
ruficollis, Podiceps cristatus, Phalacrocorax niger, Ardea cinerea, Mycteria leucocephala,
Ciconia nigra (maximum 20), Ephippiorhynchus asiaticus, Anser anser, A. indicus (maximum
117), nine other species of ducks, Grus grus, Anthropoides virgo, Porzana pusilla, Gallinula
chioropus, Porphyrio porphyrio, Fulica atra, Larus ichthyaetus, L. brunnicephalus, L.
ridibundus, Hydroprogne caspia and Sterna hirundo. Twenty-one species of shorebirds have been
recorded as winter visitors or passage migrants, the most numerous being Charadrius dubius, C.
alexandrinus (up to 120), Tringa nebularia (up to several 100), and Calidris temminckii.
Wintering Anatidae are most abundant along the Narayani River, while shorebirds favour the
Rapti River.
Many other species of birds occurring in the park are to a large extent dependent on the wetlands.
These include the raptors Pandion haliaetus, Ichthyophaga ichthyaetus and I. nana, the Bengal
Florican Houbaropsis bengalensis, the owls Ketupa zeylonensis and K. flavipes, and four species
of kingfishers, Ceryle rudis, Alcedo atthis, A. meninting and Pelargopsis capensis.
In all, over 450 species of birds have been recorded in the National Park.
The park is reknown for its rich mammalian fauna, including many threatened species such as the
Indian Rhinoceros Rhinoceros unicornus (at least 300), Tiger Panthera tigris and Hispid Hare
Caprolagus hispidus. Mammals especially dependent on the wetlands include the Smooth-coated
Otter Lutra perspicillata, Fishing Cat Felis viverrina and Ganges Dolphin Platanista gangetica.
The biomass of wild ungulates in the riverine/grassland vegetation types far exceeds that reported
anywhere else in the Indian sub-continent.
Special floral values: None known.
Research and facilities: The National Park is well staffed with wardens and armed guards, and
there are many facilities for visitors in the park and at the town of Sauraha just outside. Numerous
studies have been carried out on the wildlife and ecology of the park, much of the work focusing
on the larger mammals. Halliday (1982) carried out a study of the distribution of resident and
migratory birds along the Rapti and Narayani Rivers in 1982, and an Aberdeen University
Expedition has surveyed the fish in the Narayani River. A crocodile rearing project, funded by
Frankfurt Zoological Society, was initiated in 1978 to produce Gharials for release in the park and
for re-introduction into other river systems in Nepal. A hatchery was established near the park
headquarters, and the first releases were made in March 1981.
References: Green (1986); Groombridge (1982); Gurung (1983); Halliday (1982); Inskipp &
Inskipp (1985); Karpowicz (1985); Upreti (1985).
Criteria for inclusion: 1b, 2a, 2b, 3b.

Source: Harka B. Gurung, Carol Inskipp, Devi Gurung et al., Yam Gurung, Rajendra Lal
Shrestha, Anthony Stones, Rajendra N. Suwal, Kalu Ram Tamang and H.S. Nepali.
Wetland name: Taudaha Lake
Country: Nepal
Coordinates: 27°38'N, 85°17'E;
Location: on the southern edge of Kathmandu Valley, seven km SSW of Kathmandu.
Area: 4 ha.
Altitude: 1,370m.
Biogeographical Province: 2.38.12/4.8.4.
Wetland type: 15.
Description of site: A freshwater pond surrounded by rice paddies, on the southern edge of
Kathmandu Valley. The pond has a maximum depth of six metres; it is fed by several intermittent
streams from the adjacent rice terraces, and drains through a permanent outlet. The water level
increases during the rainy season in summer, and recedes during the winter. A pH value of 7.8 has
been recorded.
Climatic conditions: Temperate monsoonal climate with an average annual rainfall of 1,407 mm,
a mean maximum temperature of 28°C (May, June and July), and a mean minimum temperature
of 2°C (January).
Principal vegetation: Yadav et al. (1983) recorded 39 species of aquatic plants, the dominant
species including Ceratophyllum demersum, Hydrilla verticillata, Nymphoides vindicum, Trapa
quadrispinosa and species of Lemna, Wolfia, Spirogyra and Ulothrix. Surrounding areas are
under cultivation for rice.
Land tenure: The pond is state owned; surrounding land is privately owned.
Conservation measures taken: None.
Land use: Fishing, washing of clothes and recreation (swimming); cultivation of rice and other
crops in surrounding areas.
Disturbances and threats: The run-off from adjacent agricultural land contains fertilizers and
organic waste which are causing eutrophication and speeding up plant succession. As a result, the
area of open water is decreasing in size. Hunting and fishing are uncontrolled, and there is a
considerable amount of disturbance from people washing in the lake, and from traffic on a nearby
road.
Economic and social values: Taudaha Lake is the only remaining natural lake in the Kathmandu
Valley, and is thus of considerable value for limnological and botanical research.
Fauna: The lake supports a rich fish fauna, and Yadav et al. recorded 36 taxa of
macro-invertebrates, mainly Oligochaeta, Ephemeroptera, Chironomidae and Mollusca. Some
waterfowl have been reported in the past (e.g. Tachybaptus ruficollis and Porzana pusilla), but
very few birds have been present in recent years because of the increased disturbance.
Special floral values: None known.
Research and facilities: Studies have been carried out on the flora and fishes of the lake, and
Yadav et al. made a detailed biological investigation in 1981 and 1982.
References: Fleming et al. (1985); Yadav et al. (1983).
Criteria for inclusion: lb.
Source: Carol Inskipp, Rajendra Lal Shrestha and H.S. Nepali.
Wetland name: Bagmati River and Basant Gaon Ponds
Country: Nepal
Coordinates: 27°40'N, 85°18'E;

Location: near Chobar Gorge, 5-10 km south of Kathmandu.
Area: Basant Gaon Ponds 25 ha; 5 km of river.
Altitude: 1,270m.
Biogeographical Province: 2.38.12/4.8.4.
Wetland type: 11 & 17.
Description of site: A group of small water storage reservoirs at Basant Gaon, and a five km
stretch of the Bagmati River south from Basant Gaon. The river is shallow and fast-flowing, with
wide banks of mud, sand and shingle. Unlike much of the Bagmati River elsewhere in
Kathmandu Valley, this stretch is relatively undisturbed.
Climatic conditions: Temperate monsoonal climate with an average annual rainfall of 1,407 mm,
a mean maximum temperature of 28°C (May, June and July), and a mean minimum temperature
of 2°C (January).
Principal vegetation: There is very little aquatic vegetation. Adjacent areas are under cultivation,
mainly for rice.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: It has been suggested that some protection be given to the
Basant Gaon Ponds.
Land use: No information.
Disturbances and threats: Hunting at Basant Gaon Ponds, and some general disturbance from
local people.
Economic and social values: No information.
Fauna: The ponds and river provide a staging and wintering area for a wide variety of migrant
ducks and shorebirds. Numbers are generally small, but it is believed that if disturbance could be
reduced, the area would hold many more birds. The commoner shorebirds include Vanellus
vanellus, V. duvaucelii, V. cinereus, V. indicus, Charadrius dubius, C. alexandrinus, Tringa
nebularia, T. ochropus, T. glareola, Actitis hypoleucos, Gallinago gallinago and Calidris
temminckii. The Ibisbill Ibidorhyncha struthersii is regular on autumn passage, and Himantopus
himantopus and Charadrius placidus have been recorded.
Special floral values: None known.
Research and facilities: The avifauna of the area has been well documented.
References: Inskipp & Inskipp (1986).
Criteria for inclusion: lb.
Source: Carol Inskipp and H.S. Nepali.
Wetland name: Shivapuri Watershed
Country: Nepal
Coordinates: 27°48'N, 85°22'E;
Location:on the north side of Kathmandu Valley, 10 km NNE of Kathmandu.
Area: Reserve 14,487 ha; area of wetlands unknown.
Altitude: 1,366-2,732m.
Biogeographical Province: 2.38.12.
Wetland type: 12.
Description of site: Fast-flowing rivers and streams in the Shivapuri Watershed and Wildlife
Reserve on the south slopes of Shivapuri Dada, the second highest hill on the edge of Kathmandu
Valley.
Climatic conditions: Temperate monsoonal climate with the average annual rainfall ranging
from less than 1,800 mm in parts of the watershed to over 3,200 mm. About 90% of the
precipitation falls during the monsoon between May and October. Temperatures reach a
maximum of 23°C in August.

Principal vegetation: No information is available on the aquatic vegetation. About 50% of the
watershed is still forested with oak and oak-pine associations dominated by Quercus
semecarpifolia, Q. lanata, Pinus roxburghii and P. wallichiana.
Land tenure: State owned.
Conservation measures taken: The entire watershed is protected in the Shivapuri Watershed and
Wildlife Reserve (14,487 ha), established in 1985. The main objectives of the reserve are to
ensure a reliable and high quality supply of water for Kathmandu, and minimize degradation of
land by applying appropriate corrective measures. Some fuelwood and fodder plantations have
been established in the reserve.
Land use: The watershed is the main source of water for domestic consumption and
hydro-electric power in Kathmandu. Some 5,000 people reside in the reserve, and live by
subsistence agriculture. The summit of Shivapuri Dada is a popular area for tourists.
Disturbances and threats:The cutting of trees for cattle fodder and fuel, the extension of
agricultural land up the mountain slopes, grazing by livestock throughout the watershed, and
uncontrolled tourism are all causing considerable damage to the natural plant communities
Economic and social values:The watershed is particularly important as a source of water for
Kathmandu City, and is a popular area for tourists.
Fauna: Shivapuri is noteworthy for its population of the Relict
Himalayan Dragonfly Epiophlebia laidlawi, a threatened species restricted to the Himalayas
between Kathmandu Valley and Darjeeling. The dragonfly is dependent on clear, cold, rapidly
flowing streams in steep forested valleys at altitudes from 2,100 to 2,700m, a habitat type under
threat throughout the eastern Himalayas.
Special floral values: No information.
Research and facilities:The IUCN/SSC Odonata Specialist Group carried out a survey of the
Epiophlebia laidlawi population in 1981, and made some recommendations for conservation.
References: Green (1986); Wells et al. (1983).
Criteria for inclusion: 1a, 2a.
Source: See references.
Wetland name: Wetlands in Langtang National Park
Country: Nepal
Coordinates: 28°00'-28°20'N, 85°15'-86°00'E;
Location: near the Tibetan border in north-central Nepal, 60 km NNE of Kathmandu.
Area: National Park 171,000 ha; area of wetlands unknown.
Altitude: Wetlands at 3,600-4,380m.
Biogeographical Provinces :2.38.12.
Wetland type: 12 & 14.
Description of site: Numerous small lakes and ponds, and a fast-flowing river with gravel banks,
at high altitude in Langtang National Park in the central Himalayan region of Nepal. The principal
lakes are the three Gosainkunda lakes (Gosainkunda, Bhairavkunda and Sarawastikunda) at the
source of the Trisuli River (4,380m), the two Naukund lakes at 3,750m, and the five Panch
Pokhari lakes, also at 3,750m. Gosainkunda, Bhairavkunda and the Naukund lakes are deep,
oligotrophic lakes with clear, turquoise-blue waters and no aquatic macro-vegetation.
Saraswatikunda and the Panch Pokhari lakes are also oligotrophic, but are shallower than the
others and have some algal growth. There are many smaller freshwater lakes and ponds above
3,600m in the park, particularly around Langtang village. Some of the shallower lakes and ponds
freeze over in winter, and some are seasonal. The principal river is the Langtang Khola which has
its source in the 20 km long Langtang Glacier. The river descends rapidly through a broad glacial

valley, and in the region of Kyanjin, at 3,800m, there are wide gravel banks and numerous gravel
islands.
Climatic conditions: Temperate monsoonal climate; the average annual rainfall at Langtang
village (3,429m) is 1,027 mm, and the mean monthly maximum temperatures are 7°C in January
and 17°C in June.
Principal vegetation: Most of the lakes have no aquatic vegetation other than phytoplankton and
some algae, but seasonal ponds near Langtang village support a wide variety of emergent plants.
There is some Salix scrub in Langtang Khola valley, and Myricara rosea grows on the riverside
gravels and flats. Most of the lakes are surrounded by alpine meadows.
Land tenure: State owned (Nepal Government).
Conservation measures taken: The wetlands are protected in Langtang National Park (171,000
ha), established in 1976.
Land use: Some of the lakes are visited by pilgrims and tourists trekking in the park, and the
Langtang Khola valley is on a popular trekking route. The alpine meadows around the lakes are
grazed during the summer by domestic livestock from settlements both within and outside the
park.
Disturbances and threats: Tourists and pilgrims cause some disturbance and littering,
particularly at the Gosainkunda lakes during the Gosainkund Festival. Meadows around the lakes
are heavily grazed during the summer months.
Economic and social values: Gosainkunda is a holy lake and the site of a pilgrimage. The lake is
visited by some 8,000 Hindus and Buddhists each July and August, most pilgrims staying a
maximum of 24 hours, and worshipping the god Shiva by bathing in the lake. The lakes at Panch
Pokhari are also an important pilgrimage site. The park is very popular for tourist trekking, and
over 2,000 tourists visited the park annually during the period 1977-79.
Fauna: The snow trout Schizothorax plagiostomus occurs in the lower reaches of the Langtang
Khola, but the lakes are devoid of fish, and support very little animal life. Chironomid larvae and
pea-mussels (Sphaeriidae) have been found in the mud at Gosainkunda and Saraswatikunda.
Invertebrates are more numerous at the small ponds near Langtang village and Kyanjin, and the
frog Rana polunini occurs around Langtang village.
Very few waterfowl have been recorded at the lakes, despite numerous visits to some of the lakes
by bird-watchers. A pair of Tadorna ferruginea has been seen regularly at Saraswatikunda, and is
known to have bred there in 1980. Aythya fuligula has been recorded as a migrant at a pond near
Kyanjin. Up to 18 pairs of Ibisbills Ibidorhyncha struthersii nest on the gravel banks and islands
of the Langtang Khola river near Kyanjin. This is the largest breeding concentration of Ibisbills
known in Nepal. The birds arrive in April and leave again in September.
Special floral values: None known.
Research and facilities: There are many lodges in the park, providing food and accommodation
during the trekking season in spring and autumn. One of these is situated at Gosainkunda Lake.
The Durham University Himalayan Expedition conducted an 18 month multi-disciplinary survey
in 1976-77, and this has formed the basis for the first management plan. Several geological,
ecological and botanical surveys have been carried out, and the avifauna of the park has been well
documented.
References: Durham University Himalayan Expedition (1977); Green (1986); Inskipp & Inskipp
(1985); Klapste (1986); Redman & Murphy (1980).
Criteria for inclusion: lb.
Source: Carol Inskipp, Rajendra Lal Shrestha and H.S. Nepali.
Wetland name: Lakes in Sagarmatha National Park
Country: Nepal

Coordinates: 27°49'-28°0l'N, 86°41'-86°57'E;
Location:on the southern slopes of Sagarmatha (Mount Everest), in the Solu-Khumbu District of
Sagarmatha Zone, northeastern Nepal near the border with Tibet.
Area: c.500 ha of lakes.
Altitude: 4,700-5,500m.
Biogeographical Province: 2.38.12.
Wetland type: 14.
Description of site: Seventeen small glacial lakes in the upper catchment of the Dudh Kosi and
its tributaries, on the southern slopes of Mount Everest. All are oligotrophic lakes devoid of
macro-vegetation, and with clear, turquoise-blue waters. The Dudh Kosi flows south into the
Ganges. There are two main groups of lakes, the Gokyo lakes on the western flank of the
Ngozumpa Glacier (the source of the Dudh Kosi), and the Panch Pokhri lakes at the source of a
tributary, some 25 km to the southeast. The Gyoko lakes are a chain of five lakes impounded by
the lateral moraine of the Ngozumpa Glacier: Longponga (35 ha, 4,700m), Toujung (10 ha,
4,800m), Dudh Pokhari (63 ha, 4,790m), Ngojumba (105 ha, 4,925m) and Gyazumpa (49 ha,
5,125m). The Panch Pokhri lakes are a group of ten small lakes, the largest being only 35 ha in
extent, at 5,000-5,500m. The other two lakes are Gyuba Tschomoche (35 ha, 5,280m), near the
eastern edge of the Ngozumpa Glacier, and Tshola Tsho (50 ha, 4,500m), a few km to the east of
Longponga.
Climatic conditions: Temperate monsoonal climate with an average annual rainfall of about
950-1,050 mm, an average minimum temperature of -7.7°C (January), and an average maximum
temperature of 16.2°C (August). About 80% of the precipitation falls in the monsoon season from
June to September.
Principal vegetation: The lakes are devoid of macro-vegetation. There are some dwarf
rhododendrons, other low alpine shrubs and grasses around the lower lakes (e.g. Longponga and
Toujung), but most of the surrounding areas are bare rock, moraine and scree.
Land tenure: State owned (Government of Nepal).
Conservation measures taken: All the lakes are protected in the Sagarmatha (Mount Everest)
National Park (124,300 ha), established in 1976, and listed as a World Heritage Site in 1979.
Land use: Tourist trekking in the National Park. The three lowest Gyoko lakes (Longponga,
Toujung and Dudh Pokhari) lie on a popular tourist trekking route; Ngojumba, Gyazumpa and
Tshola Tsho are occasionally visited by trekkers, but Gyuba Tschomoche and the Panch Pokhri
lakes are very much off the beaten track. There is a popular tourist lodge by Dudh Pokhari lake.
Disturbances and threats: None known at the lakes. Problems elsewhere in the National Park
have been summarized by Green (1986).
Economic and social values: Set amidst magnificent mountain scenery, the lakes have great
scenic value and attract many visitors each year. About 5,000 foreigners visited the National Park
in 1981, and income from tourism has become an integral part of the local economy.
Fauna: The lakes are devoid of fish, and support very little animal life of any kind. Small
numbers of waterfowl of a variety of species have been recorded at the Gyoko lakes, particularly
at the height of the spring migration in May. These include Anser indicus, Tadorna ferruginea,
Anas penelope (maximum 35), A. strepera, A. acuta, A. clypeata, Aythya ferina, A. nyroca, A.
fuligula, Numenius arquata, Tringa totanus, T. nebularia, T. ochropus, Act itis hypoleucos,
Gallinago gallinago, Larus brunnicephalus and L. ridibundus. No information is available for
Gyuba Tschomoche, Tshola Tsho and the Panch Pokhri lakes, but it is likely that these lakes are
also used by small numbers of waterfowl during the migration seasons.
Special floral values: None known.
Research and facilities: A considerable amount of research has been carried out in the National
Park, and the fauna and flora have been well documented, but little attention seems to have been

given to the lakes. The Panch Pokhri lakes in particular remain very poorly known. There are
several tourist lodges in the Gokyo valley, including one by Dudh Pokhari lake.
References: Biwa (1974): Green (1986): InkiDD & InkiD (195) Schneider (197).
Criteria for inclusion: lb.
Source: Carol Inskipp, Rajendra Lal Shrestha and H.S. Nepali.
Wetland name: Kosi Barrage and Kosi Tappu Wildlife Reserve
Country: Nepal
Coordinates: 26°33'-26°45'N, 86°54'-87°04'E;
Location: on the Sapta Kosi River near Biratnagar, Saptari and Sunsari Districts, in the terai of
southeastern Nepal near the border with India.
Area: Kosi Barrage, several hundred ha; Wildlife Reserve, 6,500 ha.
Altitude: 75-81m.
Biogeographical Province: 4.3.1.
Wetland type: 11, 12, 13, 15, 17 & 18.
Description of site: A water storage reservoir (Kosi Barrage) on the Sapta Kosi river, a tributary
of the Ganges. The barrage was constructed between 1958 and 1964, and has created a large
expanse of open water with fringing reed-beds and other marsh vegetation. Extensive mudflats
and sand banks are exposed at low water levels. Embankments to the east and west contain the
river during periods of flooding. Borrow pits alongside the embankments retain water for most of
the year and support dense reed-beds. The Kosi Tappu Wildlife Reserve is situated a few km to
the north of the barrage. It incorporates a 24 km stretch of the Sapta Kosi and the adjacent flood
plain. The river is very wide and shallow, with many low islands, extensive mudflats, and
fringing marshes. The discharge varies from a minimum of 287 cubic meters per second in March
to a maximum of 15,940 cubic meters per second in August.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 2,110 mm,
an average maximum temperature of 37°C, and an average minimum temperature of 8°C.
Principal vegetation: Extensive reed-beds and other freshwater marshes around parts of the
reservoir and along the banks of the Sapta Kosi; rice paddies in adjacent areas. The original
vegetation of Kosi Tappu was riverine forest dominated by Acacia catechu and Dalbergia sissoo,
mixed deciduous forest and grassland, but much of this has been degraded by over-exploitation
and siltation.
Land tenure: Kosi Tappu Wildlife Reserve is state owned (Government of Nepal); the barrage is
leased to the Government of India. Adjacent areas are privately owned.
Conservation measures taken: Kosi Barrage and its associated marshes are unprotected. A
twenty-four km stretch of the river north of the barrage is protected in the Kosi Tappu Wildlife
Reserve (6,500 ha) established in 1976. By 1979, 12,000 villagers had been moved out of the
reserve and settled elsewhere. In December 1987, the Government of Nepal acceded to the
Ramsar Convention and designated the Kosi Tappu Wildlife Reserve for inclusion in the List of
Wetlands of International Importance established under the terms of the Convention.
Conservation measures proposed: It is hoped to extend the Wildlife Reserve southwards to
incorporate Kosi Barrage (an extension of about 13,000 ha), but the situation is complicated
because the land is leased to the Government of India. There is also a plan to extend the Wildlife
Reserve to the west to include the proposed Trijuga Hunting Reserve (36,300 ha).
Land use: Subsistence fishing; agriculture, mainly the cultivation of rice, in surrounding areas.
Disturbances and threats: Kosi Barrage is silting up as a result of soil erosion in the water
catchment area. The wetland is in a densely populated area, and there is a considerable amount of
disturbance from human activities. Habitat destruction and overstocking by domestic animals
continue to pose problems in the Wildlife Reserve.

Economic and social values: The Barrage supports a small fishery of importance for the local
communities.
Fauna: Kosi Barrage is Much the most important wetland in Nepal for waterfowl. About 114
species of waterfowl, i.e. almost all the species known to occur in Nepal, have been recorded.
Common residents include Phalacrocorax carbo (several hundred), eight species of herons and
egrets, Anastomus oscitans (up to 30), Ciconia episcopus, Pseudibis papillosa, Anas
poecilorhyncha, Metopidius indicus, Rostratula benghalensis, Esacus recurvirostris, Glareola
lactea (up to 1,500), Vanellus duvaucelii, V. indicus, Charadrius dubius, Sterna aurantia and S.
melanogaster. Summer visitors include Ixobrychus sinensis, I. cinnamomeus, Nettapus
coromandelianus, Gallicrex cinerea, Hydrophasianus chirurgus and Sterna albifrons.
The barrage is especially important as a staging area and wintering area for a variety of
trans-Himalayan migrants, notably ducks and shorebirds. Duck numbers build up from late
December and reach a peak between mid-February and mid-March; up to 50,000 have been
recorded at one time (e.g. in mid-February 1981). The maximum counts include:
7,000 Dendrocygna javanica
4,000 Tadorna ferruginea
600 Anas penelope
80 A. falcata
2,000 A. strepera
2,000 A. crecca
100 A. platyrhynchos
50,000 A. acuta
1,800 A. querquedula
500 A. clypeata
50 Netta rufina
100 Aythya ferina
20 A. baeri
150 A. nyroca
100 A. fuligula
Thirty species of shorebirds have been recorded as winter visitors or passage migrants, the main
migration occurring between February and mid-May, when up to 1,500 shorebirds have been
reported. The commoner species include Vanellus vanellus, Pluvialis dominica, Charadrius
alexandrinus, Numenius arquata, Tringa nebularia, T. ochropus, Actitis hypoleucos, Gallinago
gallinago, Calidris minuta, C. temminckii and Philomachus pugnax. Small numbers of gulls and
terns occur in winter or on passage, mainly Larus ichthyaetus, L. brunnicephalus, L. ridibundus
(maximum 150), Chlidonias hybrida, Gelochelidon nilotica, Hydroprogne caspia and Sterna
hirundo. Other regular migrants include Podiceps cristatus, Phalacrocorax niger, Ardea cinerea,
Anser indicus, Porphyrio porphyrio and Fulica atra. Noteworthy species, which have been
recorded in small numbers, include Pelecanus onocrotalus (up to 52), P. philippensis (regular in
spring in very small numbers), Mycteria leucocephala, Ciconia nigra, Ephippiorhynchus
asiaticus, Leptoptilos dubius, L. javanicus, Threskiornis melanocephalus (up to 30), Platalea
leucorodia (up to 70), Sarkidiornis melanotos and Rynchops albicollis. Other noteworthy birds of
the marshes and grassland include Swamp Partridge Francolinus gularis, the endangered Bengal
Florican Houbaropsis bengalensis, White-tailed Stonechat Saxicola leucura and Striated Marsh
Warbler Megalurus palustris. The Wildlife Reserve contains Nepal's last surviving population of
wild Water Buffalo Bubulus arnee, with some 60 reported in 1977. It is thought, however, that the
entire population has hybridized with feral Water Buffalo. The Ganges Dolphin Platanista
gangetica occurs quite commonly in the river.
Special floral values: None known.

Research and facilities: Basic accommodation is available for tourists in the Wildlife Reserve
and at Kosi village. Numerous ornithologists and bird-watchers have visited the barrage, and the
avifauna has been well documented.
References: Green (1986); Inskipp (1985); Inskipp & Inskipp (1985); Karpowicz (1985).
Criteria for inclusion: 2b, 3a.
Source: Harka B. Gurung, Carol Inskipp, Steven Madge, Rajendra Lal Shrestha, Anthony Stones
and H.S. Nepali.
REFERENCES
Bhatt, D.D. (1977). Natural History and Economic Botany of Nepal. Calcutta: Orient Long man
Ltd.
Bhatt, D.D. & Shrestha, T.K. (1977). The environment of Sukla Phanta. Kathmandu: Curriculum
Development Centre, Tribhuvan University.
Biswas, B. (1974). Zoological results of the Daily Mail Himalayan Expedition 1954: notes on
some birds of eastern Nepal. J. Bombay Nat. Hist. Soc. 71: 457-495.
Bolton, M. (1976). Lake Rara National Park Management Plan, 1976-81. FO/NEP/72/002 Project
Working Document No. 4. Kathmandu: UNDP/FAO.
Brearey, D.M. & Pritchard, D.E. (1985). Saipal 82-83: Biological Survey of Nepal's Far Western
Hills. 3. Birds and other Wildlife of Lake Rara National Park, Northwest Nepal. San Francisco:
Brearey & Pritchard.
Cox, J. (1982). Avian checklist of birds observed during 1978 in the district of Kapilvastu, central
tarai. Unpublished report.
Cox, J. (1985). Notes on birds recorded in Lake Rara National Park, May 1985. Unpublished
report.
Durham University Himalayan Expedition. (1977). Langtang National Park Management Plan
1977-82. HMG/UNDP/FAO Project NEP/72/002. UNDP & FAO.
Ferro, W. (17gf79). Some limnological and biological data from Rara, a deep Himalayan lake in
Nepal. J. Nepal Research Centre 2/3 (Sciences): 241-261.
Fleming, R.L. Jr. (1973). The general ecology, flora and fauna of midland Nepal. Kathmandu:
Curriculum Development Centre, Tribhuvan University.
Fleming, R.L. Jr. (1977). Sukla Phanta Wildlife Reserve. Nepal Nature Conservation Society
Newsletter No. 39, March 1977.
Flemming, R L. Sr., Flemming, R. L. Jr. & Bangdel, L. S. (1985). Birds of Nepal with reference
to Kashmir and Sikkim. Third edition. Kathmandu: Avalak.
Green, M. (1986). Directory of Indomalayan Protected Areas: Nepal Draft. Protected Areas Data
Unit, IUCN Conservation Monitoring Centre. Unpublished report.

Groombridge, B. (1982). The IUCN Amphibia - Reptilia Red Data Book. Part I: Testudines,
Crocodylia & Rhynchocephalia. Gland: IUCN.
Gurung, K.K. (1983). Heart of the Jungle. London: Andre Deutsch.
Halliday, J. (1982). A study of the ecological distribution of resident and migratory birds along
the Rapti and Narayani rivers in the Royal Chitwan National Park, November-December 1982.
Unpublished report.
Inskipp, C. (1985). Migration across the Nepalese Himalaya. Bull. Oriental Bird Club 1: 8-11.
Inskipp, C. & Inskipp, T.P. (1982). Notes on birds recorded in Nepal. Unpublished manuscript.
Inskipp, C. & Inskipp, T. P. (1985). A Guide to the Birds of Nepal. Beckenham, U.K.: Croom
Helm.
Inskipp, C. & Inskipp, T.P. (1986). Notes on birds recorded in Nepal, 1986. Unpublished
manuscript.
Jaakko Poyry Oy & Madecor. (1987). National Parks and Wildlife Development Plan. Draft.
Ministry of Forests and Soil Conservation.
Karpowicz, Z. (1985). Wetlands in East-Asia - A Preliminary Review and Inventory. ICBP Study
Report No. 6. Cambridge: International Council for Bird Preservation.
Kemp, P.H., Spieker, R. & Botsch, F. (1985). Investigations of the Lake Phewa. J. Nepal
Research Centre 7: 49-67.
Klapste, J. (1986). Trekking in Nepal Himalaya in search of Ibisbills. Bird Observer 665: 73-74.
Martens, J. (1972). Brutverbreitung palaarktischer Vogel im Nepal, Himalaya. Bonn. Zool. Ileitri.
23: 95-121.
Rajbanshi, K.G. (1986). Status of Inland Fisheries in Nepal. Paper presented at FAO/IPFC
Workshop on Strategies for the Management of Fisheries and Aquaculture in Mangrove
Ecosystems, Bangkok, Thailand, 23-25 June 1986.
Redman, N. & Murphy, C. (1980). Notes on birds recorded in Nepal 1980. Unpublished
manuscript.
Roberts, J.O.M. (1978). Breeding of the Mallard (Anas platyrhynchos) in Nepal. J. Bombay Nat.
Hist. Soc. 75: 485-486.
Sakya, K. (1978). Dalpo, the World behind the Himalayas. Kathmandu: Sharda Prakashan Griha.
Schaaf, C.D. (1978). Ecology and behaviour of the northern race of Swamp Deer (Cervus
duvauceli duvauceli Cuvier) in the Sukia Phanta Wildlife Reserve of Nepal. Ph.D. thesis,
Michigan State University, Michigan.

Schneider, E. (1978). Khumbu Himal 1: 50,000 Nepal: Kartenwerk der Arbeitsgemeinschaft fur
vergleichende Hochgebirgsforschung Nr. 2, second edition. Munich: E. Schneider.
Shah, B.B. (1978). National Parks and Wildlife Conservation in the Kingdom of Nepal: an
introduction. IUCN 14th General Assembly and Technical Meeting, Ashkabad, USSR, 11
October - 5 November 1978.
Shrestha, R.L. & Nepali, H.S. (1987). Present Status of Wetland Distribution and its Preservation
in Nepal. Paper presented at the Conference on Wetland and Waterfowl Conservation in Asia,
Malacca, Malaysia, 23-28 February 1987. IWRB & Interwader.
Shrestha, T.K. (1986). Ecology of the Gangetic Dolphin Platanista gangetica Roxb. in the
Karnali River. In: Joshi, S.C. (ed.), Nepal Himalaya: Geo-ecological Perspectives: 111-142. Naini
Tal.
Underwood, L. (1980). Random bird news in Nepal. Nepal Nature Conservation Society
Newsletter, February 1980.
Upreti, B.N. (1985). The Development of a Protected Area System in Nepal. In: Thorsell, J.W.
(ed.), Conserving Asia's Natural Heritage: the planning and management of protected areas in the
Indomalayan realm: 78-80. Gland: IUCN. Wells, S.M., Pyle, R.M. & Collins, N.M. (1983). The
IUCN Invertebrate Red Data Book. Gland: IUCN.
Yadav, U.R., Sharma Ghimire, G.P. & Amatya, R. (1983). Biological Investigation of Taudaha
Lake, Kathmandu. Journal of Natural History Museum 7: 1-14.

BHUTAN
INTRODUCTION
based on the literature, principally Jackson (1981), Blower (1986), IUCN (in prep) and
Mahat (1985), and information provided by David G. Long.
Area: 46,620 sq.km.
Population: 1,247,000 (1983).
The Kingdom of Bhutan is a small mountainous country in the Eastern Himalayas,
similar in size to Switzerland, but with an average population density of only 26.7
persons per square kilometre. There has been almost no industrial development in the
country, and about 90% of the population are dependent on subsistence agriculture.
Bhutan's most valuable natural resources are its forests, which are still estimated to
cover about 60% of the total land area, and its several major river systems. The country
is wholly mountainous, rising within the space of 140 km from an elevation of about
loom near the Indian border to summits at over 7,500m in the main Himalayan axis.
The climate is extremely varied, ranging from hot and humid subtropical conditions in
the south to cold and dry alpine conditions in the north. From May to October, the
Southwest Monsoon brings heavy rainfall (over 4,000 mm) to southern Bhutan, and
there is a pronounced dry season in winter. Further north, the rainfall is generally much
lower (600-700 mm), reaching a peak during the period June-August.
The enormous altitudinal range and varied climatic conditions are reflected in the
country's great ecological diversity and rich fauna and flora. The vegetation ranges
from tropical moist deciduous forest along the southern foothills through extensive
temperate forests of oak, rhododendron, larch, bamboo, maple, spruce, fir, pine and
birch, to alpine scrub and meadows above the treeline at 4,300m. The country can be
divided into three broad physiographic zones extending across the country from east to
west
a) the northern zone some 30-40 km in width including the main Himalayan range,
consisting for the most part of perpetual snow, glaciers and barren rock at altitudes in
excess of 4,000m;
b) the central zone about 70 km in width with altitudes ranging between 2,000m and
4,000m,
dominated by temperate coniferous and broad-leaved forests; c) the southern foothill
zone about 50 km in width with altitudes ranging from l00m to 2,000m, originally
covered with tropical and subtropical vegetation, but now extensively cleared for
human settlement and agriculture.

With a high proportion of the original forest cover still remaining, Bhutan is in a much
better position environmentally than any of its neighbours. There was extensive
commercial exploitation of forest resources up until 1979, when logging operatives
were nationalized and severe restrictions imposed on the export of timber in the interest
of sound forestry management and ecological stability. However, steadily increasing
human population combined with the associated increase in domestic livestock is
resulting in some deforestation and degradation of natural ecosystems. The forests are
grazed by excessive numbers of domestic livestock and are often burned, while the
wildlife is declining as a result of habitat destruction, grazing competition with
domestic livestock and, in some southern areas, organized poaching. Although the
population is low, people are concentrated in the fertile valleys, and in the
south-western foothills, the population density is now approaching its upper limit given
present farming methods. As a consequence, soil erosion, disruption of water supplies
and flood damage are rapidly becoming problems in parts of the central and southern
zones.
External assistance in the promotion of conservation has been received from the World
Wide Fund for Nature, particularly with respect to Manas Wildlife Sanctuary in the
south. More recently, the Food and Agricultural Organization of the United Nations
was invited to formulate a project on integrated forest management and conservation.
Priority needs in relation to nature conservation and wildlife management were
assessed for the development of an appropriate action programme. Some thirteen
wildlife sanctuaries and reserves have been established, covering approximately
971,300 ha or just over 20% of the total land area. However, the protected areas are
unevenly distributed, being concentrated in the north and south, and so do not provide
representative coverage of all vegetation zones. Moreover, their relative conservation
value varies enormously, as does the effectiveness of their protection.
Summary of Wetland Situation
Because of its extremely mountainous terrain, Bhutan possesses very few wetlands
other than its river systems and a scattering of small, high altitude glacial lakes in the
Himalayan range. There are three main groups of glacial lakes: a group of several lakes,
the largest about 300 ha in extent, at 27°57'N, 89°24'E, in the northwestern part of the
Jigme Dorji Wildlife Sanctuary; a group of eleven small lakes (all less than 100 ha in
extent) at 4,000-4,500m elevation in western Bhutan (27°30'N, 89°08'E); and a group
of six small lakes at similar altitudes a little further to the east (27°34'N, 89°30'E).
Nothing seems to be known about these lakes, but they are likely to be of considerable
limnological interest.
The river systems are extremely important and extensive, flowing southwards in
steep-sided valleys and gorges through all the main vegetation zones from alpine snow
and ice down to the subtropical forests of the foothills, and leaving Bhutan in broad
alluvial beds on the plains of West Bengal and Assam. The major river systems are the
Torsa, Raidak (Wong Chu), Sankosh (Mo Chu) and Manas. The rivers are generally
rocky and fast-flowing, and reach their highest levels during the monsoon between mid

April and October. Only in the inner valleys, such as the Thimphu, Punakha and
Boomthang, are there flat valley bottoms. Extensive bogs and marshes once existed in
these broad valleys, but most have now been drained for agricultural purposes, and only
in some of the more remote valleys, such as the Popshika and Khalong Chu, do any
significant natural marshes remain.
Most of the rivers are tapped for irrigation, but this does not have a significant effect on
their flow. There is minimal pollution because of the low population density and lack of
industry, and with much of the natural forest cover still intact, most of the rivers are
relatively free of silt. Fish are plentiful in rivers in the southern and central zones, and
trout have been introduced in the Ha and Paro valleys. Throughout Bhutan, riverbanks
and cliffs provide a very important habitat for plants and animals, the composition of
the individual communities depending on the altitude, exposure, rainfall etc. Some of
the rivers are used for hydro-electric schemes, but normally these are small, e.g. at
Thimphu, and have little environmental impact. However, a major hydro-electric
scheme at Chuhka has had considerable adverse effects on the Raidak Valley and its
forests.
From a conservation point of view, the most important wetland species in Bhutan is the
Black-necked Crane Grus nigricollis, for which the country has a great international
responsibility. Clements & Bradbear (1981) have estimated that about 500-600
Black-necked Cranes are present in winter, representing about 30-40% of the world
population of this species. The cranes, which breed on the Tibetan Plateau, arrive in
Bhutan in October or November and leave in February and March, returning each year
to the same valleys in the central zone, at altitudes between 2,400m and 3,400m. The
cranes are not molested by the local people, but the valley bottoms are cultivated and
many of the marshes where the birds once roosted have now been drained.
The endangered Gharial Gavialis gangeticus formerly occurred in Bhutan in the Manas
River, but now seems to be extinct, although an apparently unsuccessful attempt was
made to re-introduce the species in the late 1970s. The Swamp Deer Cervus duvauceli
also once occurred in the Manas region, but is now believed to be extinct in Bhutan.
The Ganges River Dolphin Platanista gangetica is still reported to occur in the Manas
near the Indian border, and the Mahseer (Tor sp), a very popular sport fish, is abundant
in the rivers in the lowlands.
Many of the high altitude glacial lakes and the headwaters of most of the major river
systems are situated within the Jigme Dorji Wildlife Sanctuary (790,495 ha),
established in 1974. This enormous sanctuary includes most of the high Himalayas of
Bhutan in a strip averaging 27 km wide along the country's northern border. The lower
portions of several of the major rivers are included in a chain of much smaller reserves
along Bhutan's southern border, e.g. the lower portion of the Manas River flows
through the Manas Wildlife Sanctuary (43,854 ha), Bhutan's second largest reserve
established in 1966. Until recently, however, none of the broad marshy valleys at
intermediate elevations in the central zone has been protected. Within the last few
years, a sanctuary for Black-necked Cranes has been established at Bumdiling in the

Khalong Chu Valley, and other crane areas in the Khatekha and Popshika Valleys may
be designated as sanctuaries in the near future.
Wetland Research
No research has been carried out specifically on the wetlands of Bhutan. The
UNDP/FAO Forestry Development Project has produced vegetation maps of Bhutan
based on Landsat imagery, and more recently, the University of Edinburgh has been
conducting a detailed botanical survey of the country. As a result, basic information is
available on the forest cover and flora of Bhutan. However, the fauna remains poorly
known, and there is an almost total lack of quantitative data on wildlife populations. A
few foreign scientists have visited the wintering areas of the Black-necked Cranes in
recent years, and one Government official in Bhutan has been studying the cranes for
some time.
Wetland Area Legislation
There is no legislation relating specifically to wetlands. Environmental conservation in
general is covered by the Bhutan Forest Act of 1969, the National Forest Policy of
1974, and the Wildlife Notification of 1974. River systems have further protection
under the Fishery Rules of 1974. Under the Forest Act of 1969, all forested land to
which no person has acquired a permanent, heritable and transferable right of use and
occupancy is declared as Government Reserve Forest. Clearing of land for cultivation
or other purposes, felling of trees, hunting, fishing and various other activities are
prohibited within Reserve Forests, except with the written permission of an authorized
Forest Officer. Concessions include the right to graze cattle and collect timber for
domestic use. The Wildlife Notification of 1974 provided for the creation of wildlife
sanctuaries, forest reserves and national parks. Additional restrictions imposed in these
areas include a ban on the felling of trees or cutting of other vegetation, except under
the provision of a Forest Department Working Plan, and a ban on grazing by domestic
cattle without permission from the Forest Department.
New draft legislation entitled Bhutan Wildlife (Protection) Act 1985, based on the
Indian Wildlife Act, has recently been prepared but it appears to be unnecessarily
lengthy and complicated. It has been recommended that a Nature Conservation and
National Parks Act be drafted to provide the basis for an effective conservation
programme. This should take the form of a basic enabling act with more emphasis on
the broader aspects of environmental conservation, rather than merely on the protection
of wildlife and control of hunting as in the present draft (Blower, 1986).
Wetland Area Administration
Nature conservation is the general responsibility of the Forestry Department,
established in 1969 and headed by the Director-General of Forests who is answerable to
the Minister of Trade, Industry and Forests. Specific responsibility within the
Department lies within the Wildlife Division, established in 1984 and headed by the

Director of Forests. The Division consists of Northern and Southern Wildlife Circles
based at Thimphu and Sarbhang, respectively, and each under the charge of a Deputy
Director.
Organizations involved with Wetlands
a)
Governmental Organizations
Forestry Department, Royal Government of Bhutan
Responsible for nature conservation and wildlife management.
Planning Commission, Royal Government of Bhutan
b)
-

Non-governmental Organizations
Royal Society for the Protection of Nature

c) Individuals
Dacho Paljor Dorji
An amateur crane conservationist resident in Thimphu
H.R.H. Namgyal Wangchuk
The Home Minister; a keen conservationist

WETLANDS
Site descriptions based on information provided by Prakash Gole and the literature.
Wetland name: Popshika and Khatekha Valleys
Country: Bhutan
Coordinates: 27°28'N, 90°11'E;
Location: Popshika Valley: east of Wangdi Phodrang and south of the main lateral
road, 50 km east of Thimphu. Khatekha Valley: 27°27'N, 89°50'E; south of Wangdi
Phodrang, 20 km ESE of Thimphu.
Area: Popshika c.2,500 ha; Khatekha c.l,000 ha.
Altitude: Popshika 2,600m; Khatekha 2,000m.
Biogeographical Province: 4.3.1./2.38.12.
Wetland type: 12, 15 & 20.
Description of site: Popshika Valley is a large marshy U-shaped valley in the upper
reaches of the Mo Chu River, a small tributary of the Sankosh River rising in the
highlands of central Bhutan. The whole of the valley floor is an extensive marsh,
perhaps the largest in Bhutan, with many small watercourses and an abundant growth
of grasses and herbaceous plants. In the centre of the valley there is a small hill on
which is situated the seasonally occupied village and monastery of Gangte Gompa.
Agricultural fields surround the village and line the western and northern sides of the
valley; the southern and eastern sides of the valley and the surrounding mountain slopes
are forested. Khateka Valley is a similar but smaller valley about 30 km to the west, on
the west bank of the Sankosh River. The shallow freshwater marsh in the valley bottom
is surrounded by heavily grazed bamboo scrub and cultivated land; adjacent hillsides
are forested.
Climatic conditions: Rather dry temperate climate with an average annual rainfall of
1,000 mm and temperatures ranging from -7°C to 20°C. Frosts, low cloud and fog are
frequent in winter, and there is moderate snowfall. Strong winds are common in
summer, and there is a rainy season from June to September.
Principal vegetation: The marsh vegetation is dominated by Arundinaria maling, and
includes a variety of other marsh grasses and herbs. The adjacent hills are covered in
Pinus wallichiana forest. Other common plants include Berberis asiatica, B. praecipua,
Larix griffithiana, Taxus baccata, Rhododendron falconneri, Tsuga dumosa and
Viburnum mullaha.
Land tenure: Mostly state owned; there are private holdings scattered throughout the
valleys and on the adjacent slopes.
Conservation measures taken: Both valleys are protected sites for the wintering
flocks of Black-necked Cranes Grus nigricollis. Expansion of agricultural activities and
drainage of marshes have been restricted, especially in Popshika Valley.
Conservation measures proposed: It has been proposed that both valleys be declared
as sanctuaries for the cranes. The proposal is being promoted by the Royal Society for
Protection of Nature in Bhutan, and is under consideration by the Government.
Land use: Grazing of domestic livestock, mainly yak, and a little subsistence
agriculture, mainly maize and potatoes. There are several small villages on the slopes of
Popshika Valley, and a school and dispensary are located near the marsh.

Possible changes in land use: No drastic changes are allowed, but there may be some
expansion of agriculture as the local population increases.
Disturbances and threats: Earlier proposals to drain the marshes for agricultural
purposes may no longer pose a serious threat to the wintering habitat of the cranes.
However, the increasing human population and consequent increase in disturbance
from people and livestock may eventually cause the cranes to move elsewhere.
Economic and social values: The Gangte Gompa (Gangtang) Monastery in Popshika
Valley attracts a large number of devotees.
Fauna: One of three important wintering areas for the endangered Black-necked Crane
Grus nigricollis in Bhutan. Clements and Bradbear observed 77 cranes in Popshika
Valley in March 1986. After the onset of the spring migration, and Prakash Gole
observed 101 cranes there in mid-February 1988. Local naturalists informed Clements
and Bradbear that the area regularly supports 140 cranes in winter. Small groups of
cranes are often seen in Khatekha Valley, and are believed to belong to the same
wintering flock as the Popshika birds. The cranes are not molested by the local
inhabitants, and are rather tame.
Special floral values: None known.
Research and facilities: Some research has been carried out on the wintering ecology
of the Black-necked Cranes, particularly in Popshika Valley.
References: Clements & Bradbear (1986); Gole (1981); Jackson (1981).
Criteria for inclusion: 1b, 2a.
Source: Prakash Gole.
Wetland name: Boomthang Valley
Country: Bhutan
Coordinates: 27°36'N, 90°43'E;
Location: at Byakar Dzong, 105 km ENE of Thimphu.
Area: Unknown.
Altitude: 3,000-3,400m.
Biogeographical Province: 4.9.4./2.38.12.
Wetland type: 12, 15 & 20.
Description of site: A U-shaped valley running from west to east in the upper reaches
of the Boomthang River, a small river rising on snow-capped peaks in the Himalayas
and draining south via the Manas River into the Brahmaputra. There are some small
marshy areas and sedge bogs in central low-lying parts of the valley, but most of the
marshes have been reclaimed for agriculture and the valley floor is now almost entirely
under cultivation for barley and other crops. To the west of Byakar Dzong, the land
rises gently and the valley floor gets narrower, especially beyond the Kurje Monastery.
Climatic conditions: Rather dry temperate climate, with a pronounced dry season
during the winter months and most rain falling during the period June-August.
Temperatures range from about 0°C to 25°C.
Principal vegetation: Sedge marshes, wet meadows, barley fields and other
agricultural land.
Land tenure: No information.

Conservation measures taken: No habitat protection, but the local authorities have
excellent control on all forms of hunting and fishing, and local sentiments in favour of
the wintering Black-necked Cranes are strong.
Conservation measures proposed: Jackson (1981) and Khacher (1981) have
recommended that protection be given to the remaining bogs to ensure that some secure
roosting sites are left for the cranes.
Land use: Subsistence agriculture. The valley is quite densely populated and under
intensive cultivation. There has been a Swiss development programme in the valley for
many years, and this includes a hospital and a workshop. There is also a farming and
horticultural centre.
Disturbances and threats: Most of the marshes in the centre of the valley favoured by
the cranes have already been drained and improved for agriculture. In 1978, the main
roost of the cranes was in a small bog of about two ha in extent above the village of
Khonkhar, two km southeast of Byakar Dzong. By 1981, this bog had been drained,
and the cranes were more widely dispersed. There is .a possibility that other patches of
bog will suffer a similar fate, leaving the cranes without any secure roosting sites. The
cranes are not as yet directly persecuted or molested, but as older values are slowly
being eroded, this situation could change.
Economic and social values: Boomthang Valley is a hallowed place, and the Dzong
and Kurje Monasteries are famous religious establishments.
Fauna: One of three important wintering areas for the endangered Black-necked Crane
Grus nigricollis in Bhutan. Khacher (1981) estimated the wintering population at about
20 individuals in 1978, and Gole (1981) observed at least 13 in the area in February
1981, but local reports in 1986 suggested that there might be upwards of 40 birds still
using the area. Small parties of cranes occasionally visit the nearby Gyetsa Valley, e.g.
a party of five in February 1981. The cranes arrive in mid-November and depart in
mid-March; the birds favour wet stubble fields and feed mainly on waste grain.
Special floral values: No information.
Research and facilities: Several ornithologists have visited the site and made
observations on the cranes, but no detailed research has been carried out.
References: Archibald & Oesting (1981); Blower (1986); Clements & Bradbear
(1986); Gole (1981); Jackson (1981); Khacher (1981).
Criteria for inclusion: 2a.
Source: See references.
Wetland name: Tashi Yangtsi and Bumdiling
Country: Bhutan
Coordinates: 27°41'N, 91°27'E;
Location: in the Khalong Chu Valley in extreme northeastern Bhutan near the Indian
and Chinese borders, 40 km NNW of Tashigang.
Area: c.1,500 ha.
Altitude: c.2,000m.
Biogeographical Province: 4.9.4./2.38.12.
Wetland type: 12, 15 & 20.

Description of site: A large and very isolated marshy valley with patches of cultivated
fields, in the upper reaches of the Khalong Chu River between the villages of Tashi
Yangtsi and Bumdiling. The Khalong Chu is a small tributary of the Manas River rising
in the Himalayas to the north; it drains southwest via the Manas River into the
Brahmaputra River. Tashi Yangtsi village is situated on river terraces to the east of the
river. The terraces are traversed by many small mountain streams, and are cultivated for
rice. Ten km further upstream at Bumdiling, the valley broadens out and there are
extensive shingle banks on both sides of the meandering river.
Climatic conditions: Subtropical to temperate climate with an average annual rainfall
of about 2,000 mm and temperatures ranging from 0°C to 30°C. The summers are
warm and humid with strong winds in the afternoon. The winters are mild, with some
rainfall towards the end of winter.
Principal vegetation: Rice paddies and various marsh grasses and herbs. Nearby
woodland includes species such as Acer campbelli, Betula alnoides, Exbucklandia
populnea, hex fragilis, Rosa moschata, Juglans regia, Quercus lamellosa,
Rhododendron arboreum and Cupressus torulosa.
Land tenure: The river is state owned; much of the valley bottom and the river terraces
are under private ownership.
Conservation measures taken: The Bumdiling area has been designated as a
sanctuary for Black-necked Cranes Grus nigricollis.
Conservation measures proposed: A proposal has been made to include the Tashi
Yangtsi area in the crane sanctuary.
Land use: Cultivation of rice, maize and some potatoes, and grazing of domestic
livestock.
Disturbances and threats: None at present.
Economic and social values: There is a famous monastery in the valley (Risum
Monastery), which attracts many devotees.
Fauna: Probably the most important of the three wintering areas for Black-necked
Cranes Grus nigricollis in Bhutan. A small flock of cranes was reported by a team from
the Zoological Survey of India in 1978, and Prakash Gole observed 146 cranes in the
area in late February 1988. However, reliable local reports indicate that over 300
individuals were present during the winters of 1984/85 and 1985/86 (Clements &
Bradbear, 1986). The cranes feed in the terraced rice fields at Tashi Yangtsi, and roost
on shingle banks and in flooded rice fields near Bumdiling. Other waterfowl observed
by Gole in February 1988 included three Ibisbills Ibidorhyncha strut hersii and small
numbers of Phalacrocorax carbo, Tadorna ferruginea, Anas crecca, A. platyrhynchos,
Aythya nyroca and Mergus merganser.
Special floral values: None known.
Research and facilities: Preliminary studies have been made of the wintering
Black-necked Cranes. However, very few foreign scientists have visited the valley and
the area remains poorly known. The only access road is unpaved and often cut-off by
landslides.
References: Archibald & Oesting (1981); Clements & Bradbear (1986); Khacher
(1981).
Criteria for inclusion: 1b, 2a.
Source: Prakash Gole.

Wetland name: Wetlands in Manas Wildlife Sanctuary
Country: Bhutan
Coordinates: 26°48'N, 90°58'E;
Location: on the Indian border, 80 km south of Shingkhar.
Area: c.500 ha.
Altitude: c.200m.
Biogeographical Province: 4.9.4.
Wetland type: 11, 12, 13 & 18.
Description of site: The alluvial fan and associated floodplain marshes of the Manas
River where it emerges from the foothills of southern Bhutan and debouches onto the
plains of the Brahmaputra Valley. There are extensive boulder, shingle and sand banks
along the river. During the rainy season in late summer and after snow-melt in spring,
the river overflows its banks, spreading out over the floodplain and creating shallow
pools, which remain as the water level recedes.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of
about 3,000 mm. Mean monthly temperatures range from 4°C to 28°C. There is a
pronounced rainy season from late May to mid-September.
Principal vegetation: Fresh alluvial deposits along the river are colonized by grasses
such as Saccharum spontaneum, S. munja, Imperata cylindrica, I. arundinacea and
Erianthus filifolius, and succeeded by woody pioneers such as Acacia catechu and
Dalbergia sissoo. The drier plains support tall grasses such as Phragmites karka,
Brianthus ravanae and Typha elephantina. The adjacent hillsides are covered with
dense tropical semi-evergreen forests dominated by Phoebe hainesiana, Eugenia spp,
Castonopsis spp, Michelia spp, Eleocarpus spp, Tetrameles nudiflora, Ailanthus
grandis, Quercus spp and Schima wallichii.
Land tenure: State owned.
Conservation measures taken: The wetlands lie within the Manas Wildlife Sanctuary
(43,854 ha), established in 1966. The area had previously been protected for many
years as a Royal Hunting Reserve. To the south, the sanctuary abuts Manas Wildlife
Sanctuary and World Heritage Site in India. Agreement was reached in 1974 between
Bhutan and India for joint management of the adjacent Wildlife Sanctuaries, and a
management plan was prepared for the Bhutanese sanctuary. However, this joint
management agreement has since been allowed to lapse. More recently, a master
development plan has been prepared under an FAO consultancy.
Conservation measures proposed: The master development plan recommends that
Manas Wildlife Sanctuary and the adjoining Namgyal Wangchuk Wildlife Sanctuary be
amalgamated and developed as a National Park.
Land use: None at the wetlands. About 100 people reside within the Wildlife
Sanctuary, but rather few tourists visit the area because of the difficulty of access.
Disturbances and threats: None known at the wetlands. There has been some
encroachment by settlers in the Wildlife Sanctuary, particularly in the north. A proposal
by the Indian Government to build a dam in the upper reaches of the Manas River for
flood control and electricity generation has been rejected. The dam would have had a

serious impact on the whole Manas ecosystem, completely altering the hydrology of the
region to the detriment of the wildlife.
Economic and social values: No information.
Fauna: An important staging and wintering area for a wide variety of waterfowl
including Phalacrocorax carbo, Egretta alba, Ardea cinerea, Ciconia nigra, Tadorna
ferruginea, Anas crecca, A. platyrhynchos and Mergus merganser. The Ibisbill
Ibidorhyncha struthersii is a regular winter visitor in small numbers. Black-necked
Storks Ephippiorhynchus asiaticus and Lesser Adjutant Storks Leptoptilos javanicus
are resident in the area. Other breeding species include Gallicrex cinerea, Esacus
recurvirostris and Vanellus spinosus.
The Wildlife Sanctuary supports a rich mammalian fauna including the Golden Langur
Presbytis geei (endemic to the Bhutan/India border region), Tiger, Asian Elephant,
Indian One-horned Rhinoceros, Water Buffalo, Gaur and Hispid Hare (Panthera tigris,
Elephas maximus, Rhinoceros unicornis, Bubalus bubalis, Bos gaurus and Caprolagus
hispidus). The Swamp Deer Cervus duvaucelli and Oharial Gavialis gangeticus
formerly occurred in the Wildlife Sanctuary, but are now extinct in the area. An
unsuccessful attempt was made to reintroduce the Gharial in the mid-1970s. The
Ganges River Dolphin Platanista gangetica is still reported to occur, and the Mahseer
(Tor sp) is abundant.
Special floral values: None known.
Research and facilities: Preliminary faunal and floral surveys have been carried out in
the Wildlife Sanctuary. The Bhutan Tourist Corporation maintains a guesthouse by the
Manas River near the Indian border.
References: Blower (1986); IUCN (in prep); Jackson (1981); Mahat (1985). Criteria
for inclusion: lb, ld, 2b.
Source: Prakash Gole.
Wetland name: Alluvial Fan of the Sankosh River
Country: Bhutan
Coordinates: 26°43'N, 89°51'E;
Location: on the Indian border, 90 km SSE of Thimphu.
Area: c.l,000 ha.
Altitude: c.150m.
Biogeographical Province: 4.3.1./4.9.4.
Wetland type: 11, 12, 13 & 18.
Description of site: The alluvial fan and associated floodplain marshes of the Sankosh
(Mo Chu) River where it emerges from the foothills of southern Bhutan and debouches
onto the plains of the Brahmaputra Valley. As the river slows down, it begins to
meander across the plain, depositing extensive boulder, shingle and sand banks on both
sides of the meanders. During the rainy season in late summer and after snow-melt in
spring, the river overflows its banks, spreading out onto the plains and creating shallow
pools, which remain as the water level recedes.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of
about 2,000 mm and temperatures ranging from 10°C to 30°C. There is a pronounced
rainy season in summer, and also some rainfall in winter.

Principal vegetation: No information is available on the aquatic vegetation. The
adjacent plains are covered with tall grasses and scrub, and the nearby hillsides with
dense subtropical forests of Acrocarpus fraxinifolius, Ailanthus grandis, Bombax ceiba,
Dillenia pentagyna, Gmelina arborea, Pandanus sp, Duabanga grandiflora etc.
Land tenure: The floodplain is state owned; patches of land on the river terraces and
adjacent hillsides are under private ownership.
Conservation measures taken: The wetland lies within the Phipsoo (Mochu) Reserve
Forest (27,843 ha), established in 1974. Hunting and fishing are prohibited, as is the
case throughout Bhutan.
Land use: Some subsistence agriculture on the river terraces.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna:An important staging and wintering area for a wide variety of waterfowl
including Phalacrocorax carbo, Egretta alba, Ardea cinerea, Ciconia nigra, Tadorna
ferruginea,Anas crecca,A. platyrhynchos andMergus merganser. Resident waterbirds
include Ephippiorhynchus asiaticus, Leptoptilos javanicus, Gallicrex cinerea. Esacus
recurvirostris and Vanellus spinosus.
Special floral values: None known.
Criteria for inclusion: 1b, 2b.
Source: Prakash Gole.
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BANGLADESH
INTRODUCTION
by Abdul Wahab Akonda
Area: 144,054 sq.km.
Population: 104,000,000 (1987).
Bangladesh lies between latitudes 20°34'N and 26°38'N and longitudes 88°0l'E and 92°41'E.
It is bounded by India in the west and north, by India and Burma in the east, and by the Bay
of Bengal in the south. Zoogeographically, Bangladesh is an interesting country lying at the
junction of the Indian and Malayan sub-regions of the Indomalayan Realm. The country has
a very long history of human settlement and agriculture. It is one of the most densely
populated countries in the world, and the population continues to increase at about 2.6-2.9%
per year.
Bangladesh may be divided into four physical regions: the Ganges- Brahmaputra Delta, the
Barind Tract, the Central Region and the Chittagong Region. The Ganges, Brahmaputra,
Meghna and several smaller rivers unite in Bangladesh to form the largest deltaic system in
the world. The flood plains and coastal mangrove swamps of this delta cover almost
one-third of the country. The older parts of the delta, in the north, are comparatively high
with sandy soils; the lower central parts are subject to extensive flooding every rainy season,
and the accreting coastal zone (Sundarbans) is subject to regular tidal inundation.
The Barind Tract consists of a group of high clay terraces of Pleistocene age in the
northwestern part of the delta, except in Pabna and Bogra Districts. The soils are yellow or
reddish in colour, in contrast to the grey or brown alluvial deposits of the plains. The land is
undulating, and in the north, slopes rapidly up to the Himalayan foothills.
The Central Region includes the Madhupur Tract, the Haor Basin of Mymensingh arid
Sylhet Districts, and the Tippera Surface. The Madhupur Tract is a region of raised
undulating land with reddish soils, in Jamalpur, Tangail, parts of Mymensingh and parts of
Dhaka. In the north, the land slopes gently up to the foot of the Garo Hills, the southernmost
of which lie within Bangladesh. The Haor Basin is a region of low-lying plains in eastern
Mymensingh and western Sylhet. The basin extends north to the foot of the Garo and Khasia
Hills, and east along the upper Surma Valley to the Indian border. The Tippera Surface lies
directly to the south of the Haor Basin, and is partly low and deltaic and partly higher ground
with a piedmont fringe to the east.
The Chittagong Region, in southeastern Bangladesh, is comprised of a series of forested hill
ranges and valleys running north to south parallel to the coast. There are four main hill
ranges, the highest peaks exceeding 1,000m in the extreme mid-east and southeast. The
coastal zone includes several large islands and estuarine systems with mangrove swamps. In

the extreme southeast of the region, there is a small coral island, St. Martin's Island, some ten
km offshore.
A subtropical monsoonal climate prevails throughout Bangladesh. During winter, the climate
is mild and dry, with minimum temperatures varying from about 7.2°C to 12.8°C and
maximum temperatures from 23.9°C to 31.1°C. The monsoon season is preceded by a period
of thunderstorms from March to May. Heavy monsoon rains begin in early June and continue
to mid October; they account for about 80% of the total annual rainfall. The highest rainfall
occurs in northern Sylhet and in the Chittagong area, the lowest in the north and west of the
country. During the period 1976-1985, the annual rainfall varied from a minimum of 1,180
mm at Jessore in 1976 to a maximum 4,785 mm at Sylhet in 1983. Temperatures during the
monsoon season usually reach a maximum of about 37°C, but temperatures in excess of
40.5°C have been recorded. The relative humidity ranges from about 75% in February and
March to 85-90% from June to September.
There are three main types of forest in Bangladesh: wet evergreen and mixed evergreen
forest in Chittagong and Sylhet, sal forest in the Madhupur Tract, and mangrove forest in the
coastal zone. The wet evergreen and mixed evergreen forests are dominated by species of
Dipterocarpus, Artocarpus chaplasha, Pterygota alata, Tetrameles nudiflora, Swintonia
floribunda, Hopea odorata and Toona ciliata. The understorey is rich in bamboos, but these
have been much degraded, and pure stands of bamboo are now rare. Deciduous riverine
forest in the Chittaging Hill Tracts is interspersed with open grassy areas dominated by
species of Phragmites and Saccliarum.
The sal forest of the Madhupur Tract is a moist deciduous forest dominated by sal Shorea
robusta. Other common trees include Albizzia spp, Dillenia pentagyna, Lagerstroemia
speciosa, Ficus spp, Terminalia belerica, Cassia fistula, Careya arborea and Spongias
mangifera. A similar sal forest occurs in patches in the foothills of Garo, Dinajpur and
Rangpur.
The mangrove forests of the Sundarbans and southeast coast have a very diverse flora; over
330 plant species have been recorded in the Sundarbans alone. The dominant species are
Heritiera fomes, Excoecaria agallocha, Sonneratia apetala, Avicennia officinalis, Amoora
cucullata, Xylocarpus moluccensis, X. obovata, Ficus retusa, Aegiceras corniculatum,
Ceriops decandra, Acanthus ilicifolius, Acrostichum aureum, Phoenix paludosa and Nypa
fruticans. Creepers include Entada pursaetha, Derris sinuata, and grasses include
Phragmites karka, Imperata cylindrica and Typha elephantina.
The entire flood plain of Bangladesh was once well forested, but most of the native forests
have disappeared in recent decades due to mounting pressure from human populations. Vast
areas are now under cultivation, the principal crops being rice, jute, tobacco, sugar cane,
potatoes, pulses, mangoes, coconuts, jackfruits, pineapples, bananas and goava. In many
parts of the country, such as eastern Sylhet and northern Barisal, the abundance of plantations
and groves of trees around villages creates an aspect of discontinuous forest. By contrast, in
some areas of North Bengal, particularly on the sandy islands of the rivers in the Barind
Tract, vegetation is very sparse.

Bangladesh was once very rich in wildlife. Some 120 species of mammals, 578 species of
birds, 124 species of reptiles and 19 species of amphibians have been recorded. However, the
situation is now serious for most wildlife, especially large mammals, birds of prey, many
waterfowl, certain reptiles and some amphibians. Populations have been seriously depleted
during the present century, and many species have become extinct in Bagladesh, or are now
seriously threatened. The large mammals which have become extinct in recent times include
One-horned Rhinoceros Rhinoceros unicornis (last sighted in the Chittagong Hill Tracts in
about 1973), Javan Rhinoceros, Asiatic Two-horned Rhinoceros, Wild Buffalo, Nilgai and
Swamp Deer (R. sondaicus, Didermoceros sumatrensis, Bubalus bubalis, Bosephalus
tragocamelus and Cervus duvauceli). Gaur, Hog Deer and Hispid Hare (Bos gaurus, Axis
porcinus and Caprolagus hispidus) may also be extinct. Extinct birds include Pink-headed
Duck, Bengal Florican (Rhodonessa caryophyllacea, Eupodotis bengalensis), and possibly
Common Peafowl and Green Peafowl (Pavo cristatus, Pavo muticus). Species currently on
the verge of extinction include the White-winged Wood-Duck Cairina scutulata, Comb Duck
Sarkidiornis melanotos, several other large water-birds and several birds of prey. Among the
reptiles, the Gharial Gavialis gangeticus is almost extinct, the Estuarine Crocodile
Crocodylus porosus is confined to one part of the Sundarbans, and turtles and terrapins are
severely threatened by massive uncontrolled commercial exploitation. The Marsh Crocodile
or Mugger Crocodylus palustris is probably extinct in the wild, although there is a small
"feral" population at Khan Jahan Ali Shrine Tank in Bagerhat, Khulna.
Summary of Wetland Situation
Bangladesh possesses enormous wetland areas, and indeed during the rainy season, about
half of the country could be classified as wetland. The principal wetlands are rivers and
streams, shallow freshwater lakes and marshes (haors, baors and beels), water storage
reservoirs, fishponds, seasonally flooded cultivated plains, and estuarine systems with
extensive mangrove swamps.
There are about 700 rivers in Bangladesh, including small mountain streams, meandering
seasonal creeks, muddy channels (khals) and major rivers with their numerous tributaries and
distributaries. The total length of the rivers has been estimated at 24,140 km. In some
regions, such as Patuakhali and Barisal, they form an intricate network across the land. All of
the rivers, with the exception of those in the Chittagong region, belong to one or other of the
three major river systems, the Ganges-Padma, the Brahmapatra-Jamuna and the
Surma-Meghna. The largest river in Bangladesh, the Lower Meghna, is the joint stream of
the Padma, the Meghna and the Dhaleswari.
The numerous permanent and seasonal freshwater lakes and marshes of the flood plains are
known as haors, baors and beels. A haor is a bowl-shaped depression between the natural
levees of a river, or a succession of such depressions. Haors are flooded every year by the
monsoon floods, and most retain some water throughout the dry season. Most are found in
eastern Mymensingh and Sylhet, in a region known as the Haor Basin. A baor is an oxbow
lake or other wetland formed in a dead arm of a river. Baors range in size from about 50 ha to
1,300 ha, and most retain water throughout the year. All are situated in the moribund delta of
the Ganges in Kushtia, Jessore and Faridpur. Beels are usually saucer-like depressions which

generally retain water throughout the year. Most become overgrown with marsh vegetation
during the dry season, but a few dry out completely. There are over a thousand beels in the
country, the greatest concentrations being in the main delta region (Rajshahi, Pabna, Kushtia,
Jessore, Faridpur, Comilla and Noakhali) and in the Haor Basin (eastern Mymensingh and
Syihet). There are very few beels in the Chittagong region, and most of these contain water
only in the rainy season. There are, however, extensive grass and reed marshes along many
of the rivers in the Chittagong Hill Tracts, particularly along the lower course of the Sajjak
river.
There are only three true lakes in the country: Rainkhyongkine and Bogakine in the
Chittagong Hill Tracts, and Ashuhila Bee! at the northern end of the Barind Tract. The only
large artificial lake is Kaptai Reservoir, a hydro-electric dam which was completed in 1963
and has since flooded over 76,600 ha of forested valleys and cultivated land in the
Chittagong Hill Tracts. Other artificial water bodies include many thousands of small tanks
and fish ponds scattered throughout the country, and large areas of shrimp ponds, particularly
in the Chittagong and Khulna regions. The Government is actively encouraging shrimp
culture, and major aquaculture schemes have been developed in recent years in the Chokoria
Sundarbans and Moheshkhali area in Cox's Bazar.
Vast areas of the low-lying alluvial plains between the rivers are flooded during the rainy
season. The floodwaters remain for a minimum of two months to a maximum of five months.
Then, as the floods recede, the exposed land can again be cultivated for rice, jute and other
crops.
The coastal zone extends for some 480 km from the Indian border in the west to the Burmese
border in the southeast. It includes the numerous low-lying islands and vast mangrove
swamps (Sundarbans) in the eastern part of the Ganges- Brahmaputra delta, the similar but
much smaller estuarine systems along the Chittagong coast (Chokoria Sundarbans and Naaf
Estuary), and a single coral island off the extreme southern tip of the country (St. Martins
Island).
The total area of wetlands in Bangladesh has been variously estimated at between seven and
eight million hectares, i.e. about 50% of the total land surface. This includes at least 480,000
ha of permanent rivers and streams, 610,000 ha of estuaries and mangrove swamps, between
120,000 and 290,000 ha of haors, baors and beels, over 90,000 ha of large water storage
reservoirs, 150,000-180,000 ha of small tanks and fish ponds, 90,000-115,000 ha of shrimp
ponds, and some 5,770,000 ha of land which is seasonally inundated to a depth of 30 cm or
more.
Not surprisingly, this abundance of wetlands supports a wide variety of wildlife. The rivers,
haors, baors and beels support a very rich fish fauna including many commercially important
species such as Labeo rohita, L. calbasu, L. gonius, Catla catla, Cirrhina mrigala, Wallago
attu, Mystus aor, M. tengra, M. vittatus, Puntius spp, Channa spp, Anabas testudineus,
Clarius batrachus, Heteropnuestes fossilis, Notopterus spp and Hilsa spp. The estuaries are
very rich in prawns and shrimps, notably species of Macrobrachium, Penaeus, Metapenaeus,
Parapenaeopsis and Palaemon. Reptiles include Gharial Gavialis gangeticus, Estuarine

Crocodile Crocodylus porosus, about 25 species of turtles and tortoises, three species of
monitor lizards Varanus spp and numerous snakes. About 150 species of waterfowl have
been recorded, but over 70 of these are now rare and several have not been reported for many
years. Common species include Tachybaptus ruficollis, Phalacrocorax niger, a variety of
herons and egrets, Anastomus oscitans, Leptoptilos javanicus, Threskiornis melanocephalus,
several ducks, notably Dendrocygna javanica, Nettapus coromandelianus and Anas acuta,
Amaurornis phoenicurus, Gallicrex cinerea, Porphyrio porphyrio, Fulica atra,
Hydrophasianus chirurgus, Metopidius indicus, and a wide variety of shorebirds, gulls and
terns. A small population of the endangered White-winged Wood-Duck Cairina scutulata
still exists in the Kassalong Forest Reserve in the Chittagong Hill Tracts. Mammals
associated with the wetlands include the Ganges River Dolphin Platanista gangeticus, which
is still common in most large rivers, and also the Fishing Cat Felis viverrina and three
species of otter, Lutra lutra, L. perspicillata and Aonyx cinerea.
The wetland resources of Bangladesh are of enormous economic importance. The main
activity in the wetlands is fishing, which is practiced under a system of lease/auction from
Government or government agencies. More than five million people are dependent on fishing
for their livelihood. The total harvest of finfish, crustaceans and frogs in Bangladesh is
currently estimated to be in the region of 675,000 to 725,000 metric tonnes per year. Of this
total, 64% comes from the riverine fisheries, 15% from small freshwater bodies, 1% from
large freshwater bodies, 1% from brackish water ponds, and the remaining 19% from the
marine fisheries. In 1983, export earnings from fishing ranked third after jute and jute
products, and amounted to 7.2% of the country's total export earnings.
The mangrove forests of the Sundarbans are exploited for a wide range of forest products, in
particular timber, pulp wood and firewood. The leaves of Nypa fruticans are used for
thatching, and those of Phoenix paludosa for making house walls. Large quantities of honey
and beeswax are gathered from wild bees' nests, and mollusc shells are collected for the
production of lime.
Cultivation of rice is a major activity in and around the wetlands of the Ganges-Brahmaputra
flood plain and Haor Basin. Low-lying lands under private ownership are used almost
exclusively for the cultivation of rice, and the state-owned margins of beels, baors, haors and
rivers are often leased on an annual basis for paddy cultivation. During the dry season, large
numbers of domestic livestock, mainly cattle and buffalo, are allowed to graze in the
marshes, and the aquatic vegetation is harvested to provide fodder during the monsoon. In
recent years, the wetlands have also been used for rearing domestic ducks. The once
extensive forests of Barringtonia in the Haor Basin and around the flood plain wetlands
provided an important source of firewood, but these forests have now been almost
completely destroyed, and today various herbs and aquatic plants are collected for use as
fuel. In recent years, aquatic plants have also been collected for use as fertilizers. Some of the
wetlands have considerable potential for tourism, and provide excellent opportunities for
scientific research and conservation education.
Because of the very high human population density, land is a scarce commodity in
Bangladesh. National policy has therefore always aimed at full utilization of all kinds of land.

As a result, the extent of government owned lands (khas land) is decreasing year by year as
the land is transferred to private ownership. Thus most of the haors and beels have now been
sold or leased to private individuals for cultivation during the dry season.
The intensity of fishing is very high, and in many areas stocks are being depleted as a result
of over-fishing. In the larger beels, fishing is controlled by the Fisheries Department and is
usually limited to once in three years, but in practice the regulations are ignored and fishing
is carried out every year. In the Sundarbans, a change is occurring in the ecology of the
mangrove forest as a result of reduced inflow of freshwater during the dry season, and the
forest resources are being over-exploited. In the Chokoria Sundarbans, large areas of
mangrove forest are being cleared for the construction of shrimp ponds. Siltation is a serious
problem at many of the flood plain wetlands, and flash floods have become a common
phenomenon, particularly at the beginning of the monsoon season.
Conservation efforts began in 1966, prior to independence, when the Government of Pakistan
invited World Wildlife Fund to assess the status of its wildlife and recommend measures to
arrest deterioration and promote wildlife tourism. Two international expeditions were
mounted and several areas were investigated, including wetlands in the Haor Basin and the
Sundarbans. The Government was urged to appoint its own Wildlife Enquiry Committee to
follow up this work. The Committee was established in 1968, and by 1970 had drafted a
report. Considerable progress was made with the establishment of protected areas, and
several research projects were undertaken, particularly in the Sundarbans, where some
78,000 ha of the Katka and Nilkamal forests were notified as a Tiger Sanctuary. Following
the War of Liberation, the Bangladesh Wildlife (Preservation) Order was promulgated in
1973, and an ambitious programme of wildlife management was developed. A scheme
entitled "Development of Wildlife Management and Game Reserve" was incorporated in the
country's First Five Year Plan. This proposed the establishment of numerous national parks,
wildlife sanctuaries and recreation parks covering some 8% of the country. Several reserves
were established, but the scheme was much reduced in later plans and little further progress
has been made. A conservation programme covering fifty-one wetland areas has been drawn
up by the Government, but economic constraints have severely hampered progress, and the
wetlands remain poorly protected.
The very low priority apparently now accorded by the Government to wildlife conservation
in Bangladesh is reflected in the recent abolition of the Wildlife Circle, the reassignment of
staff to normal duties, the lack of any separate financial provision within the Forest
Department's budget and the relative inactivity of the Wildlife Advisory Board. There has,
however, been a great increase in interest in nature conservation amongst the private sector,
particularly in the last decade. A small number of wildlife enthiusiasts founded the Wildlife
Preservation Society (now Wildlife and Nature Conservation Society) in 1972, and actively
participated in the formulation of the Bangladesh Wildlife (Preservation) (Amendement) Act
of 1973. Since then, several other non-governmental conservation bodies have been
established to promote the study of the fauna and flora of Bangladesh and raise public
awareness to conservation issues.

Wetland Research
No systematic programme of research has been conducted on the wetlands of Bangladesh.
Several national bodies and many visiting scientists have carried out research in the
Sundarbans, and this region has now been extremely well documented. The Fisheries
Department has conducted some studies of the inland fisheries, and the Forest Department
has investigated several important wetlands in the Hoar Basin. The Bangladesh Space
Research and Remote Sensing Organization (SPARSSO) has prepared detailed maps of the
mangrove resources for the Forest Department, and is preparing maps of the inland
freshwater bodies for the Fisheries Department. The Department of Zoology at the University
of Dhaka has carried out a number of faunistic studies at wetland areas, particularly in the
Sundarbans and Chittagong Hill Tracts.
Wetland Area Legislation
There is no specific legislation relating to wetland conservation. Various Acts, Ordinances,
and regulations have been promulgated for the purpose of conserving natural resources, and
several of these pertain to wetlands. They include:
1.
The Forest Act, 1927, which established the Forest Department.
2.
The East Bengal State Acquisition and Tenancy Act, 1950 (Act XXVIII of 1951).
3.
The East Bengal Protection and Conservation of Fish Act, 1950 (East Bengal Act
XVIII).
4.
The Bangladesh Wildlife (Preservation) Order, 1973, promulgated under Presidential
Order No. 23 in March 1973 and subsequently enacted and amended as the Bangladesh
Wildlife (Preservation) (Amendment) Act, 1973. This Act provides for the establishment of
national parks, wildlife sanctuaries and game reserves, and also provides for the
establishment of a Wildlife Advisory Board.
5
The Haor Development Board Ordinance (Ordinance No. IX of 1977).
6. The Protection and Conservation of Fish Rules, 1985.
Bangladesh joined the World Heritage Convention in August 1983.
Wetland Area Administration
Wildlife conservation, including the management of protected areas, is the responsibility of
the Forest Department. In 1973, a Wildlife Circle was established within the Forest
Department, with specific responsibility for wildlife matters. This Circle was headed by the
Conservator of Forests (Wildlife), with responsibility directly to the Chief Conservator of
Forests. The Wildlife Circle was subsequently abolished in June 1983, allegedly in the
interests of economy. The post of Conservator of Forests (Administration and Wildlife)
remains, but the incumbent has many other administrative duties unrelated to wildlife.
Following its general down-grading within the Forest Department, wildlife conservation has
become the theoretical responsibility of the various Divisional Forest Officers.

A Wildlife Advisory Board was set up in 1977 under the Chairmanship of the Minister of
Agriculture. The Board is supposed to approve important management decisions and
directives, and attempt to create a comprehensive nation-wide system of protected areas, but
it has been relatively inactive in recent years.
Rivers, haors, baors and beels are under the direct control of the Revenue Department in the
Ministry of Land Administration and Land Reforms. The Deputy Commissioners are the
principal executives in the District Administrations, and the Additional Deputy
Commissioners (Revenue) are the officials concerned. These authorities allocate and
distribute lands, and lease fishing rights to private individuals. The Upazilla Councils control
fishing rights at beels of less than about eight hectares in extent. The management and
development of wetlands are shared by other Government and semi-Government authorities
including the Forest Department (management of mangrove resources and protection of
wildlife), Directorate of Fisheries (protection and management of fishes), and Bangladesh
Water Development Board (flood control, irrigation and drainage).
A Directorate of Environmental Pollution Control has been created within the Ministry of
Local Government, Rural Development and Cooperatives, and an Environmental Pollution
Control Board was set up in 1977 under a Government Ordinance. These two bodies are
jointly responsible for formulating environmental policy and recommending improvements
in the environmental legislation to the Ministry of Planning.
Organizations involved with Wetlands
a) Governmental and Semi-governmental Organizations
Forest Department, Ministry of Agriculture (Forest Division)
Responsible for the exploitation of forests (including the Sundarbans) and protection of
wildlife.
Directorate of Fisheries, Ministry of Fisheries and Livestock
Responsible for fisheries protection.
Bangladesh Water Development Board, Ministry of Irrigation and Water Resources
Responsible for irrigation, drainage and flood control for agriculture.
- Revenue Department, Ministry of Land Administration and Land Reforms
The Department controls the exploitation of Government lands including rivers, haors, baors
and beels. The Additional Deputy Commissioners (Revenue) collect revenue from fishing
leases and temporary leases for the cultivation of wetlands during the dry season.
Directorate of Environmental Pollution Control, Ministry of Local Government, Rural
Development and Cooperatives
With the EPCB, jointly responsible for formulating environmental policy and recommending
improvements in environmental legislation.
Bangladesh Wildlife Advisory Board
The Board advises the Government and makes recommendations regarding the conservation
of wildlife.
Environmental Pollution Control Board (EPCB)

Established in 1977; assists in formulating environmental policy and makes
recommendations concerning environmental legislation.
- Survey Department and Space Research and Remote Sensing Organization (SPARRSO)
The national mapping agency.
Upazilla Councils
Responsible for the management of fisheries in water bodies of less than eight hectares in
area.
Natural History Department, Bangladesh National Museum b) Non-governmental
Organizations
Society for Conservation of Nature and Environment (SCONE)
The Society's main areas of concern are environmental education, creation of awareness to
conservation problems among the public in general, and environmental pollution. It publishes
a "Bulletin" with financial assistance from the Science and Technology Division of the
Ministry of Education. Fifty-one Youth Science Clubs and Organizations, scattered
throughout the country, are associate members of SCONE.
Bangladesh Wildlife and Nature Conservation Society
The Society, formerly the Wildlife Preservation Society, was founded in 1972. The
Vice-Chairman, Mr Fazlul Karim, is the ICBP Representative for Bangladesh.
Wildlife Society of Bangladesh The Society, which is based at the Department of
Zoology, Dhaka University, organizes seminars, educational programmes and field trips for
students. It publishes a 'Wildlife Newsletter" in English and "Paribesh Parikrama in the local
Bangla language.
- Bangladesh Bird Preservation Society
Based at the Department of Zoology, Dhaka University.
Nature Conservation Movement
A newly formed organization, established to promote nature conservation, research and
education. The Movement is initially focusing on wetlands, coastal and offshore islands, and
reptiles.
c)
-

Universities
University of Dhaka
University of Rajshahi
University of Chittagong
Bangladesh Agricultural University
The Islamic University (Gazipur District)
Institute of Life Sciences, Jahangirnagar University

WETLANDS
Site descriptions based on a report prepared for this Directory by Abdul Wahab Akonda of
the Forest Department in collaboration with S.M. Abdur Rashid of the Nature Conservation
Movement, Raguibuddin Ahmed and Syed Abul Kalam.
Wetland name: The Ganges- Brahmaputra Flood Plains
Country: Bangladesh
Coordinates: 22°30'-26°00'N, 88°l0'-90°45'E;
Location: the northern, central and western plains of Bangladesh from the Indian border to
the northern edge of the coastal zone in Khulna, Barisal, Patuakhali and Noakhali.
Area: Approximately 650,000 ha of permanent inland waters and over 5,000,000 ha of land
liable to flooding during the monsoon.
Altitude: 0-13m.
Biogeographical Province: 4.3.1.
Wetland type: 10, 11, 13, 14, 15, 17, 19 & 20.
Description of site: Two mighty rivers, the Ganges and the Brahmaputra, unite within
Bangladesh to form one of the largest delta systems in the world. The flood plains of this
delta cover over one-third of Bangladesh, from the extreme north and northwest of the
country to the mouths of the many river channels in the south. The flood plains can be
divided into three main regions: a) the northern region between the Ganges and the
Brahmaputra, in Dinajpur, Rangpur, Bogra, Rajshahi and Pabna; b) the central region in
Tangail, Dhaka, Comilla and Noakhali, east of the Brahmaputra, Padma and Lower Meghna;
c) the main delta west of the Ganges-Padma and south to the coastal zone, in Kushtia,
Jessore, Faridpur, Khulna, Barisal and Patuakhali. The oldest parts of the delta in the
northern region are comparatively high with sandy soils and relatively few wetlands away
from the rivers. The lower areas in the central region and main delta are dotted with
numerous shallow lakes and marshes, and are subject to extensive flooding every rainy
season.
The wetlands of the flood plains include rivers, irrigation canals, seasonally flooded
cultivated plains, freshwater lakes and marshes (baors and beels), small water storage
reservoirs and fishponds. The major rivers are the Brahmaputra-Jamuna, Ganges-Padma and
Meghna, and their various tributaries and distributaries such as the Tista, Karatowa, Atrai,
Mahananda and Dhaleswari. The Lower Meghna, the largest river in Bangladesh, is the joint
stream of the Padma, Meghna and Dhaleswari rivers, all three of which are about 5 km in
width along their lower courses. In addition to the major rivers, there are hundreds of smaller
meandering seasonal creeks, muddy channels (khals) and irrigation canals which in some
regions, such as Patuakhali and Barisal, form an intricate maze across the plains. The larger
rivers, particularly the Padma and Jamuna, contain numerous low-lying islands (chars) which
are continually being accreted and eroded as the river channels change their course.
Vast areas of the low-lying alluvial plains between the major rivers are flooded during the
rainy season. The floodwaters remain for a minimum of two months to a maximum of five
months. As the water level recedes, most of the exposed land is cultivated for rice and jute.
In the moribund delta in Kushtia, Jessore and Faridpur, there are numerous freshwater lakes,
mainly of the oxbow type, in old river channels. These lakes, which are known as baors,
generally retain water throughout the year, and range in size from about 50 ha to 1,300 a. The

principal baors are Ata Danga (site la), Sagarkhali, Jeleshwor, Bokor, Thampar, Khedapara,
Rampur, Pathanpara, Katgarar, Jogini-Bhagini, Ichamati, Baluborer, Joydia, Marjat, B uk
hona, Harina and Arol.
Away from the rivers, the most important natural wetlands of the flood plain are beels. These
are saucer-shaped depressions, which usually retain water throughout the year. They flood in
the rainy season to form shallow lakes, and then, as the water level recedes, become
overgrown with sedges and other marsh vegetation. Most beels remain marshy throughout
the dry season, but some dry out completely in March and April. There are more than one
thousand heels in the country, ranging in size from a few hectares to many thousands of
hectares. The principal beels are as follows:
1.

Tagrai, Lunikpur and Bara beels in Rangpur.

2.

Raktadaha, Nurail, Keshpathar, Sat and Gobarahapa beels in Bogra.

3.
Bhatia, Boro Mirzapur, Paticola, Chakchaki, Sabul, Ghugri, Kanchon, Manda, Utrail,
Siddheshwar, Ghona, Hilna, Kumari, Shona, Bagrimli, Anjum, Maeshi, Augra, Podda,
Shewti, Gondi, Parul and Shonarkanda beels in Rajshahi.
4.

Chalan Beel in Sirajganj, Bogra, Natore and Pabna.

5.
Chala, Purba, Madhnagar, Piprul, Dangapara, Laror, Tajpur, Niala, Majhgaon, Briasho,
Choumohan, Satail, Khardaha, Darikushi, Kazipara, Ganja, Barn Sonapatila, Ghugudanga,
Kuralia, Chiral, Dishki and Gurka beels in Pabna.
6.

Kamaladaha, Chakli, Taleria, Jhonja, Boalia, Malar and Jaleswar beels in Kushtia.

7.
Danthbhanga, Boyra, Shahapur, Dakatia Pabla, Bakar, Boro, Kola, Patla, Baronal and
Srirampur beels in Jessore.
8.
Katli, Nalua, Chatal, Moura, Nagarkanda, Kazlidanga, Baghila, Atadanga, Chanda,
Pathram, Ujan, Digra, Ishwordi, Rothnoranga, Harhora, Ghazorai, Soladanga, Patnidanga,
Kosmera, Pabania, Gopalpur, Bashor, Kajalis, Ramshil Dighi, Boghia, Janjhania, Tungi,
Dopura, Deulbari, Poddo, Dumaria, Satla, Ashkar, Suga, Baldia and Harta beels in Faridpur.
9.

Anal, Satarkul, Belai, Kalma and Kuthabari in Dhaka.

10.Buroli, Hatia, Kahla, Fada, Horkhar, Gogra, Sandipa, Bayeshakaha, Shafla, Belanga,
Shahzadpur, Hagh, Languhia and Satbaria beels in Comilla and Noakhali.
In addition to the baors and beels, there are over 117,000 ha of small water storage reservoirs
(tanks) and fish ponds, with an average size of about 0.11 ha. Almost all of the tanks and
ponds are fished, and some 55% are used for fish culture.
One of the most interesting baors, Ata Danga Baor, and Chalan Beel are described separately
below (sites in & ib).

Climatic conditions: Subtropical monsoonal climate with three seasons: a mild, dry winter
from November to February; a pre-monsoon period of thunderstorms from March to May;
and a hot, humid monsoon season from June to October. Temperatures in winter range from
a minimum of 7.2-12.8°C to a maximum of 23.9-31.1°C. During the monsoon, the maximum
temperature is usually about 36-37°C, but temperatures in excess of 40°C have been recorded
in some areas. The average annual rainfall varies from about 1,200 mm in the northwest to
over 2,700 mm on the coast. The heavy monsoon rains, which begin in early June and
continue to mid October, account for about 80% of the total rainfall. The relative humidity
ranges from a low of 75% in February and March to a high of 85% in June, July, August and
September.
Principal vegetation: The floral composition is relatively uniform throughout the riverine
marshes, beels, baors and tanks, but the dominance varies seasonally. The most abundant
aquatic plants are Pislia stratiotes, Lemna minor, L. pausicostata, Eichhornia spp, Trapa
bispirosa, Nasturtium palustre, Lepidium sativum, Vallisneria spiralis, Nymphaea spp,
Euryale lerox, Aldrovenda vesiculosa, Jpomoea spp, Eliydra flucluosa, Sagitiaria spp,
Polenlilla SPA Geum spp, Ranunculus aqualilis, Menyanthes spp, Utricularia spp, Hottonia
spp, Polygonum amphibium, Alisina spp, Potamogelon spp, Butomus spp and Hydrocharis
spp. Reed-beds and grassy marshes around beds and along river banks are dominated by
Saccharum spp, Arundo sp, Arundinaria sp, Phragmites spp, Erianthus ravanae,
Andropogon contortus, Thysanoleana maxima and Ammophila arenaria. Other common
aquatic plants include species of Cyperus, Eleocharis, Scirpus, Fimbristylis, Panicum, Oryza,
Hygrorhiza, Paspalum, Setaria, Hydrilla, Ottelia, Nechamandra, Spirodela, Monochoria,
Alternanthera, Polycarpacea, Nymphoides, Ceratophyllum, Eclipta and Myriophyllum, along
with numerous algae.
The flood plains are intensively cultivated, and little natural vegetation remains. The
principal crops are rice Oryza sativa, jute Corchorus spp, Lathyrus sativus, Lens culinaris,
Brassica unca, Phaseolus aureus and Phaseolus mungo. The commonest fruits and
vegetables are Carica papaya, Ananassa sativa, Solanum melongena, Solanum tuberosum,
Lablab sp and Brassica spp. Trees and shrubs around the villages include Mangifera spp,
Artocarpus heterophyllus, Azadirechta spp, Musa spp, Syzigium cumini, Bambusa spp,
Zizyphus spp, Albizzia spp, Cocos nucifera, Phoenix sylvestris, Areca catechu, Ficus spp and
Dalbergia sissoo.
Land tenure: The great majority of beels, baors, rivers and canals are owned by the
Government, although some of the beels are jointly owned by the Government and private
individuals. The flood plains are mainly private agricultural land.
Conservation measures taken: No protected areas have been established in the wetlands
north of the coastal zone.
Conservation measures proposed: A request has been made to the Government that all the
nesting sites and habitat of the endangered Gharial Gavialis gangeticus in both the Padma
and Jamuna River systems be safeguarded, and that an artificial breeding and rearing centre
be established at Rajshahi.
Land use: Fishing is the main activity in the wetlands and is very intensive. It is practiced
under a system of lease/auction from the Government or government agencies. Beel fisheries
can be divided into three categories on the basis of intensity of fishing: a) fishing permitted
every year; b) fishing permitted every other year; and c) fishing permitted once in every three
years. Carp have been stocked in many of the larger baors and beels. The most successful

attempt to increase productivity of large water bodies has been the Oxbow Lake Fishery
Project in Jessore. A large hatchery has been completed, and in one baor of 281 ha,
productivity has been increased to 900 kg/ha/year (1984/85).
The margins of the beels, baors and rivers are leased on an annual basis for the cultivation of
rice, while higher lands owned by the Government are sometimes leased on an annual basis
for the cultivation of wheat. Low-lying lands under private ownership are used almost
exclusively for the cultivation of rice, while the higher lands nearer to the villages are used
for growing potatoes and other vegetables.
During the dry season, large numbers of domestic livestock, mainly cattle and buffalo, graze
in the wetlands. These are often brought from considerable distances and remain with their
herders at the wetlands throughout the dry season. The marsh grasses and other aquatic
vegetation are harvested for fodder; various herbs and trees, especially Xanthium,
Barringtonia, Pongamia and Ficus, are cut for firewood, and grasses and reeds are used as
building materials and in cottage industries. In recent years, aquatic plants have been
gathered for use as fertilizers.
The elaborate network of rivers and canals provides a major transportation and
communication system used by countless steamers, launches and smaller vessels. The
wetlands also provide a year-round source of water for irrigation and domestic water supply.
Disturbances and threats: Most of the baors, beels and shallow channels of the GangesBrahmaputra flood plains have already been converted into agricultural land. The intensity of
fishing has increased to levels at which over-exploitation is becomimg a problem. Small
beels are being drained annually to increase catches, and this is increasing the rate of
sedimentation. In the larger beels, fishing levels are set by the Fisheries Department, and in
general, fishing is permitted only once in every three years. In wetlands reserved by the
Fisheries Department for research purposes, the fishing is carried out as scheduled by the
authorities. However, in most other wetlands, the regulations are ignored and fishing is
carried out every year. As a result, fish populations are decreasing in many areas.
Severe soil erosion in the water catchment areas of all the great rivers has resulted in greatly
increased rates of siltation, and this has now become a serious problem at many of the
wetlands. At the same time, flash floods have become a common phenomenon and these now
cause considerable damage to rice paddies at the beginning of every monsoon season.
Wildlife populations have suffered very badly from the great increase in human population
and destruction of natural wetland habitat in recent decades. Many species of mammals, birds
and reptiles have become rare and in some cases extinct in Bangladesh, and the large
concentrations of waterfowl which occurred as recently as thirty years ago have all but
disappeared.
Economic and social values: The flood plain wetlands contribute directly to the economy of
the country by supporting major fisheries and rice-growing industries, providing water for
irrigation and domestic use, and providing rich grazing land and fodder for domestic
livestock. They also act as reservoirs for surplus flood waters during the monsoon, and
thereby reduce the ravages of the annual floods. The total fish production in the inland
fisheries of Bangladesh in the year 1984/85 was over 586,000 metric tonnes, a large
proportion of this coming from the wetlands of the Ganges- Brahmaputra flood plain. In the
past, there were extensive forests of Barringtonia around many of the beels, and these
provided an important source of firewood for local villagers. However, most of these forests
have now been cleared, and today the villagers rely mainly on the aquatic vegetation and

herbs growing around the beds for firewood. The wetlands are of value for tourism,
particularly during winter when concentrations of waterfowl can create an impressive
spectacle, arid also provide important opportunities for scientific research and conservation
education.
Fauna:The wetlands support an extremely rich and diverse fish fauna. The indigenous
species of greatest economic value are Catla catla, Labeo rohita, L. calbasu and Cirrhina
mrigala. Other common species in the rivers, boars and beels include Labeo gonius, Wallago
attu, Mystus aor, M. tengra, M. vittatus, Anabas testudineus, Clarius batrachus,
Heteropnuestes fossilis, Tor tor, Amblypharyngodon mola, Pangasius pangasius, Nandus
nandus and species of Puntius, Channa, Notopterus, Hilsa, Barilius, Oxygaster, Chela,
Danio and Eleotris. A variety of exotic carp species are now being introduced into the
wetlands, notably Hypophthalrnichthys molitrix, Ctenopharyngodon idella, Cyprinus carpio
and to a lesser extent Aristichihys nobilis and Mylopharyngodon piceus. The wetlands also
support very large populations of the commercially important freshwater shrimp
Macrobrachium rosenbergii.
The flood plain wetlands provide habitat for a great diversity of both resident and migratory
waterfowl. The region was formerly an extremely important wintering area for migratory
ducks and geese; flocks of 1,000 or more Anser anser, hundreds of Tadorna ferruginea and
tens of thousands of other ducks were reported in the 1960s. Dendrocygna javanica was
abundant, and other resident ducks such as Dendrocygna bicolor, Sarkidiornis melanotos and
Nettapus coromandelianus were common. In recent years, however, numbers have decreased
dramatically, and the larger species such as Anser anser, Tadorna ferruginea and
Sarkidiornis melanotos have all but disappeared. D. javanica and N. coromandelianus remain
common residents, and large numbers of wintering ducks are still to be found in some areas,
the commonest species being Anas acuta and A. querquedula. Other common ducks include
Anas strepera, A. crecca, A. poecilorhyncha, A. clypeata, Aythya ferina, A. nyroca and A.
fuligula, Major concentrations are still to be found on the well protected artificial lakes
within the enclosure of Dhaka Zoological Gardens. Over 10,000 ducks were reported in
January and February 1987, including:
7,600 Dendrocygna javanica
2,600 Anas acuta
30 A. crecca
40 A. quequedula and small numbers of Aythya nyroca and A. fuligula.
Several species of Ardeidae, such as Ixobrychus cinnamomeus, Ardeola grayii, Buhulcus
ibis,Egretta garzetta and E. alba, remain common in the delta, but the only known breeding
colony of Nycticorax nycticorax (at Ruhitpur, 12 km southwest of Dhaka City) is declining
rapidly. The population was estimated at 500 birds in April 1979, but only 150 birds were
located in March 1984, and only 30 in October 1987. The storks Ciconia episcopus and
Leptoptilos javanicus and the ibis Threskiornis melanocephalus are now only occasional
visitors in very small numbers.
Other common residents include Tachybaptus ruficollis, Phalacrocorax niger, Anhinga
melanogaster, Amaurornis phoenicurus, Gallicrex cinerea, Porphyrio porphyrio, Fulica
atra, Hydrophasianus chirurgus, Metopidius indicus, Rostratula benghalensis, Glareola
lactea, Vanellus indicus, V. spinosus, V. malabaricus, Gelochelidon nilotica, Sterna aurantia,
S. melanogaster and S. albifrons. Many species of shorebirds occur on migration and in
winter.

The most abundant are Vanellus cinereus, Pluvialis dominica, Charadrius dubius, C.
alexandrinus, Numenius phaeopus, N. arquata, Limosa limosa, Tringa totanus, T. nebularia,
T. ochropus, T. glareola, Actitis hypoleucos, Gallinago stenura, G. gallinago, Calidris
minuta, C. temminckii, C. ferruginea and Philomachus pugnax. Common wintering gulls and
terns include Larus brunnicephalus and Chlidonias hybrida.
Several species of birds of prey, such as Haliastur indus, Haliaeetus leucoryphus,
Icthyophaga ichthyaetus, Spilornis cheela and Circus aeruginosus, are associated with the
wetlands, but their populations are declining, and only one pair of H. leucoryphus is now
known to nest outside the Sundarbans.
The Ganges Dolphin Platanista gangeticus remains common in all the major rivers. Other
mammals include the Smooth-coated Otter Lutra perspicillata, Canis aureus, Vulpes
bengalensis, Felis viverrina and Herpestes spp.
The endangered Gharial Gavialis gangeticus still occurs in very small numbers in the Padma
and Jamuna Rivers. Five individuals were reported along the Padma between Godagari and
Sardah in 1984/85, and a few individuals are known to survive between Tista and Nagarbari
on the Jamuna. The total population is believed to be less than 20 individuals, and may be as
few as 8-10. Nesting is thought to have occurred in the late 1970s on an accreting island
(Char Dia Khidirpur) in the Padma near the border with India. The Marsh Crocodile or
Mugger Crocodylus palustris is now thought to be extinct in the wild in Bangladesh.
Special floral values: No information.
Research and facilities: A considerable amount of fisheries research has been carried out,
but no systematic study has been made of the wetland ecosystems and the documentation of
the region's fauna and flora has been fragmentary.
References: Anon (1981 & 1985a); Chowdhury (1986); Forest Department (1974 & 1976);
Groombridge (1982); Husain & Sarker (1984); Islam (1983); Karpowicz (1985); Maltby
(1986); Rashid & Khan (1986); Reza Khan (1982 & 1985); Sarker et al. (1984); Savage &
Abdulali (l97O) Shafi & Quddus (1982); Tsai & Au (1984); van der Yen (1987).
Criteria for inclusion: 123.
Source: Abdul Wahab Akonda.
Wetland name: Ata Danga Baor
Country: Bangladesh
Coordinates: 23°18'N, 89°50'E;
Location:2 km south of the Headquarters of Muksudpur Upazilla, Gopalganj District,
Faridpur.
Area: 102 ha.
Altitude: c.7m.
Biogeographical Province: 4.3.1.
Wetland type: 13, 19 & 20.
Description of site: A freshwater marsh and seasonal lake in a dead arm of the Padma River,
connected to the river by a narrow canal. During the rainy season, the wetland floods to form
a shallow lake about 3m deep; during the dry season, the water level drops by 2m and only
the central portion remains flooded. Several dams and canals have been constructed for
irrigation and drainage purposes.

Climatic conditions: Subtropical monsoonal climate with an average annual rainfall of
1,900 mm. The temperature at Faridpur normally varies between a maximum of 34.7°C and a
minimum of 11.9°C.
Principal vegetation: The aquatic vegetation includes Eichhornia crassipes and species of
Pistia, Sagittaria, Cryptoryne, Ceratophyllum and Hydrilla. Dominant plants in adjacent
areas include Cocos nucifera, Mangifera indica, Syzigium spp, Phoenix sylvestris, Musa spp,
Barringtonia acuatangula and Bambusa spp.
Land tenure: The wetland is partly state owned and partly privately owned; surrounding
areas are privately owned.
Conservation measures taken: None.
Land use: Fishing; cultivation of rice and jute during the dry season.
Disturbances and threats: Intensive agriculture and fishing activities are causing a siltation
problem in the wetland.
Economic and social values: The local inhabitants gain considerable benefit from fishing
and cultivation at the wetland.
Fauna: Freshwater shrimps of the genus Macrobrachium are common. The fish fauna
includes Mystus spp, Channa spp, Oampok pabda, Wallago attu, Clarius batrachus,
Heteropnuestes fossilis, Anabas spp and Colisa spp. Waterfowl observed during a census in
January 1987 included 190 Phalacrocorax niger, 180 herons and egrets of five species,
mainly Ardeola grayii, Bubulcus ibis and Egretta garzetta, and small numbers of
Threskiornis melanocephalus, Dendrocygna javanica, Metopidius indicus, Vanellus indicus,
Actitis hypoleucos and Gallinago gallinago. Other waterfowl recorded at the lake include
Ixobrychus cinnamomeus, Ardea cinerea and Gallicrex cinerea. Mammals and reptiles
include the Clawless Otter Aonyx cinerea, a variety of freshwater turtles and tortoises, and
several snakes such as Xenochrophis spp and Atretium spp. A few individuals of the
endangered Gharial Gavialis gangeticus have occurred in the baor in recent years, the
animals entering the wetland through the channel from the Padma River.
Special floral values: None known.
References: van der Yen (1987).
Criteria for inclusion: lb.
Source: Raguibuddin Ahmed and Abdul Wahab Akonda.
Wetland name: Chalan Beel
Country: Bangladesh
Coordinates: 24°23'-24°35'N, 89°05'-89°18'E;
Location: about 50 km west of Sirajganj, in the Upazillas of Singra and Gurudashpur
(Natore), Chatmohar, Bhangura and Faridpur (Pabna), Ullapara, Raiganj and Tarash
(Sirajganj), and Sherpur and Nandigram (Bogra).
Area: c.26,000 ha in the 1970s; originally 107,500 ha.
Altitude: 10m.
Biogeographical Province: 4.3.1.
Wetland type: 13, 17, 19 & 20.
Description of site: Chalan Beel was once the largest and best known of the beels in
northern Bangladesh. It originally covered an area of approximately 107,500 ha, and
consisted of a series of beels connected to one another by various channels to form a more or

less continuous sheet of water during the rainy season. The principal constituent beels were,
from east to west, Purba Madhanagar, Piprul, Dangapara, Loror, Tajpur, Niala, Chalan,
Majhgaon, Briasha, Chonmohan, Satail, Khardaha, Darikushi, Kajipara, Gajna, Bara,
Sonapatila, Ghughdaha, Kuralia, Chiral, Dikshi and Gorka. The beel was formed when the
old Brahmaputra changed its course into the Jamuna channel. The Jamuna impeded the flow
of the Padma, thereby causing the latter to deposit sediments at the mouths of the Karatoya
and Atrai rivers. The diverted flow of these two rivers created the beel. The southern edge of
the bee! is flanked by the Gumani River, which carries water from the beel to the Bara Baral
and eventually the Jamuna River. During the rainy season, the Gumani overflows its banks
and floods the beel. The water level remains high as long as the Jamuna is in flood, but with
the onset of the dry season, the greater part of the beel dries out, leaving only a small area of
shallow, interconnected water bodies (not more than 2,500-3,000 ha in recent years).
The beel is rapidly silting up. During the last 150 years, the southern edge of the bee! has
shifted northwards by about 20 km as a result of silt deposition by the Padma. In 1909, an
investigation conducted by the Public Works Department revealed that siltation from
distributaries of the Ganges had reduced the area of the bee! to 36,300 ha. Only 8,400 ha of
the bee! remained under water all year round, and large areas had dried out and were under
cultivation. It was calculated that about 169 million cubic feet of silt were being deposited in
the beel each year, equivalent to an average rise in land surface of half an inch per year. By
1950, the permanently flooded areas of the bee! had been reduced to about 2,500 ha. Siltation
is continuing at a rapid rate; an extensive but rather haphazard system of dams and
embankments has been constructed for irrigation and flood control, land is constantly being
reclaimed for agriculture, and new villages are springing up throughout the area. Almost the
whole of the beel has now been settled and is under cultivation during the dry season. In June
1987, just prior to the onset of the monsoon, the bee! was completely dry except for some
small man-made water storage reservoirs (tanks). However, the whole region continues to be
flooded to a depth of 3-4 metres from August to October.
Climatic conditions: Subtropical monsoonal climate with an average annual rainfall of
1,775 mm, a mean minimum temperature of 8.2°C and a mean maximum temperature of
40.9°C.
Principal vegetation: The dominant aquatic plants include Trapa natans, Vallisneria sp,
Potamogeton sp, Enhydra sp, Utricularia sp and Nymphaea spp. The terrestrial vegetation
includes Tamarix sp, Acacia nilotica, Bombax ceiba, Ficus sp, Dendrocalamus sp, Melia
azadirachta, Calamus sp, Borassus flabellifer, Phoenix sylvestris, Musa sp and Ipornoea spp.
Land tenure: Approximately 95% of the beel is under private ownership; the remaining 5%
is state owned and under the management of the respective Deputy Commissioners (khas
lands). Surrounding areas are privately owned.
Conservation measures taken: None.
Land use: Cultivation of rice and other crops.
Disturbances and threats: The major threat to the wetland is siltation. As the level of the
land has risen, the area, which remains flooded throughout the year, has decreased.
Embankments constructed for irrigation purposes and purportedly also for flood control are
thought to increase the level of flooding during the monsoon by retarding run-off.
Economic and social values: Several villages are dependent on dry-season cultivation in the
beel for their existence.

Fauna: Chalan Beel was formerly a very important wintering area for ducks, geese and
shorebirds, but now that the wetland dries out in early winter, few migrant waterfowl visit the
area. During the rainy season, however, the beel remains important for a wide variety of
resident waterfowl. Species known to occur include Tachybaptus ruficollis, Phalacrocorax
niger, Ixobrychus sinensis, I. cinnamomeus, Nycticorax nycticorax, Ardeola grayii, Bubulcus
ibis, Egretta garzetta, Ardea purpurea, A. cinerea, Mycteria leucocephala, Anastomus
oscitans, Ciconia episcopus, Leptoptilos javanicus, Threskiornis melanocephalus, Pseudibis
papillosa, Plegadis falcinellus, Dendrocygna javanica, D. bicolor, Nettapus
coromandelianus, Amaurornis phoenicurus, Gallicrex cinerea, Gallinula chloropus,
Porphyrio porphyrio, Hydrophasianus chirurgus, Metopidius indicus and Rostratula
benghalensis. No information is available on the other fauna of the beel.
Special floral values: None known.
Criteria for inclusion: Ib, 3b.
Source: Abdul Wahab Akonda and Syed Abul Kalam.
Wetland name: The Haor Basin of Spinet and eastern Mymensingh
Country: Bangladesh
Coordinates: 24°05'-25°12'N, 90°35'-92°20'E;
Location: wetlands scattered throughout Sunamganj, Sleet and Moulavi Bazaar Districts,
Spinet, and in neighbouring Netrakona District, Mymensingh.
Area: Area of wetlands unknown; the entire basin is about 1,000,000 ha in extent.
Altitude: c.5m.
Biogeographical Province: 4.3.1.
Wetland type: 11, 13, 14, 15, l9&20.
Description of site: The Haor Basin of Sleet and eastern Mymensingh comprises a vast
alluvial plain with a mosaic of wetland habitats including numerous rivers, streams and
irrigation canals, large areas of seasonally flooded cultivated plains, and hundreds of shallow
freshwater lakes and marshes (haors and beels). The basin is bounded to the north by the hill
ranges of Meghalaya, to the south by the hills of Tripura and Mizoram, and to the east by
highlands of Manipur. The numerous rivers rising in these hills provide an abundant supply
of water to the plains and cause extensive flooding during the monsoon season. The drainage
is southwest via the Surma and Kalni rivers into the Meghna River and Bay of Bengal.
The haors, from which the region takes its name, are back swamps or bowl-shaped
depressions between the natural levees of a river, or in some cases, much larger areas
incorporating a succession of these depressions. The haors flood to a depth of several metres
during the rainy season, and in many cases two or more neighbouring haors link up to form
large water bodies. During the dry season, most of the water drains out leaving a single
shallow lake or a series of small isolated ponds often known as beels. Beels are also shallow,
saucer-shaped depressions, which become overgrown with aquatic vegetation or dry out
completely during the dry season. As the water level recedes during the dry season, rich
alluvial soils are exposed around the margins of the haors and beels, and these are
extensively cultivated for rice.
The Haor Basin contains about 400 haors and beels varying in size from a few hectares to
many thousands of hectares. The principal systems are as follows:

1.
Baram, Banka, Habibpur, Maka and Makalkandi haors (which unite to form a single
large water body during the rainy season), the Ghulduba haors, and Ranga and Baudha beels;
in the eastern and lowest part of the basin (Mymensingh).
2.
Tanguar, Sanir and Matian haors in the deep northern basin at the foot of the
Meghalaya Hills. These haors link up during the rainy season.
3.
Dekhar Haor, Pathar Chanli Haor, and the Jhilkar and Jhinkar haors, to the east of the
Tanguar system.
4.

The Jamaikata, Mahai, Nalua and Parua haor system, on the eastern rim of the basin.

5.
Hakaluki, Chatal Bar, Haila, Kawadighi, Pagla and many smaller haors, in the central
Sleet lowlands.
6.

Oail Haor, between the Tarap and Bhanugach hill ranges in the southeast.

7.
Dingapota, Ganesher, Tolar, Anganer, Bara and Humaipur haors, in the south of the
basin.
8.

Khaliaghuri Haor, east Mymensingh.

9.

Etna Haor and Sania Haor, Kishorganj District.

10.Bhatipara Haors; a group of three haors in the Sunamganj-Sleet area, under private
ownership and management both for fishing and bird hunting and netting.
The haor basin of Sleet and Mymensingh is a wetland ecosystem of outstanding international
importance. The lakes, beels and ponds support major subsistence and commercial fisheries,
the seasonally flooded lake margins support a major rice-growing industry, and the abundant
aquatic vegetation provides rich grazing for domestic livestock and a source of fuel and
fertilizers for the local people. The wetlands are home to a very wide variety of resident and
migratory waterfowl, including perhaps as many as 100,000 to 150,000 ducks, and provide a
refuge for many other species of wildlife, which are becoming increasingly rare elsewhere in
Bangladesh.
Ten of the most important haors and beels are described separately below.
Wetland name: Meda Beel
Country: Bangladesh
Coordinates: 25°03'N, 90°55'E;
Location:in Kalmakanda Upazilla, 25 km northeast of Netrakona, Netrakona District,
Mymensingh.
Area: 122 ha.
Altitude: 5m.
Biogeographical Province: 4.3.1.
Wetland type: 13 & 19.

Description of site: A perennial freshwater lake and marsh, formed as an oxbow lake. The
water level fluctuates according to the season, the depth varying from a maximum of 3m
during the rainy season to a minimum of lm during the dry season.
Climatic conditions: Subtropical monsoonal climate with an average annual rainfall of
approximately 4,000 mm. Temperatures at Mymensingh normally vary between a maximum
of 33.8°C and a minimum of 11.9°C.
Principal vegetation: The aquatic vegetation includes species of Hydrilla, Potamogeton,
Vallisneria, Trapa, Typha, Nymphaea, Euryale and Polygonum, and Eichhornia crassipes,
Xanthium indicum, Vitex negundo, Strablus asper and Lippia gemminata. Dominant plants in
adjacent areas include Barringtonia acuatangula, Pongamia pinnata, Trewia polycarpa,
Erythrina spp, Mangifera indica, Bambusa spp and Musa spp.
Land tenure: State owned (Government of Bangladesh); the use of the wetland is under the
control of a local government agency (Additional Deputy Commissioner, Revenue).
Surrounding lands are privately owned.
Conservation measures taken: None.
Land use: The heel is open to fishing once in every three years. Surrounding areas are under
cultivation, mainly for rice.
Disturbances and threats: Sedimentation is a serious problem and the beel is rapidly silting
up.
Economic and social values: The heel has been an important fishing area since time
immemorial, providing food and a source of income for the local people.
Fauna: The freshwater shrimp Macrobrachium binmanieus and the fishes Labeo rohita, L.
gonius, Channa spp, Puntius spp, Wallago attu, Catla catla, Anabas spp, and Heteropnuestes
fossilis are common. Waterfowl include Tachybaptus ruficollis, Phalacrocorax niger,
Bubulcus ibis, Egretta garzetta, Anastomus oscitans, Leptoptilos javanicus, Dendrocygna
javanica, Nettapus coromandelianus, Anas crecca, A. acuta, Gallicrex cinerea, Porphyrio
porphyrio and Metopodius indicus. Mammals known to occur in the area include the otters
Lutra lutra and L. perspicillata, Canis aureus, Vulpes bengalensis, Viverricula indica,
Paradoxurus herrnaphroditus and Herpestes spp; reptiles include monitor lizards Varanus
spp and a variety of snakes, freshwater turtles and tortoises.
Special floral values: None known.
References: Rashid (1987).
Criteria for inclusion: lb. 3b.
Source: Abdul Wahab Akonda and Syed Abul Kalam.
Wetland name: Tanguar Haor
Country: Bangladesh
Coordinates: 25°06'-25°11'N, 91°01'-91°06'E;
Location: 10 km northwest of the Headquarters of Tahirpur Upazilla and 30 km WNW of
Sunamganj, Sunamganj District, Sleet.
Area: 1,566 ha.
Altitude: 5m.
Biogeographical Province: 4.3.1.
Wetland type: 13, 15 & 19.

Description of site: A complex of over 46 beels, the most important of which are Bherbaria,
Rupabhuri, Lechna Mara, Puran Chatal and Tekunia Beels. The beels are interconnected with
one another through narrow canals. During the rainy season, the entire wetland is inundated
and the beels merge into a single, large body of water. The maximum depth of water in the
beels varies from approximately 6-8m during the rainy season to 2-6m during the dry season.
Climatic conditions: Subtropical monsoonal climate with an average annual rainfall of
approximately 4,000 mm. Temperatures at Syihet normally vary between a maximum of
31.2°C and a minimum of 12.3°C.
Principal vegetation: The aquatic vegetation includes species of Hydrilla, Vallisneria,
Potarnogeton, Blyxa, Utricularia, Najas, Nitella, Nymphaea, Trapa, Ottelia, Polygonum and
Phragmites, along with Hygrorhiza aristata, Eichhornia crassipes, Hemarthria protensa,
Ipomoea crassicaulis, Lippia gemminata, Strablus asper and Crataeva nurvula. Plant
communities in adjacent areas include Barringtonia acuatangula, Pongamia pinnata,
Crataeva nurvula, Trewia polycarpa, Mangifera indica and species of Erythrina, Calamus
and Musa.
Land tenure: The wetland is owned by the Government (khas land), and is under the control
of a local government agency (Additional Deputy Commissioner, Revenue). Surrounding
areas are privately owned.
Conservation measures taken: The wetland has been earmarked by the Forest Department
for the establishment of a Wildlife (Bird) Sanctuary. The wetland is at present being
managed for nine years under a fishery development scheme.
Conservation measures proposed: There is a proposal to extend the management of the
wetland under the fishery development scheme for twenty years. The long-term objective of
the scheme is to develop the wetland into a major fish-breeding centre, while at the same
time conserving the natural fauna and flora of the region, and particularly the migratory
waterfowl. The scheme includes plans to develop facilities for nature-oriented tourism.
Land use: The principal activity is fishing. Trees and reeds (Phragmites) growing on
embankments and higher ground around the beels are collected during the dry season and
used for cooking and thatching materials. Fallow lands are used for grazing. In some cases,
the edges of the beels are leased for one year periods for the cultivation of wheat.
Surrounding areas are under cultivation, mainly for rice.
Disturbances and threats: Fishing activities cause some disturbance to waterfowl
populations.
Economic and social values: Tanguar Haor supports one of the largest fisheries in the
country. In the current nine-year fishery development scheme, the net profit is estimated at
300 million Takas. The local people are dependent on the fishery and agricultural production
of the wetland for their livelihood.
Fauna: The economically important fishes include Labeo rohita, L. calbasu, L. gonius,
Puntius spp, Anabas testudineus, Clarius batrachus, Heteropnuestes fossilis, Channa spp,
Wallago attu, Catla catla, Mystus aor, M. tengra and Tor spp. Freshwater shrimps of the
genus Macrobrachium are also harvested. A very wide variety of waterfowl has been
recorded, including almost all of the Anatidae known to occur in Bangladesh. Tens of
thousands of ducks were reported to winter in the area in the 1960s, but numbers have
declined in recent years. The most abundant species are Dendrocygna javanica, Nettapus
coromandelianus, Anas poecilorhyncha, A. acuta, Aythya ferina, A. nyroca and A. fuligula.
Other common species of waterfowl include Tachybaptus ruficollis, Phalacrocorax niger,

Egretta garzetta, E. intermedia, E. alba, Ardea cinerea, Gallicrex cinerea, Porphyrio
porphyrio and Fulica atra. Mammals include the otters Lutra lutra and L. perspicillata,
Vulpes bengalensis, Canis aureus and Herpestes spp. Reptiles include snakes of the genera
Amphiesma, Rhabdophis, Xenochrophis, Atretium, Enhydris, monitor lizards Varanus spp,
freshwater turtles and tortoises.
Special floral values: None known.
Research and facilities: Preliminary studies have been carried out on the fisheries, fauna
and flora of the haor, but no detailed research has been conducted.
References: Savage (1970).
Criteria for inclusion: lb. le, 3a.
Source: Abdul Wahab Akonda and S.M. Abdur Rashid.
Wetland name: Aila Beel
Country: Bangladesh
Coordinates: 24°52'-24°54'N, 91°12'-91°13'E;
Location:in Jamalganj Upazilla, 25 km southwest of Sunamganj, Sunamganj District, Sleet.
Area: 160 ha.
Altitude: 5m.
Biogeographical Province: 4.3.1.
Wetland type: 13, 15 & 19.
Description of site: A perennial freshwater marsh (beel) which floods in the rainy season to
form a shallow lake. The maximum depth of water varies from about 5m during the rainy
season to lm during the dry season.
Climatic conditions: Subtropical monsoonal climate with an average annual rainfall of
approximately 4,000 mm. Temperatures at Sleet normally vary between a maximum of
31.2°C and a minimum of 12.3°C.
Principal vegetation: The aquatic vegetation includes species of Hydrilla, Vallisneria,
Utricularia, Trapa, Nymphaea, Ipomoea, Polygonum and Phragmites, along with Hygrorhiza
aristata, Hemarthria protensa, Eichhornia crassipes, Ficus heterophyla and Lippia
gemminata. Plant communities in adjacent areas include Barringtonia acuatangula, Crataeva
nurvula, Pongamia pinnata, Mangifera indica, Trewia polycarpa, Musa spp and Erythrina
spp.
Land tenure: Over 60% of the wetland is privately owned and the rest is state owned;
surrounding areas are privately owned.
Conservation measures taken: None.
Conservation measures proposed: The land owners wish to establish a Wildlife Sanctuary
under the Bangladesh Wildlife (Preservation) (Amendment) Act, 1973, and to manage the
Sanctuary for the conservation of waterfowl and other natural resources.
Land use: Fishing in every third year, and cultivation of rice on the edges of the beel during
the dry season. Trees, shrubs, herbs and grasses are collected for use as cattle fodder and fuel
for cooking. Surrounding areas are under cultivation, mainly for rice.
Disturbances and threats: Fishing activities cause some disturbance to waterfowl
populations.
Economic and social values: Aila Beel has been an important fishery since time
immemorial, and the local inhabitants are dependent on the wetland for their livelihood.

Fauna: Economically important species of fishes include Labeo rohita, L. gonius, Wallago
attu,Notopterus chitala, Puntius spp, Mystus aor, Anabas spp and Colisa spp. Freshwater
shrimps of the genus Macrobrachium are also harvested. Waterfowl include Phalacrocorax
niger, Egretta garzetta, E. alba, Ardea cinerea, Threskiornis melanocephalus, Dendrocygna
javanica, Nettapus coromandelianus, Anas crecca, A. acuta, Aythya ferina, A. nyroca,
Amaurornis phoenicurus, Porphyrio porphyrio and Fulica atra. Mammals known to occur in
the area include Lutra lutra, L. perspicillata, Canis aureus and Vulpes bengalensis; reptiles
include snakes of the genera Amphiesma, Rhabdophis and Atretium, freshwater turtles and
tortoises.
Special floral values: None known.
Criteria for inclusion: 1b, 3b.
Source: Abdul Wahab Akonda and S.M. Abdur Rashid.
Wetland name: Dekhar Haor
Country: Bangladesh
Coordinates: 25°03'N, 91°26'E;
Location: north of the Sleet to Sunamganj road in Sunamganj Sadar Upazilla, east of
Sunamganj Town, Sunamganj District, Sleet.
Area: Over 325 ha.
Altitude: c.5m.
Biogeographical Province: 4.3.1.
Wetland type: 13, 15 & 19.
Description of site: A group of several small freshwater ponds and marshes (beels) in a
region of cultivated fields and villages. During the rainy season, the entire wetland is flooded
by monsoon floodwater, but during the dry season, water remains only in the larger beels,
which are then isolated from one another. The maximum depth of water varies from about 1
m during the dry season to 3-4m during the rainy season.
Climatic conditions: Subtropical monsoonal climate with an average annual rainfall of
approximately 4,000 mm. Temperatures vary between a maximum of 39°C and a minimum
of 6°C.
Principal vegetation: The aquatic vegetation includes Hygrorhiza aristata, Eichhornia
crassipes, Hemarthria protensa, Rumex polygonum, Ficus heterophyla and species of Blyxa,
Hydrilla, Potamogeton, Vallisneria, Nymphaea, Trapa, Nymphoides, Pistia, Scirpus and
Ipomoea. Plant communities in adjacent areas include Barringtonia acuatangula, Crataeva
nurvala, Pongamia pinnata, Trewia polycarpa, Erythrina spp, Calamus spp, Mangifera
indica, Bambusa spp and Cocos nucifera.
Land tenure: Part of the wetland is owned by the Government (khas land); the management
and use of this land are under the control of a government agency (Additional Deputy
Commissioner, Revenue). The remainder of the wetland and surrounding areas are privately
owned.
Conservation measures taken: The Forest Department has earmarked the wetland as a site
for the conservation of waterfowl.
Land use: Fishing and cultivation of rice. Fishing rights are leased from the Additional
Deputy Commissioner (Revenue), Sunamganj District, and the Chairman, Upazilla Parishad,

Sunamganj Sadar Upazilla. The edges of the beels are used for rice-growing during the dry
season. Surrounding areas are under cultivation for rice.
Disturbances and threats: Fishing and agricultural activities cause a considerable amount
of disturbance to waterfowl populations, and over-fishing may be a problem.
Economic and social values: The local people are dependent on the fishery and agricultural
production of the wetland for their livelihood.
Fauna: Fishes of economic importance include Oampok pabda, Heteropnuestes fossilis,
Clarias batrachus and species of Labeo, Mystus, Channa, Puntius, Anabas and Colisa.
Freshwater shrimps of the genus Macrobrachium are also harvested. Other wildlife known to
occur in the area includes Lutra lutra, L. perspicillata, Herpestes spp, Varanus spp, and a
variety of snakes, freshwater turtles and tortoises. No information is available on the
waterfowl.
Special floral values: None known.
Criteria for inclusion: lb.
Source: Abdul Wahab Akonda and S.M. Abdur Rashid.
Wetland name: Kuri Beel
Country: Bangladesh
Coordinates: 24°56'N, 91°3l'E;
Location: to the north of the Sleet to Sunamganj road, 35 km west of Sleet Town,
Sunamganj District, Sleet.
Area: 73 ha.
Altitude: c.5m.
Biogeographical Province: 4.3.1.
Wetland type: 13 & 15.
Description of site: A small freshwater lake and marsh (bee!) with one small island in the
centre. The lake is permanent but water levels fluctuate widely according to season. The
maximum depth during the dry season is 3m.
Climatic conditions: Subtropical monsoonal climate with an average annual rainfall of
approximately 4,000 mm. Temperatures at Sleet normally vary between a maximum of
31.2°C and a minimum of 12.3°C.
Principal vegetation: The relatively sparse aquatic vegetation includes Eichhornia crassipes
and species of Hydrilla, Vallisneria, Potamogeton and Nymphaea. Plant communities in
adjacent areas include Barringtonia acuatangula, Crataeva nurvala, Trewia polycarpa,
Calarnus spp, Pongamia pinnata, Erythrina spp, Mangifera indica and Bambusa spp.
Land tenure: The wetland is owned by the Government and under the control of a local
government agency (Additional Deputy Commissioner, Revenue); surrounding areas are
privately owned.
Conservation measures taken: None.
Land use: Fishing by local people for personal consumption or sale in local markets. The
beel is open to fishing every year. Surrounding areas are under cultivation, with rice as the
main crop. Calamus is harvested for the manufacture of furniture.
Disturbances and threats: Fishing activities cause some disturbance to waterfowl
populations. Economic and social values: The fishery is of considerable importance in the
local economy.

Fauna: Economically important fishes include Wallago attu, Mystusaor, M. tangra, Oampok
pabda and species of Puntius, Channa, Colisa and Labeo. Freshwater shrimps of the genus
Macrobrachium are also harvested. Waterfowl include Phalacrocorax niger, Egretta
garzetta,Dendrocygna javanica, Nettapus coromandelianus and Anas acuta. Other fauna
includes Lutra sp, Canis aureus and Vulpes bengalensis.
Special floral values: None known.
Criteria for inclusion: lb.
Source: Abdul Wahab Akonda.
Wetland name: Erali Beel
Country: Bangladesh
Coordinates: 24°5l'N, 92°03'E;
Location: 6 km southeast of the Headquarters of Golapganj Upazilla and 18 km ESE of
Sleet, Sleet District, Sleet.
Area: 320 ha.
Altitude: c.5m.
Biogeographical Province: 4.3.1.
Wetland type: 13 & 15.
Description of site: A freshwater lake and marshes (bee!) in undulating country, with
villages on all sides. The lake is permanent and has a depth of about 5m during the rainy
season.
Climatic conditions: Subtropical monsoonal climate with an average annual rainfall of
approximately 4,000 mm. Temperatures at Sleet normally vary between a maximum of
31.2°C and a minimum of 12.3°C.
Principal vegetation: The aquatic vegetation includes Eichhornia crassipes and species of
Hydrilla, Vallisneria, Potamogeton and Utricularia. Plant communities in adjacent areas
include Bambusa spp, Artocarpus heterophyllus, A. chaplasha, Mangifera indica, Musa spp,
Drosera sp and Cocos nucifera.
Land tenure: The lake is owned by the Government and under the control of a local
government agency (Additional Deputy Commissioner, Revenue). Surrounding areas are
privately owned.
Conservation measures taken: None.
Land use: Fishing, which is permitted on an annual basis. Surrounding areas are under
cultivation.
Disturbances and threats: None known.
Economic and social values: The lake supports a locally important fishery and provides
water for the irrigation of adjacent agricultural land.
Fauna: Economically important fishes include Oampok pabda, Amblypharyngodon mola,
Wallago attu and species of Puntius, Labeo, Colisa and Channa. Freshwater shrimps of the
genus Macrobrachium are also harvested. Waterfowl include Tachybaptus rujicollis,
Podiceps cristatus, Phalacrocorax niger, Ardeola grayii, Bubulcus ibis, Egretta garzetta,
Dendrocygna javanica, Nettapus coromandelianus and Anas acuta. Other fauna includes
Canis aureus, Vulpes bengalensis, Herpestes spp, Felis chaus and Varanus spp.
Special floral values: None known.
Criteria for inclusion: lb.

Source: Abdul Wahab Akonda and Raguibuddin Ahmed.
Wetland name: Dubriar Haor
WetlandID: 2g
Country: Bangladesh
Coordinates: 24°44'N, 9l°54'E;
Location: to the west of the Syihet to Fenchuganj road, 21 km south of Syihet, Syihet
District.
Area: 156 ha.
Altitude: c.5m.
Biogeographical Province: 4.3.1.
Wetland type: 13, 15 & 19.
Description of site: A group of freshwater lakes and marshes (beets) including one large
beet in Bataganj Upazilla and two small beets to the east in Fenchuganj Upazitta. The eastern
side of the wetland borders on several villages. During the rainy season, large areas are
flooded to a depth of 3m; during the dry season, about three-quarters of the wetland dries out
and the maximum depth falls to about lm.
Climatic conditions: Subtropical monsoonal climate with an average annual rainfall of
approximately 4,000 mm. Temperatures at Sythet normally vary between a maximum of
31.2°C and a minimum of 12.3°C.
Principal vegetation: There is relatively little aquatic vegetation, mainly species of Trapa
and Typha. Plant communities in adjacent areas include Pongamia pinnata, Barringtonia
acuatangula, Anthocephalus chinensis, Musa spp, Bambusa spp, Mangifera indica and
Cocos nucifera.
Land tenure: The wetland is owned by the Government and is under the control of a local
government agency (Additional Deputy Commissioner, Revenue). Surrounding areas are
privately owned.
Conservation measures taken: In 1980, Dubriar Haor was included in the schedule of the
Haor Development Board (Amendment) Ordinance of 1977. The main functions of the Board
were to prepare, approve and execute projects for the development of the wetlands of the
country.
Land use: Fishing and cultivation. Fishing rights are leased out by the local authority. The
edges of the beels are leased out on an annual basis for rice cultivation. Surrounding areas are
under cultivation, with rice as the principal crop.
Disturbances and threats: Siltation is a serious threat; the level of the wetland is rising
rapidly and much of it now dries out in the driest months. In January 1988, almost the whole
area of the beets in Fenchuganj Upazilla was under rice cultivation.
Economic and social values: Local people are dependent on the fishery and agricultural
production of the wetland for their livelihood.
Fauna: Economically important fishes include Wallago attu, Oampok pabda and species of
Mystus, Channa, Colisa and Labeo. Freshwater shrimps of the genus Macrobrachium are
also harvested. Waterfowl observed during a survey in January 1987 included 36 Egretta
garzetta, 52 Dendrocygna javanica, 68 Anas acuta and small numbers of terns. Other
waterfowl recorded at the wetland include Phalacrocorax niger, Ardeola grayii, Bubulcus
ibis and Egretta alba. Mammals and reptiles known to occur in the area include Lutra sp,

Canis aureus, Vulpes bengalensis, Herpestes spp, and a variety of snakes, freshwater turtles
and tortoises.
Special floral values: None known.
References: van der Yen (1987).
Criteria for inclusion: lb.
Source: Abdul Wahab Akonda and Raguibuddin Ahmed.
Wetland name: Hakaluki Haor
Country: Bangladesh
Coordinates: 24°35'-24°44'N, 92°O1'-92°O9'E;
Location: 30 km southeast of Syihet, Moulavi Bazar District, Syihet.
Area: 20,400 ha, including 4,440 ha of beels.
Altitude: c.5m.
Biogeographical Province: 4.3.1.
Wetland type: 13, 14, 15, & 19.
Description of site: A complex of more than 80 interconnecting freshwater lakes (beels) in a
shallow basin with the Patharia and Madhab Hills to the east and the Bathera Hills to the
west The most important beels are Chatla, Pinglar, Haor Khal, Chakia, Foot, Tural, Fuala,
Juala, Kaiarkuna, Balijuri, Kukur Dubi, Katooa, Nirai, Baia and Chinaura. The beels are
permanent, but as water levels fall during the dry season, they become isolated from one
another. Land between the beels is cultivated or left fallow, and some of the beels are drained
and fished in rotation. Earthen dams and embankments have been constructed around some
of the beels to facilitate the management of fisheries, improvement of communications,
drainage and irrigation. The major sources of water are the Juri, Kantinala and Kuiachari
rivers, which traverse the wetland and drain through a single outlet, the Kushiara River.
During the rainy season, the entire area is flooded, and all the beels are united in a single
large lake. The maximum depth of water varies from 5-6m during the rainy season to about
lm at the end of the dry season. The pH value is 5.5 in the rainy season and between 5.0 and
5.5 at other times of the year.
Climatic conditions: Subtropical monsoonal climate with an average annual rainfall of
approximately 4,000 mm. Over 80% of the rain falls during the monsoon season from June to
October. Temperatures at Sleet normally vary between 26°C and 31°C in the pre-monsoon
period (March to May), 28°C to 31°C in the rainy season, and 26°C to 27°C in winter.
Extreme temperatures in the ten-year period 1975-1984 were 6.4°C and 39.3°C.
Principal vegetation: The haor supports a rich aquatic vegetation which varies in
composition from season to season and from beel to beel. In the pre-monsoon period, the
margins of the beels and fallow lowlands between the beels are converted into rice paddies.
The dominant aquatic plants at this time are Salvinia cucullata, S. natans, Polygonum
hydropiper, Sagittaria sagittifolia, Cyperus rotundus, C. distans and Luduvigia ripens.
During the rainy season, the dominant aquatic plants are Nymphoides indica, N. cristata,
Eichhornia crassipes, Pislia stratiotes, Hydrilla verticillata and Ipomoea acuatica. In winter,
as water levels start to fall, Trapa natans becomes abundant and other new species such as
Trapa bispinosa, Scirpus fistulosa and Cynodon dactylon form green carpets over the bare
land. Many other aquatic plants have been recorded at the wetland, including Sagittaria
guayanensis, Cyperus procerus, C. exalt atus, Eleocharis fistulosa, E. plantagiuea,

Fimbristylis dichotoma, Panicum sp, Hygrorhiza aristata, Paspalum sp, Sataria glauca, S.
sagittifolia, Vallisneria spiralis, Otielia alismoides, Nechamandra alternifolia, Lemna minor,
Spirodela polyrhiza, Potamogeton crispus, Monochoria vaginalis, M. host ata, Alternanthera
sessilis, Polycarpacea sp, Ceratophyllum demersum, Enhydra fluctuosa, Eclipta prostata,
Myriophyllum indicum, Barringtonia acuatangula, Utricularia stellaris, Clinogyne
dichotoma, Nymphaea nouchali, N. stellata, Euryale ferox, Portulaca oleraua, Lindernia sp,
Torenia sp, Oenanthe bengalensis, Xanthium indicum, Ficus heterophyla, Lippia gemminata,
Haliotrapicum indicum, Cleome hassleriana and Strablus asper. Plant communities in
surrounding areas include Barringtonia acuatangula, Crataeva nurvula, Pongamia pinnata,
Trewia polycarpa, Erythrina spp, Calamus spp and Asperagus racemosus.
Land tenure: The wetland is owned by the Government (khas land), and its management
and use are under the control of a local government agency (Additional Deputy
Commissioner, Revenue). Undulating fallow land between the beels is leased to local people
for agriculture. The surrounding areas are privately owned.
Conservation measures taken: The site has been earmarked by the Forest Department for
the establishment of a Wildlife (Bird) Sanctuary. There are two waterfowl protection centres
supervised by the Forest Department in nearby villages.
Conservation measures proposed: At the seventh meeting of the Bangladesh Wildlife
Advisory Board, it was decided that a Wildlife (Bird) Sanctuary should be established at
Pingar Beel.
Land use: Fishing is the principal activity at the wetland. The large beels are fished once in
every three years, the smaller beels once every year. Beels of over eight hectares in extent are
leased by the District Authority (Additional Deputy Commissioner, Revenue); smaller beels
(up to about 9 ha) are leased by the Chairman, Upazilla Parishad. During the dry season, the
margins of the beels are used for rice-growing, and dry vegetation is collected for use as fuel
for cooking. Each winter, several herds of cattle are allowed to graze throughout the marshes.
Surrounding areas are under cultivation, with rice as the principal crop.
Disturbances and threats: Fishing is very intensive and over-fishing has become a problem.
The periodic removal of water from the smaller beels to increase the harvest of fish has been
particularly harmful. Although fishing in the larger beels is supposedly restricted to one year
in three, in reality fishing takes place every year. As a result, populations of Labeo rohita and
L. gonius have decreased, and Catla catla is now rare. Serious soil erosion in the water
catchment area has resulted in increased sedimentation in the wetland, and flash floods have
become a common phenomenon. Each year the floodwaters deposit large quantities of silt in
the wetland; the level of the beels is rising and the entire haor is silting up rapidly. The
problem is compounded by rice cultivation and fishing activities in the beels. The intensive
fishing activities along with some hunting also cause a considerable amount of disturbance to
waterfowl populations.
Economic and social values: Hakaluki Haor supports one of the largest inland fisheries in
Bangladesh, and provides the Government with a considerable source of income. Most of the
local inhabitants are in some way dependent on the wetland for their livelihood.
Fauna: Economically important fishes include Labeo rohita, L. gonius, L. calbasu, Catla
catla, Mystus aor, Wallago attu, Oampok pabda, Mystus tengra and M. vittatus. Hakaluki
Haor is a very important wetland for a wide variety of waterfowl, particularly Anatidae. In
the 1960s, the wintering population of ducks was estimated at between 40,000 and 60,000,
mainly Anas acuta and Dendrocygna javanica, with smaller numbers of D. bicolor (e.g. 750

in December 1967), Nettapus coromandelianus, Anas strepera, A. crecca, A. poecilorhyncha,
A. querquedula, A. clypeata, Aythya ferina, A. nyroca and A. fuligula. Numbers have,
however, decreased in recent years, and only 15,000 ducks were observed during a waterfowl
census in January 1987. Other common species include Tachybaptus ruficollis,
Phalacrocorax niger, Bubulcus ibis, Egretta garzetta, E. intermedia, E. alba, Gallicrex
cinerea, Porphyrio porphyrio, Fulica atra, Hydrophasianus chirurgus, Metopidius indicus,
Gelochelidon nilotica and Chlidonias hybrida. Podiceps cristatus and Phalacrocorax carbo
occur in small numbers, and Leptoptilos javanicus and Anser anser have been recorded as
occasional winter visitors. The Grey-headed Fish-Eagle Ichthyophaga ichthyaetus occurs at
the wetland.
Mammals and reptiles known to occur in the area include Lutra lutra, L. perspicillata, Canis
aureus, Vulpes bengalensis, Herpestes spp, the cobra Naja naja and a variety of water
snakes, freshwater turtles and tortoises.
Special floral values: Asperagus racemosus is important for its medicinal values; the plant
grows in winter in bushy areas around the beels, but has now become scarce as a result of
over-exploitation.
Research and facilities: The Fisheries Resources Survey System has conducted some
research on fish populations and production in the wetland. An international team sponsored
by WWF visited the wetland in 1967, and several waterfowl surveys have been carried out.
References: Anon (1985b); Forest Department (1974 & 1976); Islam & Paul (1978); Savage
(1970); Savage & Abdulali (1970); van der Yen (1987).
Criteria for inclusion: 1b, le, 3a.
Source: Abdul Wahab Akonda, Raguibuddin Ahmed and Syed Abul Kalam.
Wetland name: Kawadighi Haor
Country: Bangladesh
Coordinates: 24°33'-24°37'N, 9l°46'-9l°49'E;
Location: 12 km NNE of Moulavi Bazar, Moulavi Bazar District, Sleet.
Area: 414 ha.
Altitude: c.5m.
Biogeographical Province: 4.3.1.
Wetland type: 13, 14, 15 & 19.
Description of site: A group of six freshwater lakes (beels): Majirband, Pata Singra, Rukna,
Salkatua, Jibnia and Melaghar. The beels are isolated from one another during the dry
season, but unite to form a large shallow lake during the rainy season. The margins of the
beels are converted into rice paddies during the dry season. Dams and embankments have
been constructed around the beels to improve the possibilities for fishing and agriculture. The
maximum depth of water is 3-4m during the rainy season and about lm during the dry season.
Climatic conditions: Subtropical monsoonal climate with an average annual rainfall of
approximately 4,000 mm. Temperatures at Srimangal normally vary between a maximum of
32.8°C and a minimum of 7.0°C.
Principal vegetation: The aquatic vegetation includes species of Trapa, Pistia, Hydrilla,
Vallisneria and Potamogeton. Plant communities in adjacent areas include Mangifera indica,
Crataeva nurvula, Cocos nucifera and species of Musa, Bambusa and Erythrina.

Land tenure: The wetland is owned by the Government, and is under the control of a local
government agency (Additional Deputy Commissioner, Revenue). Surrounding areas are
privately owned.
Conservation measures taken: Kawadighi Haor has been earmarked by the Forest
Department for the establishment of a Wildlife (Bird) Sanctuary for the conservation of
waterfowl.
Land use: Fishing is the principal activity. The fishing rights are leased out by the
Government, and fishing is permitted once in every three years. The margins of the beels are
cultivated for rice during the dry season, and surrounding areas are also under cultivation,
mainly for rice.
Disturbances and threats: The principal threat is increased sedimentation as a result of soil
erosion in the water catchment area. The excessive trapping and hunting of water birds is also
reported to be a problem.
Economic and social values: The local inhabitants are dependent on fishing as a source of
food and income.
Fauna: Fishes include Puntius spp, Mastacembelus spp, Macrognathus aculeatus, Mystus
tengra, M. vittatus, Anabas testudineus, Amplypharyngodon mola, Gadusia spp, Channa spp,
Heteropnuestes fossilis, Oampok pabda, Clarius batrachus and Colisa spp. Freshwater
shrimps of the genus Macrobrachium are common. The haor was a very important wintering
area for Anatidae in the 1960s, but numbers have decreased drastically in recent years, and
only 120 ducks were observed during a census in January 1987 (92 Dendrocygna javanica
and 28 Atlas acuta). The wetland remains important for a wide variety of other waterfowl
including Tachybaptus ruficollis, Ardeola grayii, Bubulcus ibis, Egretta garzetta, Net apus
coromandelianus, Gallicrex cinerea, Porphyrio porphyrio, Hydrophasianus chirurgus,
Metopidius indicus, Rostratula benghalensis, migratory shorebirds, gulls and terns. Reptiles
known to occur in the area include the snakes Xenochrophis spp, Atretium schistosum and
Amphiesma stolata, and a variety of freshwater turtles and tortoises.
Special floral values: None known.
Research and facilities: Some waterfowl surveys and botanical studies have been carried
out.
References: Savage (1970); van der Yen (1987).
Criteria for inclusion: 1b, 3b.
Source: Abdul Wahab Akonda and Raguibuddin Ahmed.
Wetland name: Hail Haor
Country: Bangladesh
Coordinates: 24°18'-24°26'N, 91°38'-91°45'E;
Location: 3 km northwest of Srimangal and 14 km southwest of Moulavi Bazar, Moulavi
Bazar District, Sleet.
Area: From a minimum of 3,643 ha in the dry season to a maximum of 8,906 ha in the iainy
season.
Altitude: c.5m.
Biogeographical Province: 4.3.1.
Wetland type: 13, 14, 15 & 19.

Description of site: A large shallow lake in a saucer-shaped depression, bounded in the
south, east and west by low hills and in the north by the plains of the Manu and Kushiara
Rivers. The haor is almost encircled by a chain of tea estates and natural forest blocks. The
River Gopla flows through the wetland in a north-south direction. The lake floods during the
rainy season, and almost dries up during the dry season. Land exposed as the water level
recedes is converted to rice paddies. Much of the lake's surface is overgrown with lotus and
water hyacinth. The maximum depth of water during the rainy season is about 3m.
Climatic conditions: Subtropical monsoonal climate with an average annual rainfall of
approximately 4,000 mm. Temperatures at Srimangal normally vary between a maximum of
32.8°C and a minimum of 9.0°C.
Principal vegetation: The aquatic vegetation includes Typha elephantina, Trapa bispinosa,
Nelumba nucifera, Hygrorhiza aristata, Eichhornia crassipes and species of Utricularia,
Ceratophyllum, Vallisneria, Hydrilla, Najas, Potamogeton, Nymphoides, Pistia, Lemna and
Azolla. Plant communities in adjacent areas include Bambusa spp, Musa spp, Mangifera
indica, Erythrina spp and Crataeva nurvula.
Land tenure: The wetland is owned by the Government, and is under the control of a local
government agency (Additional Deputy Commissioner, Revenue). Surrounding areas are
privately owned.
Conservation measures taken: The Forest Department has established a centre at the
wetland for the protection of waterfowl from illegal hunting and trapping.
Conservation measures proposed: A Wildlife (Bird) Sanctuary of 1,427 ha was to be
declared at Hail Haor in 1984, but this did not materialize as the Forest Department did not
get possession of the land from the Department of Fisheries. There remains a possibility that
a sanctuary will be established at some future date.
Land use: Fishing is the principal activity at the wetland. However, large portions of the lake
basin are being leased to local people for cultivation, and as a result, the areas available for
fishing are being reduced. During the dry season, aquatic vegetation is collected for the
preparation of compost. There is also a considerable amount of legal and illegal hunting at
the lake. Surrounding areas are under cultivation, mainly for rice.
Disturbances and threats: The level of the wetland is rising as a result of increased siltation
caused by soil erosion in the water catchment area, and large areas of the lake basin are being
converted to agricultural land. There is a considerable amount of disturbance to waterfowl
populations from hunting, fishing and agricultural activities, which continue throughout the
year. There was reported to be very heavy hunting pressure on both resident and migratory
species of waterfowl in the winter of 1984/85.
Economic and social values: Local inhabitants, especially the poor villagers, are dependent
on fishing in the lake for their livelihood. The lake has considerable potential for tourism as it
is within walking distance of Srimangal Town.
Fauna: Fishes include Catla catla, Labeo rohita, L. calbasu, L. gonius, Cirrhina mrigala,
Barbus spp, Wallago attu, Mystus tengra, M. aor, Oampok pabda, Gadusia chapra, Clupea
spp, Notoplerus notopterus, Clarius batrachus, Heteropnuestes fossilis, Channa spp, Anabas
testudineus and Colisa fasciata. Freshwater shrimps of the genus Macrobrachium are
common.
Hail Haor is one of the most important wetlands in the Sleet basin for both resident and
migratory waterfowl. The lake is particularly important as a refuge in periods of drought,
when many other wetlands in the area dry out completely. In the 1960s, it was estimated that

some 100,000 Dendrocygna javanica, 1,000 D. bicolor and 40,000-50,000 migratory ducks
frequented the lake in early winter. In recent years, however, the number of Anatidae visiting
the lake has decreased dramatically, although there may still be 10,000-15,000 ducks present
in late November and even larger numbers in late February and March. Dendrocygna
javanica and Netcapus coromandelianus are common residents, breeding at small lakes and
ponds throughout the region and congregating in large numbers at Hail Haor during the cold
season. Dendrocygna bicolor is a cold season visitor, usually arriving in January and
sometimes in very large numbers (e.g. 10,000 in January 1987). Much the commonest
migrant ducks are Anas querquedula, A. acuta, A. clypeata, although A. crecca and Aythya
nyroca sometimes occur in large numbers; as many as 4,000-5,000 A. nyroca have been
recorded in years when there is an abundant growth of aquatic vegetation. Anas strepera, A.
poecilorhyncha and Aythya fuligula are regular in small numbers. Anser indicus was
formerly a regular winter visitor to the area, but now occurs only as an occasional passage
migrant in flocks of up to 40 birds. Anser anser, Tadorna ferruginea, Sarkidiornis melanotos,
Anas falcata, A. platyrhynchos, Netta rufina, Aythya ferina and A. baeri have been recorded
as rare visitors. (Mashu Kabir, pers. comm.).
Hail Haor is also important for many other species of waterfowl such as Tachybaptus
ruficollis, Phalacrocorax niger, Ardeola grayii, Bubulcus ibis, Egretta garzetta, E.
intermedia, E. alba, Gallicrex cinerea, Gallinula chloropus, Porphyrio porphyrio, Fulica
atra, Hydrophasianus chirurgus, Metopidius indicus, Rostratula benghalensis, Vanellus
indicus, a wide variety of migratory shorebirds, and Chlidonias hybrida. Shorebirds recorded
during a census in January 1987 included:
100 Himantopus himantopus
38 Vanellus cinereus
1 6 Numenius arquata
90 Gallinago stenura
100 G. gallinago
and small numbers of Tringa totanus, T. nebularia and Actitis hypoleucos. Other common
passage and wintering shorebirds include Glareola maldivarum, Pluvialis dominica,
Charadrius dubius, C. alexandrinus, Tringa stagnalilis, T. glareola, Calidris temminckii and
Philornachus pugnax. The Open-bill Stork Anastomus oscitans is a regular visitor (e.g. 200
in April and May 1984), and the rare Goliath Heron Ardea goliath and Blyth's Kingfisher
Alcedo hercules have been recorded. Birds of prey include Pandion haliaetus, Circus
aeruginosus and C. melanoleucos. Other wildlife known to occur in the area includes a
variety of snakes, monitor lizards, freshwater turtles, tortoises and frogs.
Special floral values: None known.
Research and facilities: Some research has been carried out on the waterfowl populations,
notably a study by the Forest Department in 1980 and a survey by scientists from the
Bangladesh Zoological Society in 1985. Mashu Kabir made regular observations of the
Anatidae between 1973 and 1987. Botanical studies have also been carried out.
References: Forest Department (1974 & 1976); Millin (1987); Reza Khan (1985); Sarker &
Fazlul Huq (1985); Savage (1970); Savage & Abdulali (1970); Shahid et al. (undated); van
der Yen (1987).
Criteria for inclusion: 1b, 3a.
Source: Abdul Wahab Akonda and Raguibuddin Ahmed.

Wetland name: The Sundarbans
Country: Bangladesh
Coordinates: 21°38'-22°29'N, 89°02'-89°53'E;
Location: at the southern edge of the Ganges/ Brahmaputra Delta, on the shores of the Bay
of Bengal, Khulna Division. The mangrove forests extend 80 km inland from the coast.
Area: 577,100 ha, including 407,100 ha of mangrove forest and 170,000 ha of river
channels, canals and creeks.
Altitude: 0-3m.
Biogeographical Province: 4.3.1.
Wetland type: 02, 03, 05, 06 & 07.
Description of site: The Sundarbans, covering some 1,000,000 ha of land and water, are part
of the world's largest delta (80,000 sq.km.), which has been formed from sediments deposited
by three great rivers, the Ganges, Brahmaputra and Meghna, converging on the Bengal
Basin. The western part of the Sundarbans lies in India; the remainder (almost 60%) is in
Bangladesh. The region as a whole contains one of the largest continuous blocks of
mangroves in the world. The Bangladesh Sundarbans are dominated by high mangrove forest
cover, and are subject to tidal inundation during spring tides. About one-third of the total area
is comprised of river channels, canals and tidal creeks varying in width from a few metres to
five kilometres.
Until comparatively recently, all the rivers were connected to the Ganges, but as the main
course of the Ganges has gradually migrated eastwards, many of the western rivers have been
cut off. The River Baleswar, in the east, now constitutes the main supply of freshwater to the
Sundarbans. Several other rivers, such as the Passur, Sipsah, Arpangasia, Malancha and to a
lesser extent the Jamuna and Raimangal, also bring flood waters into the system from the
Ganges during the rainy season.
New islands are constantly being formed along the coast. Easily eroded sands collect at the
river mouths and form banks and chars, which are blown into dunes above the highwater
mark. Mudflats form in the lee of the dunes, and eventually become overlain with sand and
covered in grasses. The alluvial deposits are geologically very recent in origin, and extremely
deep. The soil is a silty clay loam with alternate layers of clay, silt and sand. The surface is
clay except on the seaward side of islands in the coastal limits, where sandy beaches occur. A
wide range of salinities has been recorded at different sites and at different times of the year.
In general, the salinity increases from east to west, and from north to south. Conditions are
most saline in February-April, when the inflow of freshwater is at its lowest and soil moisture
is depleted; the salinity falls abruptly in June with the onset of the rainy season. The pH value
averages 8.0. The tidal pattern is of the semidiurnal type, with a maximum amplitude of 3m
at spring tides.
The maximum speed of the tidal bore ranges from about 50 km per hour at the coast to 25 km
per hour in the upper reaches of the rivers. There is an unusually large seasonal fluctuation in
the mean sea level of the adjacent Bay of Bengal, the average level in March being 94 cm
lower than the average level in September.
Climatic conditions: Humid tropical maritime climate, with an annual rainfall of about
1,650-1,800 mm in central and northern areas, and as much as 2,790 mm along the outer
coast. On average, 80% of the rain falls during the monsoon season from June to October.
During the monsoon, the humidity is high (over 80%) and the sky remains overcast for long

periods; maximum temperatures seldom exceed 32°C. By November, the rains have
subsided, the sky is usually clear, and temperatures can fall to as low as 2-4°C. The winters
are mild and dry, with average maximum temperatures in January around 23.9'C. During the
pre-monsoon period in March and April, temperatures can rise to 43°C. From October to mid
March, the prevailing winds are from the north and northeast; during the monsoon season
they are from the southwest. Violent storms are frequent during the pre-monsoon period, and
again in September, October and November. These may develop into cyclones, which are
usually accompanied by huge tidal waves.
Principal vegetation: Almost entirely mangrove forest; there are small patches of brackish
marshes on accreting islands and riverbanks, and sandy areas with grasses and low shrubs on
some of the outer islands. The two dominant mangroves are Heritiera fomes and Excoecaria
agallocha, but there are at least another 25 common tree species. Three major zones have
been recognized on the basis of salinity: a freshwater zone, a moderately saline zone, and a
saline zone. The freshwater zone is dominated by H. fomes. E. agallocha is present in
varying amounts, and Xylocarpus moluccensis and Bruguiera gymnorhiza occur in the more
frequently flooded areas. The understorey is dominated by Cynmetra ramiflora on dry soils
and Amoora cucullata on moister soils. In the moderately saline zone the dominant species is
E. agallocha; it is mixed with H. fomes and Xylocarpus moluccensis, and has a dense
understorey of Ceriops decandra. The saline zone supports sparse E. agallocha with a dense
understorey of C. decandra, and dense patches of the palm Phoenix paludosa on drier soils.
Other common species of mangrove include Xylocarpus obovata, Sonneratia apetala,
Avicennia officinalis, Aegiceras corniculatum, Acanthus ilicifolius and Rhizophora spp. The
palm Nypa fruticans and the grasses Oryza coarctata and Imperata cylindrica are widespread
on the mudflats along river banks. Other important species include Ficus retusa, the fern
Acrostichum aureutn, the creepers Entada pursaetha, Derris sinuata, and the grasses
Phragmites karka, Typha elephantina. In all, over 330 species of plants have been recorded.
The plains to the north and east a e almost entirely under cultivation, mainly for rice,
although there are some plantations of Cocos nucifera, Mangifera indica and Musa around
the villages.
Land tenure: State owned (Goverment of Bangladesh); adjacent agricultural land is
privately owned.
Conservation measures taken: The entire area is a Forest Reserve under the Forests Act,
1927, and lies within the Sundarbans Forest Division of Khulna District. Three Wildlife
Sanctuaries, totalling 32,386 ha, were established in 1977 under the Bangladesh Wildlife
(Preservation) (Amendment) Act, 1973: Sundarbans West (9,069 ha), Sundarbans South
(17,878 ha) and Sundarbans East (5,439 ha). Sundarbans West lies between the Raimangal
and Malancha Rivers at 21°42'-21°47'N, 89°l2'-89°l8'E; Sundarbans South, including Putney
Island., lies between the Malanga and Kunga Rivers at 2l°44'-2l°55'N, 89°19'-89°28'E;
Suridarbans East consists of that portion of Forest Compartment 6 lying between the Katka
and Supati creeks at 21°50'-21°57'N, 89°45'-89°50'E. All three sanctuaries are bounded to the
south by the Bay of Bengal. Parts of the area were declared a World Heritage Site in 1987.
There are no recognized local rights within the Forest Reserve, entry and the harvesting of
forest products being subject to permits issued by the Forest Department. The Department
may issue hunting licenses under the Bangladesh Wildlife (Preservation) (Amendment) Act,
1973, but in practice none is issued and the whole of the Bangladesh Sundarbans is thus
effectively closed to legal hunting. Within the Wildlife Sanctuaries, all logging is prohibited

and only fishing and the collection of minor forest products are permitted. Management of
the Forest Reserve has included the planting or replanting of mangroves in some areas to
protect embankments and new land. Some 25,000 ha have already been planted, and another
40,000 ha are scheduled to be planted by 1990.
Conservation measures proposed: Since its declaration as a Forest Reserve, the Sundarbans
has been the subject of a series of successively more comprehensive working plans. A plan
relating specifically to wildlife conservation was prepared under the joint sponsorship of the
World Wide Fund for Nature and the National Zoological Park, Smithsonian Institution
(Seidensticker & Hai 1983). The emphasis of this management plan is on the management of
the Tiger and all other wildlife as an integral part of forest management that assures the
sustainable production of forest resources to meet the needs of the local human population.
More recently, Blower (1985) reviewed wildlife conservation in the Sundarbans Forest
Reserve as part of the Forest Inventory Project carried out by the Forest Department and the
U.K. Overseas Development Administration. The main purpose of this project was to provide
the necessary data on which to base future exploitation of the forest for sustainable
production of timber, fuel-wood and other forest products, with due consideration to wildlife
conservation and the social amenity value of the area. Several recommendations have been
made concerning the expansion of the existing Wildlife Sanctuaries and establishment of a
National Park (e.g. Blower 1985 and Reza Khan 1986).
It has been recommended that the Sundarbans be managed as a single unit with full
protection afforded to both wildlife and habitat in the Wildlife Sanctuaries, and wildlife
protected but exploitation of forest resources carefully controlled in the remainder of the
Forest Reserve. Buffer zones, in which disturbance is kept to a minimum through restriction
of access, should be established in areas peripheral to the sanctuary boundaries (Blower
1985).
Land use: The Sundarbans forests have been exploited since time immemorial, and have
been managed for the last 100 years by the Forest Department. The principal activities are
fishing and the harvesting of timber, mainly Excoecaria agallocha, Heritiera tomes and
Sonneratia apetala, for timber, pulpwood, firewood and wood for making matches,
hardboard and pallets. The leaves of Nypa fruticans are used for thatching, and those of
Phoenix paludosa for making house walls. Large quantities of honey and beeswax are
harvested from wild bees' nests in the mangrove forest. The honey-gathering season is
limited to two and a half months commencing annually on 1 April. Mollusc shells are
gathered and used to produce lime for consumption with betel nut. An FAO study revealed
that some 158,000 persons were engaged in fishing during the 12 year period 1971-83,
during which time the average number of fishing boats and other vessels employed was
almost 54,000. Fishermen from as far away as Chittagong come to the region, bringing their
boats and households, and establishing temporary encampments along the coast.
Disturbances and threats: A long-term ecological change is taking place in the Sundarbans
as a result of the eastward migration of the Ganges, abandonment of some distributaries,
diversion of water for irrigation, and groundwater abstraction. Up to 40% of the dry season
flow of the Ganges has been diverted upstream, following the completion of the Farraka
Barrage in India in 1974. Decreased freshwater flushing of the Sundarbans has resulted in
increased saline intrusion, particularly in the dry season. The increased salinity has affected
the natural regeneration of mangroves, and in some areas there is now no regeneration at all.
Other signs of deterioration have included localized die-back of Heritiera tomes,

commercially the most valuable of the tree species. A gradual replacement of Heritiera tomes
with Excoecaria agallocha is a likely long-term effect. The impact of these changes on the
fauna has not been studied, but it is perhaps significant that the density of Spotted Deer
appears to be lower in western areas, where salinity is highest, than in the east where it is
lowest.
Oil spills are another potential threat and could cause immense damage, especially to the
aquatic fauna and sea-birds. Likely sources of oil pollution are the Port at Mongla on the
northern edge of the mangrove forest, and the numerous large shipping vessels, which pass
through the Sundarbans every day via the northeast-shipping route.
The most immediate threat to the Sundarbans is over-exploitation, both of the timber
resources and of the fauna. It is clear that the mangrove forests are being heavily exploited.
One report indicates that the merchantable stock of Heritiera tomes has declined by 40%
since the forest inventory of 1959, while that of Excoecaria agallocha has fallen by 45%.
The exploitable age of the trees has been estimated at 50-160 years, but more and more areas
are being cut on a shorter rotation. As plantation forestry increases, the natural diversity and
ecological quality of the original mangrove forest is declining.
Agricultural encroachment has already occurred to a limited extent on the northern and
eastern boundaries and, with increasing population pressure in surrounding settled areas,
could reach serious proportions unless checked. Fishermen's camps are a major source of
disturbance, and there is extensive illegal hunting and trapping, not only by fishermen and
wood-cutters, but also by high officials of civil and defense services stationed in the area.
The small population of Estuarine Crocodiles Crocodylus porosus remains under pressure
from illegal hunting for the skin trade. Populations of the Green Frog Rana hexadactyla have
declined rapidly in recent years as a result of commercial exploitation, despite a Government
ban on the catching of frogs during the breeding season. Populations of the Rock Python
Python molurus and the three species of monitor lizard Varanus spp have also decreased as a
result of illegal hunting and excessive disturbance, as have many species of birds, notably the
larger waterfowl, birds of prey and Gallus gallus. At least six species of mammals have
already become extinct in the Sundarbans, and the populations of several others are
declining.
Economic and social values: The Sundarbans are of immense economic and social
importance to the people of Bangladesh. The mangrove forests comprise over half of the
remaining natural forest in Bangladesh, and the mangrove ecosystem provides a livelihood
for some 300,000 people at certain times of the year. Fisheries production increased from 640
metric tonnes in 1971-72 to 14,000 metric tonnes in 1982-83, the average yield over the 12
year period being 7,160 metric tonnes. Many thousands of people are engaged in collecting
honey and wax, and in 1983, the harvest was estimated at 232 metric tonnes. This represents
an appreciable source of income for the local communities. The area is of outstanding
biological interest, and provides incomparable opportunities for outdoor recreation, scientific
research and conservation education.
The mangrove forest also has an important buffer function, protecting the densely settled
agricultural areas to the north from the full force of cyclonic storms and tidal waves. Some of
these storms can cause a tremendous amount of damage. Eleven storms during the 1960s
killed some 54,000 people; the 1970 storm surge killed between 150,000 and 300,000 people,
and a storm in June 1985 killed over 40,000.

Fauna: The Sundarbans support a very rich and diverse fish fauna. Over 120 species of fish
are commonly caught by commercial fishermen. The most important species are
Eleutheronema tetradactylum, Polynemus paradiseus, Liza tade, Rhinomugil corsula, Mystus
golio, Gonialosa manminna, Hilsa ilisha, Ilisha megaloptera, Coilia ramcarati, Septipinna
phasa, Stolephorus tn, Thryssa purava, Apocryptes bato, Glossogobius giurus,
Odontamblyopus nubicundus, Scathophagus argus, Lates calcarifer, Otolithoides pama,
Cynoglossus cynoglossus, Harpadon nehereus, Sillago domina and Lepturacanthus savala.
Over 270 species of birds have been recorded in the Sundarbans, including about 95 species
of waterfowl. Common residents include Phalacroconax niger, Anhinga melanogasten,
Andeola grayii, Bubulcus ibis, Butonides stniatus, Egnetta garzetta, E. intenmedia, E. alba,
Esacus recurvirostnis, Vanellus indicus, Gelochelidon nilotica and Sterna albifrons. The
Lesser Adjutant Leptoptilos javanicus is a fairly common resident; the total population is
estimated at about 100 indidviduals, the birds breeding in the mangroves in
August-December. About 50-70 Open-bill Storks Anastomus oscitans have been observed in
recent years, but apparently the species no longer breeds in the area. The elusive and poorly
known Masked Finfoot Heliopais personata appears to be resident in the mangroves, and is
perhaps much commoner than the records suggest.
The Sundarbans were formerly an important wintering area for Aantidae, but although a wide
variety of species has been recorded in recent years, numbers have been small. During an
avifaunal survey of the eastern part of the Sundarbans in early February 1987, only 140
ducks were observed, mainly Anas crecca and A. querquedula. The area is much more
important as a staging and wintering area for migratory shorebirds, gulls and terns. About 35
species of shorebirds have been recorded, the commonest being Pluvialis squatarola,
Charadnius alexandninus, C. mongolus, Numenius phaeopus, N. arquata, Tninga totanus, T.
nebulania, Tninga glareola, Xenus cinereus, Actitis hypoleucos, Calidnis minuta and C.
ferruginea. Large numbers of gulls and terns winter along the coast, mainly Lanus
brunnicephalus, L. nidibundus, Chlidonias hybnida, Gelochelidon nilotica, Hydroprogne
caspia and several species of Sterna. The Indian Skimmer Rynchops albicollis is regularly
encountered but its status is uncertain.
Many other species of waterfowl occur as uncommon migrants or occasional visitors from
freshwater wetlands on the flood plains to the north. These have included Pelecanus
philippensis, Ardea goliath, Myctenia leucocephala, Ciconia episcopus, C. ciconia,
Threskiornis melanocephalus, Platalea leucorodia and Anser anser. The rare and poorly
known Great White-bellied Heron Ardea impenialis has been observed in the mangroves, but
its status is uncertain.
The Sundarbans are extremely rich in birds of prey; 35 species have been recorded, including
Pandion haliaetus, 26 species of Accipitridae, four species of Falconidae, and four species of
owls. Haliastur indicus is abundant throughout, and there are about 60 breeding pairs of
Haliaeetus leucogaster. Other breeding species include Haliaeetus leucoryphu (two pairs),
lchthyophaga ichthyaetus (rare), Gyps bengalensis (common), and Spilornis cheela
(common). The populations of many species are decreasing, and this has been attributed to
destruction of suitable nesting trees, excessive human disturbance, and use of pesticides in
surrounding areas (Sarker & Sarker 1985).
The Red Junglefowl Gallus gallus, typically a species of dry forest, is common and
widespread in the mangrove forests of the Sundarbans. Eight species of kingfisher
(Alcedinidae) have been recorded, and five of these, Alcedo atthis, Pelargopsis amauroptera,

Halcyon smyrnensis, H. pileata and H. chloris, are common. The forests support a wide
variety of passerines including Pachycephalus grisola and Dicaeum trigonostigma, two
species with very restricted distributions in the Indian Subcontinent.
Some forty-two species of mammals still occur in the Sundarbans. The Bangladesh
Sundarbans together with the Indian Sundarbans comprise the largest remaining tract of
habitat for the Royal Bengal Tiger Panthera tigris, and provide the last refuge in the region
for a variety of mammals which are rare elsewhere in Bangladesh. Common mammals
include the Rhesus Macaque, Smooth-coated Otter, Clawless Otter, Leopard Cat, Jungle Cat,
Fishing Cat, Spotted Deer and Wild Boar (Macaca mulatta, Lutra perspicillata, Aonyx
cinerea, Felis benga/ensis, Fells chaus, Fells viverrina, Axis axis and Sus scrofa). Recent
estimates suggest total populations of about 350 Tigers, 40,000-70,000 Rhesus Macaques,
50,000-80,000 Spotted Deer, 20,000 Wild Boars and 20,000 Smooth-coated Otters. The
Ganges River Dolphin Platcnista gangeticus is common in the rivers, and the Melon-headed
Dolphin Peponocephala electra and several other small cetaceans occur in the adjacent
waters of the Bay of Bengal. At least six large mammals have become extinct in the area in
recent times: Hog Deer, Swamp Deer, Water Buffalo, One-horned Rhincoceros, Javan
Rhinoceros and Leopard (Axis porcinus, Cervus duvauceli, Bubalus bubalis, Rhinoceros
unicornis, Rhinoceros sondaicus and Panthera pardus).
No less than 50 species of reptiles and eight species of amphibians are known to occur. The
Sundarbans now support the only population of the Estuarine Crocodile Crocodylus porosus
in Bangladesh. The population is restricted to the southern parts of the Sundarbans, and is
estimated at less than 200 individuals (in an area of about 78,000 ha). Crocodylus palustris is
now probably extinct in Bangladesh, but a few individuals could still be surviving in the
northern (less saline) parts of the Sundarbans. A significant breeding population of the
endangered River Terrapin Batagur baska was discovered in 1982. Local inhabitants have
been taking 200 or more adults each year for many years, but there is minimal exploitation of
eggs. Other reptiles include the snakes Python molurus, Bungarus caeruleus, B. fasciatus,
Naja naja, Ophiophagus hannah, Vipera russelli, Fordonia leucobalia, Gerardia prevostiana
and Hydrophis caerulescens, and the monitor lizards Varanus bengalensis, V. salvator and V.
flavescens. Four species of marine turtle, Chelonia mydas, Caretta caretta, Lepidochelys
olivacea and Eretmochelys imbricata, visit the coastal waters along the southern edge of the
delta, and two of these, C. mydas and L. olivacea, are known to nest. Amphibians include the
Green Frog Rana hexadactyla, a commercially important species, which frequents brackish
ditches along the northern edge of the Sundarbans, the toad Bufo melanostictus and the tree
frog Rhacophorus maculatus.
Crustacea account for by far the largest proportion of animal biomass, with fiddler crabs and
mud crabs being particularly abundant. Shrimps and prawns are also abundant and yield a
considerable harvest. The most important species are Penaeus indicus, P. monodon,
Metapenaeus brevicornis, M. monoceros, Parapenaeopsis scuiptilis, M. stylifera, four
species of Macrobrachium, Palaemon karnafuliensis, P. styliferus and Acetes indicus.
Special floral values: The mangrove forests of the Sundarbans are amongst the richest and
most extensive mangrove forests in the world.
Research and facilities: A considerable amount of research has been carried out on the
mangrove ecosystem and its wildlife both by national and by international organizations, and
there is an extensive published literature on the region. The Forest Department and
University of Dhaka, in particular, have undertaken numerous studies and produced many

publications and unpublished reports. Various population studies have been carried out on
the Tiger, Rhesus Macaque, Spotted Deer, Wild Boar and Estuarine Crocodile. The ecology
and population dynamics of the birds of prey have been studied by Sarker et al. The
management plans prepared by Seidensticker and Hai (1983) and Blower (1985) include
detailed accounts of the fauna and flora, and consider many management problems and
options. The economic values of the mangrove ecosystem and some of the threats to the
region have recently been summarized by Mahmood (1986).
Few tourists visit the Sundarbans because of the difficulties of arranging transportation and
scarcity of suitable accomodation. Some possibilities are, however, available for limited
special-interest tourism from October to April or May. There is a large well-equipped rest
house belonging to the Port Authority at Nilkamal, and a smaller Forest Department Guest
House at Katka.
References: Blower (1985); Forest Department (1974 & 1976); Groombridge (1982); Husain
& Sarker (1984); Husain et al. (1983); Islam & Khan (1988); IUCN (1987); Karpowicz
(1985); Mahrriood (1986); Maltby (1986); Rabanal (1984); Rashid & Scott (in press); Reza
Khan (1982, 1985 & 1986a); Salter (1984); Sarker (1985a, 1985b & 1986); Sarker & Sarker
(1985 & 1986); Sarker et al. (1984); Savage & Abdulali (1970); Seidensticker & Hai (1983).
Criteria for inclusion: 123.
Source: Abdul Wahab Akonda, S.M. Abdur Rashid and Derek A. Scott.
Wetland name: Char Kukri-Mukri
Country: Bangladesh
Coordinates: 21°55'N, 90°38'E;
Location: off the southern tip of Dakhin Shahbazpur Island in the outer delta of the Ganges/
Brahmaputra rivers, 90 km SSE of Barisal, in southern Charfession Upazilla, Bhola District,
Barisal.
Area. 2,500 ha, including a wildlife sanctuary of 40 ha and 1,500 ha of plantations.
Altitude: 0-1m.
Biogeographical Province: 4.3.1.
Wetland type: 03, 06 & 07.
Description of site: A small low-lying island in the outer delta of the Ganges/ Brahmaputra,
with extensive intertidal mudflats and mangrove forest. The island is dissected by small
creeks or khals, and the central part (1,500 ha) is under cultivation. At high tide, most of the
island with the exception of the agricultural land is under water.
Climatic conditions: Humid tropical maritime climate with an average annual rainfall of
2,800 mm, about 80% of which falls in the monsoon from June to September. Temperatures
are equable and the humidity is high due to the influence of the Bay of Bengal.
Principal vegetation: Mangrove forest with Sonneratia apetala, Bruguiera gymnorhiza,
Acanthus ilicifolius, Aegiceras majus, Avicennia spp, and patches of Typha elephantina. The
vegetation in the centre of the island includes plantations of Cocos nucifera, Musa spp and
Mangifera indica.
Land tenure: The mangrove forests are state owned (Government of Bangladesh), and are
under the control of the Forest Department; cultivated areas in the interior of the island are
privately owned.

Conservation measures taken: The mangrove forests are included within a Forest Reserve.
In 1981, an area of 40 ha including the best mangrove forest on the island was declared a
Wildlife Sanctuary under the Bangladesh Wildlife (Preservation) (Amendment) Act, 1973.
Conservation measures proposed: None
Land use: No forestry activity is carried out in the mangroves except for the purpose of
protecting and conserving wildlife populations. The interior of the island is under cultivation,
and nearby newly accreted islands are also being cultivated.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: Fishes include Hilsa ilisha, Danio spp and Glossogobius giuris. The Wildlife
Sanctuary contains a large breeding colony of herons and egrets, mainly Nycticorax
nycticorax, Ardeola grayii, Bubulcus ibis, Egretta garzetta, Ardea cinerea and A. purpurea.
Other waterfowl, which have been recorded on the island, include Pelecanus philippensis,
Dendrocygna javanica, Anser indicus, Tadorna tadorna, T. ferruginea, Nettapus
coromandelianus, Aythya fuligula, Amaurornis phoenicurus, Gallicrex cinerea and a wide
variety of shorebirds, gulls and terns. The Clawless Otter Aonyx cinerea and Fishing Cat
Felis viverrina are common. Reptiles known to occur include three species of monitor lizard,
Varanus bengalensis, V. flavescens and V. salvator, as well as several species of snakes,
turtles and tortoises.
Special floral values: None known.
Research and facilities: Some preliminary faunal and floral surveys have been carried out.
References: IUCN (1987); Sarker & FazIul Huq (1985).
Criteria for inclusion: 1b, 2c, 3b.
Source: Abdul Wahab Akonda.
Wetland name: Wetlands in Pablakhali Wildlife Sanctuary
Country: Bangladesh
Coordinates: 23°08'N, 92°16'E;
Location: 70 km north of Rangamati at the northern end of Kaptai Reservoir, Chittagong
Hill Tracts.
Area: Sanctuary 42,087 ha; area of wetlands unknown.
Altitude: 100-300m.
Biogeographical Province: 4.9.4.
Wetland type: 11, 12, 17 & 21.
Description of site: The perennial rivers, riverine forest, oxbow lakes and small forest pools
in Pablakhali Wildlife Sanctuary, situated in a region of forested hills and valleys in the
northern part of the Chittagong Hill Tracts. Some 3,885 ha of lowlands in the southern part of
the Sanctuary have been under water since 1963, following the construction of the Kaptai
Dam. Soils in the valleys are typically clay or clay loams.
Climatic conditions: Subtropical climate with a long dry season lasting from November to
May. The average annual rainfall is 2,500 mm, and the average temperature ranges from
23°C in December to 35°C in May. The relative humidity is high throughout the year.
Principal vegetation: No information is available on the aquatic vegetation. Tropical moist
deciduous forest occurs in new alluvial areas along rivers and streams. The forest is
interspersed with extensive patches of grassland and stands of wild banana. Characteristic

tree genera include Albizzia, Salmalia, Terminalia and Ficus. Tropical wet evergreen forest
occurs in the valleys and on sheltered slopes with a plentiful supply of water. This forest is
characterized by species such as Swintonia floribunda, Dipterocarpus spp, Pterygota alata,
Quercus spp and Castanopsis spp. Elsewhere in the Sanctuary, the dominant forest type is
tropical semi-evergreen forest with species of Dipterocarpus, Mangifera, Arnoora,
Cinnamomum, Syzygium, Tetrarneles, Artocarpus, Salmalia and Albizzia. Bamboo grows
beneath the canopy of all three-forest types. None of the forest is virgin; all has been worked
on a selective or clear-felling basis, or at least has had its bamboo understorey removed.
Land tenure: State owned (Government of Bangladesh).
Conservation measures taken: First established as a Game Sanctuary in June 1962, and
declared a Wildlife Sanctuary (42,087 ha) in 1983 under the Bangladesh Wildlife
(Preservation) (Amendment) Act, 1973. The Sanctuary lies in the southeastern part of the
Kassalong Valley Forest Reserve (170,000 ha). Under the working plan due to expire in
1988/89, the Sanctuary is divided into two units. In Working Unit 1(25,900 ha), the emphasis
is on wildlife protection, and forestry operations are supposedly prohibited. This unit
includes 3,885 ha of Kaptai Lake and 20,461 ha of natural forest. In Working Unit II, normal
forestry operations are permitted, and the natural forest is steadily being converted to forestry
plantations. Conservation measures proposed: The original management prescriptions
included restricting forestry operations to the thinning of existing plantations, imposing a
three-year cycle for the collection of bamboo, establishing an elephant sanctuary, and the
provision of artificial feeding sites, water holes and salt-licks.
Conservation measures proposed: None
Land use: The principal activity in the Sanctuary is forestry, but in recent years agriculture
has been permitted and there is a considerable amount of livestock grazing.
Disturbances and threats: Due to unavoidable circumstances, implementation of the
original management prescriptions has been difficult. In the mid 1980s, the Government
started leasing out forested lands within the Sanctuary and neighbouring areas to settlers
from the plains. This has posed a serious threat to all wildlife populations, because the
settlers not only clear the forest given to them, but also encroach on the reserved forest and
hunt and fish throughout the area. Rice is cultivated by the reservoir, grass is cut for fodder
and thatching material, and cattle roam freely inside the Sanctuary. The most serious threat is
encroachment on the narrow strip of natural forest, which runs north-south through the
Sanctuary. In many places, this has either gone or has been reduced to a strip only a few
hundred metres in width, thereby isolating the smaller southern part of the Sanctuary from
the rest. This destruction of primary forest of all categories and replacement with
commercially important timber species is the principal threat to the White-winged
Wood-Duck population. The ducks continue to be hunted, and their young are caught and
reared in captivity for food.
Economic and social values: No information.
Fauna: Pablakhali Wildlife Sanctuary is the main and perhaps only locality in Bangladesh
for the endangered White-winged Wood-Duck Ciiirina ululala. All records of the species in
Bangladesh in the 1970s and 1980s have referred to this small population. The species used
to be fairly common in the area; about 30 were reported in 1978, and the population was
estimated at about 20 pairs in 1981. However, local reports indicate that the numbers have
decreased in recent years, and the status of the species is now uncertain.

Following the formation of Kaptai Lake and flooding of a part of the sanctuary, increasing
numbers of resident and migratory waterfowl occur in the Sanctuary, including up to 30
Anastomus oscitans. The new lacustrine habitat is, however, unsuitable for White-winged
Wood-Ducks, and the species has never been observed on the lake.
A small population of Asian Elephants Elephas maximus commonly uses the southern part of
the Sanctuary, probably because of the mosaic of habitats and permanent water supply. Other
large mammals still believed to occur in the Sanctuary include Tiger, Leopard, Wild Dog,
otters, Wild Boar, Indian Muntjac and Sambar (Panthera tigris, P. pardus, Cuon alpinus,
Lutra spp, Sus scrofa, Muntiacus muntjac and Cervus unicolor). Reptiles include the Indian
Python Python molurus.
Special floral values: The Wildife Sanctuary contains some of the finest lowland forest
remaining in Bangladesh.
Research and facilities: A study has been carried out on the population dynamics and
breeding behaviour of the White-winged Wood-Duck, and the elephant population has been
surveyed by the Forest Department. There are two rest houses in the Sanctuary. In 1982,
access to the Hill Tracts District was restricted, and no research has been carried out in the
Sanctuary since then.
References: Husain & Sarker (1984); IUCN (1987); Karpowicz (1985); Olivier (1979); Reza
Khan (1985 & 1986b); Sarker & Fazlul Huq (1985).
Criteria for inclusion: lb. 2a, 2b.
Source: See references.
Wetland name: Kaptai Reservoir
Country: Bangladesh
Coordinates: 22°29'-23°02'N, 92°02'-92°23'E;
Location: 45 km ENE of Chittagong, Rangamati District, Chittagong Hill Tracts.
Area: About 76,600 ha.
Altitude: 100m.
Biogeographical Province: 4.9.4.
Wetland type: 17.
Description of site: A large reservoir in the Chittagong Hill Tracts, constructed as part of the
Karnafuli Hydro-electricity Project and completed in 1963. The reservoir is surrounded by
hills and has an extremely indented shoreline with numerous branches and narrow inlets, and
many small islands covered in scrub and tall grasses.
Climatic conditions: Subtropical climate with a long dry season lasting from November to
May. The average annual rainfall is 2,500 mm and the average temperature ranges from 23°C
in December to 35°C in May. The relative humidity is high throughout the year.
Principal vegetation: No information is available on the aquatic vegetation. The natural
vegetation of the region is tropical moist deciduous forest along rivers and streams, tropical
wet evergreen forest in the valleys and on sheltered slopes with a plentiful supply of water,
and tropical semi-evergreen forest on drier hill slopes. Much of the forest around the
reservoir has, however, been cleared for agriculture.
Land tenure: State owned.
Conservation measures taken: Some 3,885 ha at the northeastern tip of the reservoir lie
within the Pablakhali Wildlife Sanctuary (42,087 ha), established in 1973 (site 5).

Conservation measures proposed: None
Land use: Fishing and generation of electricity.
Disturbances and threats: The reservoir is silting up rapidly as a result of serious soil
erosion in the water catchment area.
Economic and social values: The reservoir supports a major commercial fishery; the harvest
was estimated at 2,700 metric tonnes in 1984-85.
Fauna: Since its completion, the reservoir has rapidly become an important area for both
resident and migratory waterfowl, notably Tachybaptus ruficollis, a variety of herons and
egrets, Gallinula chloropus and Fulica atra. The Open-bill Stork Anastomus oscitans has
become a regular visitor, and up to 30 have been recorded in the Pablakhali Wildlife
Sanctuary at the northeastern tip of the reservoir.
Special floral values: None known.
Research and facilities: Some limnological studies are being carried out by Chittagong
University and UNDP.
References: Forest Department (1974 & 1976); IUCN (1987); Karpowicz (1985); Olivier
(1979).
Criteria for inclusion: le, 3b.
Source: Abdul Wahab Akonda.
Wetland name: Bostami Pond
Country: Bangladesh
Coordinates: 91°30'N, 22°23'E;
Location: at the shrine of Hazrat Sultan Bayazid Bostami, on a hill at Nazirabad, 7 km
northwest of Chittagong, Chittagong District.
Area: 0.5 ha.
Altitude: c.75m.
Biogeographical Province: 4.4.1.
Wetland type: 17.
Description of site: An artificial pond (tank), lOOm long by 50m wide, associated with the
shrine of the Islamic saint Hazrat Sultan Bayazid Bostami. The pond was excavated centuries
ago, presumably with the purpose of storing rain-water for drinking, cooking and washing
before prayer at the shrine. It has since been excavated and enlarged several times. The banks
have two tiers; the upper tier has a 3m wall on two sides, and the lower tier slopes gently
downwards for another 3m to the bottom of the pond. There are flights of steps on two sides,
allowing visitors access to the pond (to feed the turtles). The water is extremely turbid,
except when water levels are high (up to Sm) during the monsoon. During the dry season, the
upper tier dries up completely, and the level drops to about 2.5m.
Climatic conditions: Humid tropical maritime climate with an average annual rainfall of
about 3,500 mm, over 80% of which falls during the monsoon from June to September. The
temperature and humidity remain high throughout the year.
Principal vegetation: There is no aquatic macro-vegetation in the pond.
Land tenure: No information.
Conservation measures taken: There is no legal habitat protection, but the semi-captive
population of the turtle Trionyx nigricans is strictly protected by the authorities at the shrine.

Conservation measures proposed: Groombridge (1982) has recommended that to minimize
the risk of disease decimating the population of turtles, a second population should be
established in another pond. The reproductive biology of the species is virtually unknown, as
is the extent to which its survival is dependent on artificial feeding. These, and other
biological parameters, should be investigated.
Land use: Some domestic use, e.g. washing, in association with prayer at the nearby shrine.
Introduced fishes are often harvested.
Disturbances and threats: The turtle is inherently at risk because of its extremely small
population, restricted to a single pond. The rather unhygienic conditions in which the turtles
live would seem to be conducive to disease. All old individuals have a skin disease evident
on the head, neck and feet, and there is a distinct possibility of serious disease affecting the
entire population.
Economic and social values: The pond, and particularly the turtles, are of considerable
religious significance. The turtles are venerated by the Islamic population and are generally
held to be associated with the saint Bayazid Bostami.
Fauna: The only known locality in the world for the Dark Soft-shell Turtle Trionyx
nigricans, a large freshwater turtle which grows to about 80 cm in length. In the late 1970s,
the population was estimated to include 150-200 individuals, comprising 30-40 young, 60-90
juveniles and 60-70 adults. The turtles depend almost entirely on food supplied by visitors to
the shrine. Suitable food items, such as cattle offal, puffed rice, plantains, prawns and fish
fry, may be purchased at the pond. The origin of this semi-captive population of turtles is
unknown. The turtles appear to have been introduced into the pond, but no specimens are
known from elsewhere. Several species of fishes have been introduced into the pond,
including Tikipia niloliea, Leibw spp and other carp. Other smaller fishes, crabs and prawns
present in the pond may be of natural occurrence.
Special floral values: None.
Research and facilities: A study of the population and breeding biology of Trionyx
nigricans was undertaken by Chittagong University in 1985-86.
References: Groombridge (1982); Reza Khan (1980).
Criteria for inclusion: 2a.
Source: See references.
Wetland name: Bogakine Lake
Country: Bangladesh
Coordinates: 22°01'N, 92°33'E;
Location: near the Sangu River east of Ruma Police Station, 160 km ESE of Chittagong,
Rangamati District, Chittagong Hill Tracts.
Area: c.60 ha.
Altitude: 375m.
Biogeographical Province: 4.4.1.
Wetland type: 14.
Description of site: A small freshwater lake, about 1.25 km long by 0.5 km wide, in remote
forested hills near the Indian and Burmese borders. The lake is reported to be quite deep and
has little aquatic vegetation. It is one of the very few permanent freshwater lakes in
Bangladesh, and the only significant highland lake in the country.

Climatic conditions: Subtropical climate with a long dry season lasting from November to
May. The average annual rainfall is about 2,500 mm.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Research and facilities: No research seems to have been carried out at the lake despite the
fact that in view of its isolation it must be of considerable limnological interest.
Criteria for inclusion: la.
Source: Abdul Wahab Akonda.
Wetland name: Chokoria Sundarbans
Country: Bangladesh
Coordinates: 2l°30'-22°00'N, 91°50'-92°03'E;
Location: from Cox's Bazar north for 60 km along the Bay of Bengal coast, Cox's Bazar
District, Chittagong Division.
Area: c.20,000 ha including 8,540 ha of mangrove forest.
Altitude: 0-3m.
Biogeographical Province: 4.4.1.
Wetland type: 02, 03, 05, 06, 07 & 10.
Description of site: A complex of newly formed grassy islands, mud banks, river channels,
tidal creeks, aquaculture ponds, mangrove forests and intertidal mudflats in the estuarine
system of the Matamohuri River and several smaller rivers in the Bay of Bengal north of
Cox's Bazar. The mangrove forests formerly covered an area of over 20,000 ha, but large
tracts have been cleared for shrimp ponds and other aquaculture projects. The hydrology of
the Matamohuri estuary is unusual in that there are large seasonal variations in salinity. For
five months of the year during the rainy season (June to October) the salinity is below 15
p.p.t., and can fall as low as 0.4 p.p.t. During the dry season, when the inflow of fresh water
is at its minimum, the salinity can reach 32.6 p.p.t. The surface water temperature varies
between 21.4°C and 31.6°C. The tidal pattern is of the semidiurnal type, with maximum
amplitude of 3m at spring tides. There is an unusually large seasonal fluctuation in the mean
sea level of the Bay of Bengal, the average level in March being 94 cm lower than the
average level in September.
Climatic conditions: Humid tropical maritime climate with an average annual rainfall of
3,560 mm, 80-90% of which falls during the monsoon from June to September. The average
temperature reaches a maximum of 31.1°C in March and April, and the humidity remains
high throughout the year. The region is prone to violent storms in the pre-monsoon period
(March and April) and again in the post-monsoon period (October and November).
Principal vegetation: The dominant species of mangroves are Acanthus ilicifolius, Aegialilis
rotundifolia, Avicennia alba, A. officinalis, Bruguiera gymnorhiza, Ceriops decandra,

Dalbergia spinosa, Excoecaria agallocha, Heritiera tomes, Phoenix paludosa, Sonneratia
alba and S. apetala.
Land tenure: No information.
Conservation measures taken: In the 1920s, some 18,200 ha of mangrove forest had the
status of a mangrove forest reserve, but the reserve has been ineffective and almost all of the
forest has now been cleared or severely degraded.
Conservation measures proposed: None
Land use: Fishing, aquaculture and harvesting of mangrove forest products. In recent years,
the principal activity has become the culture of shrimps, particularly Penaeus monodon, in
shrimp ponds. The wetland is in a very densely populated area, and subject to intensive use.
Disturbances and threats: In recent decades, almost all of the once extensive mangrove
forests have been cleared for the construction of shrimp ponds. Even the small remaining
patches of forest still retained by the Forest Department are exploited by local people for
shrimp and fish culture. The most harmful form of exploitation has been the construction of
"giant-deep" aquaculture ponds, created by blocking off tidal channels and distributaries of
the Matamohuri River by cross dams. Rapid deforestation of the Matamohuri water
catchment area is increasing both the discharge rate and sediment load of the river. As
increasing areas of the former delta are isolated by embankments for shrimp ponds or other
purposes, it is anticipated that silting of the distributary channels of the delta will increase.
Economic and social values: The mangrove forests were once of great importance as
breeding and nursery grounds for shrimps and fin fish; they constituted a valuable forestry
resource, and provided protection against storms and tidal waves. Massive destruction of the
mangrove forest for short-term gain in aquaculture projects has greatly diminished the natural
values of the area. The importance of the mangrove forests as a forestry resource and in
coastal protection have been lost, and their role as a breeding and nursery ground for shrimps
and fin fish of commercial importance is now seriously threatened.
Fauna:The mangrove ecosystem supports a rich invertebrate fauna including the shrimps
Penaeus indicus, P. monodon, Metapenaeus monoceros, M. brevicornis and Palaemon
styliferus. The wetland remains important for a variety of resident and migratory waterfowl,
notably herons and egrets, Threskiornis melanocephalus, migratory shorebirds, gulls and
terns. The Estuarine Crocodile Crocodylus porosus formerly occurred, but had disappeared
by the early 1950s. The monitor lizard Varanus salvator is still reported to occur in the
mangroves.
Special floral values: None known.
Research and facilities: Studies have been carried out on the effects of shrimp farming and
other impacts on the mangrove ecosystem (Mahmood 1986).
References: Forest Department (1974 & 1976); Karpowicz (1985); Mahmood (1986); Reza
Khan (1986a).
Criteria for inclusion: le, 2c, 3b.
Source: See references.
Wetland name: Teknaf Peninsula and the Naaf Estuary
Country: Bangladesh
Coordinates: 20°43'-2l°08'N, 92°12'-92°22'E;

Location: at the extreme southeastern tip of Bangladesh on the Burmese border, 45-90 km
SSE of Cox's Bazar, Cox's Bazar District, Chittagong Division.
Area: c.16,000 ha including 1,800 ha of mangrove forest.
Altitude: 0-3m.
Biogeographical Province: 4.4.1.
Wetland type: 02, 05, 06, 07, 10 & 19.
Description of site: The Teknaf Peninsula is a long, narrow forested peninsula rising to 300
metres above sea level, and separating the Bay of Bengal from the lower reaches and estuary
of the Naaf River. The western shore of the peninsula is a sand beach which extends for over
75 km in a single stretch, and averages about 160m in width at high tide. Sand flats up to two
km in width and patches of dead coral and boulders are exposed at low tide. The Naaf
Estuary to the east of the peninsula has extensive mangrove swamps and intertidal mudflats.
Much of the western bank of the river has been converted into rice paddies which remain
flooded for most of the year. The estuary contains many low islands such as Tutardia, Lal
Char, Goraidia, Ochodia, Rukumodia, Bilasodia, Birmirdia and Jolodia, which support
mangrove vegetation and are surrounded by mudflats up to 60m wide at low tide. From 1982
onwards, many of the paddy lands, mudflats and mangrove swamps have been converted into
shrimp ponds, and this activity has now spread to some of the islands.
Climatic conditions: Humid tropical maritime climate with an average annual rainfall of
about 4,060 mm and a relative humidity of over 80%. Most of the rain falls during the
monsoon from June to September. Temperatures are more or less uniform throughout the
year.
Principal vegetation: The dominant mangrove species are Sonneratia apetala, S. lucida,
Avicennia alba, A. officinalis, Acanthus ilicifolius and Nypa fruticans; other mangrove
species include Excoecaria agallocha, Ceriops roxburghii and Bruguiera gymnorhiza. The
riverbanks are covered in a dense growth of Oryza coaretata. The lowlands on the west bank
of the river are under cultivation; the hills of the Teknaf Peninsula are covered in tropical wet
evergreen and semi-evergreen forest.
Land tenure: Most of the wetland is privately owned, but some areas (khas lands) are owned
by the Government and leased to private individuals on 2-5 year leases.
Conservation measures taken: The Government was supposed to have declared some of the
islands as Game Reserves under the Bangladesh Wildlife (Preservation) (Amendment) Act,
1973, but these reserves have never been implemented and the islands continue to be
exploited. The forested hills of the Teknaf Peninsula are protected in the Teknaf Game
Reserve (11,651 ha), established in 1983.
Conservation measures proposed: The Government should implement the reserves which
have already been planned, and should extend these to include all other islands and some of
the tidal mudflats at Shahpurdwip, Teknaf, Muchoni and Whykeong.
Land use: Fishing, cultivation of rice, shrimp farming and hunting.
Disturbances and threats: Large areas of the mangrove forest, mudflat and rice paddy have
been converted into shrimp ponds since 1982, and this destruction of wetland habitat
continues. There is heavy grazing by domestic livestock on the riverbanks and islands, and a
considerable amount of trapping and shooting of waterfowl, including migrating Open-bill
Storks Anastomus oscitans. The Teknaf Peninsula is a densely populated region, and there is
reported to be a serious problem of encroachment in the Teknaf Game Reserve, as well as in
adjacent forested areas.

Economic and social values: No information.
Fauna: An important area for a wide variety of waterfowl; Rashid and Khan (1987) recorded
81 species including 40 residents and 41 migrants. Common residents include Tachybaptus
ruficollis, Phalacrocorax niger, Anhinga melanogaster, Ixobrychus cinnamomeus, Egretta
alba, Ardea cinerea, Dendrocygna javanica, Amaurornis phoenicurus, Gallicrex cinerea,
Metopidius indicus, Glareola maldivarum, Vanellus indicus, V. malabaricus and
Gelochelidon nilotica. Other noteworthy residents include Ixobrychus flavicollis, Egretta
gularis, Nettapus coromandelianus, RaIlus striatus, Porzana fusca, Porphyrio porphyrio,
Himantopus himantopus, Vanellus spinosa, Sterna aurantia and S. albifrons. Several pairs of
the Lesser Adjutant L. javanicus nest in the mangroves, and one pair of the much rarer
Greater Adjutant Leptoptilos dubius has recently been found nesting in the area. Common
migrants and winter visitors include Anas acuta, Pluvialis dominica, P. squatarola,
Charadrius dubius, C. alexandrinus, C. leschenaultii, C. mongolus, Numenius phaeopus, N.
arquata, Tringa totanus, T. nebularia, Gallinago stenura, G. gallinago, Calidris alba,
Philomachus pugnax, Larus ridibundus, Chlidonias hybrida and Sterna hirundo. Large
numbers of Open-bill Storks Anastomus oscitans occur on migration, and flocks of up to
several hundred birds have been recorded. Other migrants and winter visitors recorded in
small numbers include Threskiornis melanocephalus, Pseudibis papillosa, Anser indicus, A.
anser, Sarkidiornis melanotos, Haematopus ostralegus, Tringa stagnatilis, Xenus cinereus,
Calidris tenuirostris, Larus ichthyaetus, L. brunnicephalus and Rynchops albicollis. Birds of
Prey include one pair of White-bellied Sea-Eagles Haliaeetus leucogaster.
The Crab-eating Macaque Macaca fascicularis and the monitor lizard Varanus salvator
occur in the mangroves.
Special floral values: No information.
Research and facilities: Rashid and Khan (1987) carried out a study of the waterfowl of the
Teknaf Peninsula between May 1982 and December 1983.
References:
Forest Department (1974 & 1976); Husain & Sarker (1984); IUCN(1987);
Karpowicz (1985); Mahmood (1986); Rashid & Khan (1987); Reza Khan (1986a).
Criteria for inclusion: 1b, 2a, 3b.
Source: S.M. Abdur Rashid.
Wetland name: St. Martin's Island
Country: Bangladesh
Coordinates: 20°37'N, 92°19'E;
Location: in the Bay of Bengal 10 km south of the southern tip of Teknaf Peninsula, Cox's
Bazar District, Chittagong Division.
Area: 600 ha.
Altitude: O-5m.
Biogeographical Province: 4.4.1.
Wetland type: 03, 05, 06 & 07.
Description of site: A small offshore island in the Bay of Bengal, with extensive live coral
reefs off the western, southern and eastern shores, a large area of intertidal sand flats and
mudflats along the eastern and southern shores, and stunted mangrove vegetation covering
the southwestern part of the island. Coral boulders are scattered over the island, and there are
large areas of sand dunes. The underlying rock formations are similar to those of the

Chittagong Hills to the northeast. St. Martin's Island (or Jinjira) is the only coral island in
Bangladesh.
Climatic conditions: Humid tropical maritime climate with an average annual rainfall of
about 4,000 mm and a relative humidity of over 80%. Most of the rain falls during the
monsoon from June to September. Temperatures are more or less uniform throughout the
year.
Principal vegetation: There is some stunted mangrove forest in the southwest of the island,
and the sand dunes support an extensive growth of Ipomoea pescaprae with some Vitex
nigunda and Pandanus odoratissimus.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: Reza Khan (1985) has recommended that the whole
island be declared either a marine national park or protected coral island to prevent the
uncontrolled exploitation of coral, limestone deposits and the eggs of marine turtles.
Land use: Fishing and subsistence agriculture. About 3,000 people live on the island. Fresh
water is in short supply and is the controlling factor for growth of agriculture and human
population.
Disturbances and threats: Uncontrolled exploitation of coral reefs and limestone desposits,
and collection of the eggs of marine turtles for human consumption.
Economic and social values: As the only coral island in Bangladesh, St. Martin's is of
considerable interest for scientific research and has potential for tourism and conservation
education.
Fauna: During a ten day survey of the island, Reza Khan (1982) recorded ten species of
mammals, 80 species of birds, 20 species of reptiles and two or three species of amphibians.
The island is particularly important as a wintering area for a wide variety of migratory
shorebirds, gulls and terns, and as a nesting area for marine turtles. All five species of marine
turtle known to occur in Bangladesh have been reported in the area, namely Chelonia rnjdas,
Caretta caretta, Lepidochelys olivacea, Eretmochelys imbricata and Dermochelys coriacea.
Three species are known to nest: L. olivacea, C. mydas and E. imbricata (Rashid, 1986a).
Other reptiles include Varanus salvator and the sea-snakes Laticauda laticauda, L. colubrina
and Enhydrina schistosa.
Special floral values: None known.
Research and facilities: Basic faunal and floral surveys have been carried out, but no
detailed research seems to have been conducted on the island.
References: Fugler (1984); Rashid (1986a); Reza Khan (1982 & 1985).
Criteria for inclusion: lb, 2a, 2c, 3b.
Source: See references.
Wetland name: Hatiya Island and neighbouring Chars
Country: Bangladesh
Coordinates: 22°00'-22°35'N, 91°00'-91°20'E
Location: in the outer estuary of the Meghna River, 35-80 km south of Noakhali, Greater
Naokhali District.
Area: c.75,000 ha of islands, mudflats and channels; area of wetlands unknown.
Altitude: O-4m.

Biogeographical Province: 4.3.1.
Wetland type: 02, 03, 06 & 07.
Description of site: Hatiya Island is one of the largest and most densely populated of the
low-lying islands in the outer Gangetic delta. It has a very old history of human settlement
and culture. The shape of the island is subject to continuous change as a result of erosion,
tidal insurgence and other natural calamities. The whole island has been surrounded by an
embankment, constructed by the Water and Power Authority to protect the island from tidal
insurgence. There are extensive intertidal mudflats outside this sea-wall at Mach Char Char
in the northwest and at Sagaria in the southeast. Neighbouring low-lying islands (chars)
include:
1.Ghasiar Char: 22°22'-22°24'N, 91°00'-91°Ol'E; about two km west of Hatiya Island and
north of Dhal Char. A small island with extensive intertidal mudflats and some mangrove
plantations.
2.Maulvir Char: 22°2l'-22°25'N, 91°0l'-91°02'E; a small island with extensive intertidal
mudflats, subject to serious erosion in the northeast, north and west.
3. Shahebani Char: 22°26'-22°27'N, 91°10'-9l°ll'E; a small uninhabited island (c.750 ha) in
the Hatiya Channel northeast of Hatiya Island, with intertidal mudflats along the eastern and
southeastern shores.
4.Char Bhata: 22°35'N, 91°l0'-91°20'E; approximately 1,000 ha of intertidal mudflats and
sand bars along the mainland coast north of Hatiya Island.
5.Nijhum Dweep (Char Osman): 22°05'-22°09'N, 9l°0l'-91°05'E; a recently accreted island
with very extensive mudflats and associated sand bars, to the south of Hatiya Island. The
waters around the islands are brackish, with a tidal rise and fall of about l-2m.
Climatic conditions: Tropical maritime climate with temperatures generally in the range
l2-25°C.
Principal vegetation: Most of the mudflats are covered with Oryza coeractata. Much of
Nijhum Dweep and parts of Ghasiar Char and Char Bhata have been planted with mangroves
such as Sonneratia apetala and Avicennia sp. Saccharum sp occurs along the inland creeks at
Char Bhata. The vegetation in the interior of Hatiya Island includes Albizzia sp, various
bamboos, Acacia sp, Anthocephalus chinensis, Ficus benghalensis, Syzygium sp, Azadirachta
indica, Streblus asper, Diospyros peregrina, Zizyphus sp, Erythrina sp, Cassia fistula,
Delonix regia, Phoenix sylvestris, Borassus flabellifer and Cocos nucifera. Seasonal crops
include rice and Brassica juncea.
Land tenure: Most of Hatiya Island, Ghasiar Char and Maulvir Char and the whole of
Shahebani Char are under private ownership. Part of Ghasiar Char is owned by the Forest
Department; most of Char Bhata is owned by the Government and under the control of the
Forest Department, and the whole of Nijhum Dweep is owned by the Government.
Conservation measures taken: Most of Nijhum Dweep and parts of Ghasiar Char and Char
Bhata have been planted with mangroves by the Forest Department under the Coastal
Afforestation Programme.
Conservation measures proposed: Rashid (in press) has recommended that Nijhuni Dweep,
Ghasiar Char, Char Bhata and the mudflats on the northwest and southeast coasts of Hatiya

Island be designated as waterfowl conservation areas. Top priority should be given to the
establishment of a conservation area at Nijhum Dweep, before illegal encroachment causes
any further damage to the environment.
Land use: Human settlement, grazing by domestic livestock, fishing, cultivation, river
transportation and local trade. Hatiya is a densely populated island with numerous towns and
villages. There is a ferry port at Char Bhata. Fishing provides one of the main sources of
income. Rice, seasonal vegetables and various fruits are cultivated on most of the islands,
and fuelwood is collected by the local people from the afforested areas. Illegal settlement
began on Nijhum Dweep about four or five years ago, and by January 1988, approximately
3,500 people, mostly fishermen, had settled on the island. No measures have as yet been
taken to clear these illegal settlers.
Possible changes in land use: Hatiya Island has been proposed as the site for a new seaport.
Disturbances and threats: Fishing activities and livestock grazing on the mudflats cause
considerable disturbance to waterfowl, and there is some illegal hunting, particularly on
Ghasiar Char, Maulvir Char, Char Bhata and Nijhum Dweep. Illegal settlers on Nijhum
Dweep are clearing land for rice cultivation and encroaching on the mangrove plantations.
Economic and social values: Hatiya Island is an important area for local trade as well as
fishing, agriculture and river transport. The other islands are important for rice production,
livestock grazing and fishing.
Fauna: Some of the common reptiles include Calotes versicolor, Mabuiya sp, Varanus
bengalensis, V. flavescens, Xenochrophis piscator, Naja naja and Lessimys punctata.
Enhydrina schistosa is commonly reported by fishermen in the waters around Nijhum
Dweep.
The islands are very important staging and wintering areas for a wide variety of waterfowl,
particularly migratory shorebirds. During a brief survey in mid-January 1988, S.M. Abdur
Rashid recorded over 108,000 waterfowl of 49 species. The largest concentrations of birds
were at Hatiya (19,000), Ghasiar (39,500), Maulvir (28,500) and Nijhum (14,500). The
counts included:
170 Ardeola grayii
500 Egretta garzetta
400 E. intermedia
160 E. alba
70 Anser indicus
420 Tadorna ferruginea
6,200 Anas penelope
1,550 A. strepera
200 Netta rufina
2,000 Aythya ferina
60 Recurvirostra avosetta
6 Drornas ardeola
90 Pluvialis squatarola
710 P. dominica
50 Charadrius placidus
2,700 C. alexandrinus
19,400 C. mongolus
100 Limosa limosa

1,350 Numenius arquata
100 Tringa erythropus
1,400 T. totanus
525 T. stagnatilis
1,780 T. nebularia
300 T. guttifer
1,200 T. ochropus
430 Xenus cinereus
1,030 Actitis hypoleucos
250 Calidris ferruginea
3 Eurynorhynchus pygmeus
370 Larus ichthyaetus
740 L. brunnicephalus
1,300 terns of four species
as well as 5,500 unidentified ducks and 56,500 unidentified shorebirds. The large number of
Nordmann's Greenshanks Tringa guttifer and the presence of Crab Plover Dromas ardeola
and Spoon-billed Sandpiper Eurynorhynchus pygmeus were particularly noteworthy. The
Ganges River Dolphin Platanisia gangetica is reported to be common. Other common
mammals include Canis aureus, Herpestes auropunctatus, Aonyx cinerea, Viverra zibetha
and Bandicota indica.
Special foral values: None known.
Research and facilities: Shorebird surveys were carried out by S.M. Abdur Rashid in
January 1988. There is a permanent Forest Beat Office on Nijhum Dweep where short-term
accommodation facilities are available.
References: Rashid (in press).
Criteria for inclusion: 1 b, 2a, 2c, 3a.
Source: S.M. Abdur Rashid.
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SRI LANKA
INTRODUCTION
by S.W. Kotagama, Leonard Pinto and Jayampathi L. Samarakoon
Area: 65,610 sq.km.
Population: 14,850,000 (1981).
Sri Lanka is a pear-shaped island in the Indian Ocean, situated between latitudes 5°54'N and
9°52'N, and longitudes 79°39'E and 81°53'E, and separated from India by a channel only 35 km
wide at its narrowest. The island measures 435 km from north to south, and 225 km from east to
west at its widest. That the island is a detached part of the continental Deccan plateau is evident
from its continental shelf and rock formations. Nine-tenths of the island is composed of
crystalline rocks of pre-Cambrian age (Cooray, 1967). The greater part of the lowland is
composed of very strongly metamorphic Palaeozoic rocks of the Vijayan series. There are areas
of Miocene limestone in the northwest and southeast, and very small patches of fossiliferous
Jurassic formations in the northwest (Puttalam) and Sabaragamuwa Province (Ratnapura).
Plio-Pleistocene gravels occur as isolated patches in the northwest and southeast, and there are
quaternary deposits in river valleys and along much of the east and west coasts.
Sri Lanka became an island probably in the late Miocene times, the southwestern sector having
been the first to separate from India, with alternate shallow floodings and elevations at various
times thereafter. There are also indications that parts of the island have, through subsidence,
elevation, erosion and even faulting, produced three peneplains or erosions levels, at sea level to
120m, 300m to 700m, and 910m to 2,438m, respectively. Two-thirds of the island is lowland,
with the highlands, at a general elevation of l, 400-l,800m, covering some 10,400 sq.km in the
south-central part of the country.
Climatically, three major areas can be recognized. The overall climate is monsoonal with a
southwest monsoon in May to August, and a northeast monsoon in October or November to
January. The largest climatic area is the low country dry zone; this includes almost the entire
northern half of the island, together with much of its eastern side, as far as the southeast coast.
Although heavy rains occur during the northeast monsoon, the region is otherwise hot and dry,
and is mostly covered with secondary forest and scrub. The annual rainfall ranges from 600 to
1,900 mm. The climate in the southwestern lowlands is very different, and is generally hot and
humid, the annual rainfall on occasions exceeding 5,000 mm. The rainfall is concentrated into
the period of the southwest monsoon, but also occurs during the northeast monsoon. The
highlands also lie within this wet zone, but have a subtropical to temperate climate, depending
on altitude.
In the lowlands, temperatures are typically tropical, varying from about 24°C to 32°C. However,
at higher elevations much lower temperatures are recorded (10-20°C), and the temperature
occasionally approaches zero at localities such as Nuwara Eliya, Horton Plains and Mount
Pidurutalagala. In the lowlands, the mean average temperature is about 27°C, in the mid-country
about 24°C, and in the highlands about 15°C. There are only slight seasonal variations in
temperature, the fluctuations being 1.8°C at the coast, 2.7°C in the uplands and 2.4°C in the
highlands.

Although large areas of the island are under cultivation, especially for tea and rubber, there are
still some significant areas of dense jungle remaining. The natural forest cover is presently
estimated at approximately 23% of the total land area. Most of this (20%) is in the dry zone low
country, while only 3% is in the wet zone, including the hill country. Since the control of malaria
in the 1950s, most land development has taken place in the dry zone, especially in the basins of
the Mahaweli Ganga and the southeastern rivers (MacKinon & MacKinnon, 1986).
Summary of Wetland Situation
The wetlands of Sri Lanka can be very broadly considered under three groups: offshore and
marine systems, coastal systems and inland systems.
1. Offshore and Marine Systems
These include shallow sea bays and trait, tnall offshore islands and islets. Some of these sites
have received considerable attention because of their fisheries potential.
2. Coastal Systems
These include estuaries, brackish to saline lagoons and mangrove swamps, along with rocky
seacoasts, sandy beaches, salterns, saltpans and aquaculture ponds. A considerable amount of
information is available on the estuaries and lagoons of Sri Lanka (e.g. Abewickrema, 1960 &
1966; Anon, 1977; Arudpragasam, 1975 & 1984; Fernando, 1983; Marga Institute, 1985a;
Norris, 1957; de Silva, 1984), and the mangrove ecosystems have been the subject of many
studies (e.g. Aruchelvam, 1968; Flueeler, 1983; Jayewardene, 1985 & 1987; Macnae &
Fosberg, 1981a & 1981b; Modenke & Modenke, 1983; Seneviratne, 1978 & 1979; Sivakumar,
1979). Much of this information was recently brought together by the Conference on Critical
Habitats (organized by the Coast Conservation Department) and Conference on Coastal
Ecoystems (organized by the National Aquatic Resources Agency).
Estuaries
There are some 45 estuaries around the coast of Sri Lanka, belonging to two types: basin
estuaries where rivers discharge into relatively shallow basins which in turn open into the sea
(e.g. Puttalam Lagoon, Negombo Lagoon and Jaffna Lagoon), and riverine estuaries where
rivers discharge into the sea by way of relatively narrow channels (e.g. Kaluganga Estuary and
Kelaniganga Estuary). The total extent of the basin estuaries is estimated at 40,000 ha, whereas
that of the riverine estuaries is unknown. Sand barrier formation in recent years has transformed
some basin estuaries into lagoons (e.g. Koggala Lagoon). In other cases, e.g. Batticaloa Lagoon
and Kokkilai Lagoon, sand barriers erase the connection with the sea during a part of the year.
Many of the estuaries are under threat from the disposal of industrial effluents and domestic
sewage, oil pollution, sand mining, salt exclusion schemes and reclamation for housing
developments.
Some hydrographic information is available for the major basin estuaries and a few riverine
estuaries, and a little information is available on primary productivity and phytoplankton
biomass. Several studies have been carried out on seasonal changes in zooplankton diversity
and abundance, and on other invertebrates, particularly annelids, molluscs and crustaceans. A
considerable amount of research has been carried out on the fisheries.

Lagoons
There are some 40 true lagoons around the coast of Sri Lanka. They are most common along the
southern, southeastern and eastern coasts, where littoral drift causes accumulations of sand as
barriers and spits at river mouths through which the freshwater discharge is low. The total area
of the lagoons is estimated at about 20,000 ha. Many are seasonal features, formed during the
wet season and subsequently drying out during the dry season. In some lagoons, the water
becomes hypersaline when sources of fresh water dry up and the connection with the sea is
erased by sand barriers (e.g. lewayas in Hambantota). In others, freshwater run-off has a
dominant effect and the salinity is very low. In the long term, the lagoons will silt up and
provide a barrier against coastal erosion. In the short term, their significance rests mainly upon
fisheries, salt production, wildlife, tourism and reclamation of land for agriculture and human
settlement.
Mangroves
Mangroves are discontinuously distributed along the coastline, and are absent along exposed
shorelines, particularly in the southwest, south and northeast. The main mangrove areas are
situated in Mullaitivu, Trincomalee, Kathiraveli, Vakarai, Panichankerni, Valaichenai,
Batticaloa, Karativu, Komari, Potuvil, Hambantota, Pilinawa, Matara, Galle, Gintota,
Muthurajawela, Negombo, Chilaw, Mundel, Puttalam, Kalpitiya and Mannar, and on the Jaffna
Peninsula. The total area of mangroves was conservatively estimated at 3,000-4,000 ha
in 1969. However, recent remote sensing studies have indicated that there are 6,296 ha of
mangroves in the districts of Colombo, Amparai, Gampaha, Trincomalee, Batticaloa and
Puttalam alone, and the total area of mangroves is likely to be close to 10,000 ha.
The mangrove genera Rhizophora, Avicennia, Excoecaria, Lumnitzera and Aegiceras are
distributed island-wide. Xylocarpus granata occurs on the west and the east coasts, Bruguiera
cylindrica occurs only on the west coast, Ceriops tagal is absent from Jaffna, and Nypa
fruticans occurs only in the southwest. Some studies have been carried out on the zonation and
pattern of succession in the mangrove forest, and limited information is available on the fishes
and invertebrate fauna associated with the mangroves.
Many of the mangrove swamps are under threat from extraction of fuelwood and timber for
construction (notably in Jaffna, Batticaloa, Trincomalee, Puttalam and Negombo), and
reclamation for housing developments (particularly in densely populated areas such as
Negombo). As yet, large-scale transformation of mangrove swamps to brackishwater ponds for
aquaculture has n'ot occurred in Sri Lanka. Some 300 ha of shrimp ponds have been constructed
in the mangroves (e.g. in Negombo and Chilaw), and a further 1,000 ha have been leased for
expansion of aquaculture, but most of this land is situated in areas where mangroves have
already been degraded.
Detailed information on the avifauna and other wildlife of the coastal wetlands is only available
for a small number of sites. Wetlands such as Bundala and Kalametiya have received a
considerable amount of attention, especially from bird-watchers. However, it was not until the
early 1980s, when J.D.N. & J. Banks began to carry out monthly censuses of shorebirds at
Bundala, that continuous data gathering was attempted at a wetland in Sri Lanka. Recently, the
annual mid-winter waterfowl count, organized by the Ceylon Bird Club since 1983, and selected
ecological studies by the Field Ornithology Group have greatly increased the amount of

information available on the avifauna of other coastal sites. However, there remain many coastal
sites, which are still poorly known.
3.Inland Systems
The natural freshwater habitats consist of about nine large rivers and 94 small rivers (flowing
more or less radially and totalling 4,563 km in length), numerous streams (particularly in the wet
zone), extensive marshes, which are either connected to rivers or represent seasonally contracted
flood plains isolated from the rivers, and many small permanent and seasonal ponds. Although
there are no large natural lakes in Sri Lanka, there are many floodplain lakes of the varzea type,
known as villus, which cover a total area of about 12,500 ha. Many of the largest villus are
situated in the Mahaweli River system in the east. Here there are about 40 of these shallow,
seasonal lakes varying in size from nine to 550 ha. Wilpattu National Park, in the west, also
possesses a number of very small freshwater villus along with a unique group of salt villus far
inland.
In addition to the natural wetlands, there are numerous man-made freshwater habitats. The most
important of these are the tanks or "wewa", which vary in size from a few hectares to 6,500 ha at
full spill level. Some of these date back 1,500 years and formed part of an intricate water supply
system for rice cultivation. Other man-made wetlands include approximately 2,400 km of
irrigation channels and some 833,000 ha of rice paddies, as well as numerous very small
rain-filled tanks and flooded areas caused by overspill and seepage from the irrigation channels.
Rivers and streams
The nine major rivers, about 25 smaller rivers and their numerous tributary rivers and streams
drain a total of 103 basins (Fernando & Indrasena, 1969). Thirty-six of the streams in the
highlands were investigated in 1970 by the Austrian-Ceylonese hydrobiological mission. The
findings of this investigation have given a good general picture of the status of mountain streams
in the country (Costa, 1972; Costa & Starmuhlner, 1972; van den Elzen, 1972; Liyanage &
Starmuhiner, 1972; Radda, 1973; Starmuhlner, 1974; Weninger, 1972). Because of their short
courses, most of the rivers and streams of the uplands and highlands are fast-flowing, with many
waterfalls and rapids. The aquatic plant communities are generally very simple. Various species
of Podostomaceae occur on rocks, which are mostly covered by rapidly flowing water, while
species such as Dicraea elongata and Podostemum subulatus are found in the quieter parts of the
rapids. Other common species include Miniathus ceylanicus, Dicraea stylosa, Zeylanidium
olivaeaum and Farmeria metzgerioides.
In the lowlands, where the flow of the rivers and streams is sluggish, rooted aquatics with
floating or submerged leaves occur along the river margins. Dominant species include
Nymphaea spp, Blyxa aubertii and Aponogeton crispum. On the banks of the rivers, a belt of
Hanguana malayana, Phragmites karka and Brianthus arudinaceus often occurs between the
flowing water and adjacent marshes and shallow pools. Elsewhere, the river banks typically
support gallery forest with species such as Terminalia arfuna, Mitragyna parvifolia, Madhuca
longifolia, Polyalthia longifolia and Diospyros malabarica.
Thirty-one species of fishes have been recorded in the rivers and streams (Radda, 1973).
The invertebrates include three species of crabs, 1 1 species of prawns and 3 1 species of
gastropods (Costa, 1972; Costa & Fernando, 1967; Starmuhlner, 1974).
Man-made lakes (tanks and reservoirs)

The most common freshwater habitats are the irrigation tanks, of which there are over 10,000 in
Sri Lanka. About 3,500 may be regarded as significant water bodies, although only about 60
exceed 300 ha in size. The total area of these man-made lakes exceeds 170,000 ha. The tanks
and reservoirs can be classified as follows: (a) shallow and heavily silted, with a relatively
uniform depth (e.g. Giant's Tank); (b) shallow with a gently sloping bottom (e.g. Tabbowa
Tank); (c) deep, encompassing one valley (e.g. Nalanda Reservoir); and (d) deep, encompassing
many valleys (e.g. Senanayake Samudra). There are wide variations in the pH (6.8-7.5), calcium
content, nitrate and phosphate levels. Slightly acidic waters are common in the southwestern and
hilly regions, while more alkaline waters occur in regions with high calcium levels in the
Miocene limestone areas.
Ecologically, tanks have enriched Sri Lanka greatly, many of them harbouring a very diverse
flora and fauna. The duration of water retention during the year is an important factor
influencing the floral composition in a tank ecosystem. Typically, the deeper tanks or reservoirs
may have little or no macrophytic vegetation because of the large seasonal fluctuations in water
level. Even deep-water tolerant species such as Nymphaea do not do well in the high water
conditions. However, some forms of floating or floating-leaved plants may occur in the
shallower parts of sheltered coves. At low water levels, grasses and annuals invade the
drawdown zones of the tanks, and are usually subjected to heavy grazing. For this reason, the
drawdown zones of large tanks tend to have a barren appearance with very sparse vegetation.
The deeper water near the centre of the tanks usually has only planktonic species.
Sometimes, however, this zone is invaded by varcono algae and vascular plants such as Azolla
pinnata, Wolffia arrtiza, Pistia stratiotes, Hydrilla verticillata, Lemna spp and Najas spp. In
addition, large areas of water may be covered by naturalized exotics such as Salvinia molesta
and Eichhornia crassipes. Some of these species are also found in shallow water along with
sedges and asoids. The common species in the shallow, marginal zones are Limnophytum
obtasifolium, Hygrorhiza aristata, Typha augustifolia, Xyris spp, Cyperus spp, Ipomoea
aquatica, Ericaulon spp, Jussiaea repens, Panicum spp, Asteracantha longifolia and Polygonum
spp. Common shrubs on adjacent high ground include Hibiscus tiliaceus, Pandanus zeylanicus,
Cerbera manghas and Syzigium spp.
The shallow village tanks are swampier in character, with very rich aquatic plant communities.
Water levels are very low during the dry season, and many of the tanks dry out completely at this
time. The small tanks support a very rich and diverse phytoplankton in which species of
Oscillatria, Microcystis, Hyella and Coelosphaerium are common.
The zooplanktonic and zoobenthic faunas of the tanks have been well documented by Fernando
(l965b, 1969 & 1974) and Fernando & Ellepola (1969). Fifty-nine species of freshwater fishes
occur in Sri Lanka, including five, which have been introduced (Fernando & Indrasena, 1969).
Most of these occur in the tanks and reservoirs. Approximately half of the species belong to the
family Cyprinidae, which includes several very abundant species such as Puntius vittatus,
Rasbora daniconius and Danio aequipinnatus. Among the catfishes, Wallago attu, Ompok
bimaculatus, Heteropneustes fossilis and Macrones vittatus are abundant. One of Sri Lanka's
indigenous fishes, Etroplus suratensis, which occurs in most lakes and estuarine waters, has
been the subject of many behavioural studies (e.g. Samarakoon, 1981 & 1983).
Waterfowl are abundant at many of the tanks, reflecting the high densities of the fish
populations. Species of cormorants (Phalacrocorax spp) and herons and egrets (Ardeidae) are
particularly common. Widespread amphibians and reptiles include species of Rana, Crocodylus

palustris, Varanus salvator and Cerberus rhynchops fortoises. The otter Lutra ceylonensis
occurs in most lakes.
Wetland Conservation
In recent years, the National Aquatic Resources Agency (NARA), Coast Conservation
Department (CCD), and Natural Resources, Energy and Science Authority (NARESA) have
shown increasing interest in wetlands. Several of the well-established National Parks such as
Wilpattu and Yala include signficant wetlands, while other important sites, such as
Chundikkulam, Kokkilai, Kalametiya, Bundala and Wirawila-Tissa, have been designated as
Sanctuaries. A large part of the very important Mahaweli River system of villus has received
protected status in the Flood Plains National Park and Somawathiya National Park. The threats
to wetlands have not, however, diminished. The expansion of aquaculture, the destruction of
mangroves for timber and firewood, the reclamation of land for housing, and the development of
saltpans continue to threaten wetlands, particularly in the coastal zone.
The need for the integrated management of the coastal zone in Sri Lanka was recognized in the
mid-1970s. Consequently, the Coast Conservation Act of 1981 gave a mandate to the Coast
Conservation Department to prepare a Coastal Zone Management Plan by October 1986. The
National Aquatic Resources Agency, the Natural Resources, Energy and Science Authority, the
Central Environment Authority, the Forest Department, the Fisheries Department and other
governmental and non-governmental agencies contributed in the preparation of this management
plan, which seeks to provide for sustainable yields from multiple uses of the estuaries, lagoons
and mangroves in the coastal zone. The problems involved in the management of the coastal
zone have been discussed at some length by authors such as de Alwis (1980), Amarasinghe
(1978 & 1985), Amarasinghe and de Alwis (1980), Anon (1983), Marga Institute (1978 &
1982), Ranasinghe (1985), Sadacharan (1985), Soysa et al. (1982) and Wickremaratne (1985).
Although there are several non-governmental organizations concerned with the environment in
Sri Lanka, only a few have shown interest in wetland conservation, and the most active of these
are mainly interested in wildlife, particularly birds. It is hoped that through the present NGO
apex organization, the Sri Lanka Environment Congress, more interest in wetlands can be
generated and more people encouraged to play an active role in wetland conservation.
Wetland Research
A considerable amount of research has been conducted on the wetlands of Sri Lanka. However,
emphasis has been mostly on obtaining basic biological information and much of the research
has been commercially oriented, e.g. fisheries research. The status of the inland and estuarine
fisheries of Sri Lanka has recently been summarized by Jayasekara (1986) and Samarakoon
(1986). Much of the hydrological, limnological and fisheries research has focused on two coastal
wetlands near Colombo: Colombo Lake (now a highly polluted and silted lagoon) and Negombo
Lagoon. Other work on the estuarine and inland fisheries has included studies by Bruin (1971),
B.S. Fernando (1973), C.H. Fernando (1956 & 1965a), Fernando and Indrasena (1969),
Funegaard (1985), Pillai (1967), Raphael (1977), Senanayake (1981) and Ward and Wyman
(1975).
In recent years, avifaunal surveys and waterfowl censuses have been carried out at wetlands
throughout the country. The results of the censuses have been summarized by Hoffmann (1985
& 1987), Powell (l984a & 1984b) and van der Yen (1987), and the most important sites for

waterfowl listed by Hoffmann (1982 & 1984), Jayawardhane (1987) and Karpowicz (1985). The
recent interest shown by the aquatic agencies NARA and CCD has given an impetus to research,
and conservation oriented ecological research is likely to become more prevalent in the future.
Four important workshops /symposiums on wetlands have been held in Sri Lanka in recent
years. These were:
1 Workshop on Critical Habitats in the Coastal Zone of Sri Lanka, organized by the Coast
Conservation Department of Sri Lanka, US-AID and the University of Rhode Island; 12-15 May
1986.
2. Symposium on Oceanography and Marine Sciences, organized by the National Aquatic
Resources Agency of Sri Lanka and the Sri Lanka Association for the Advancement of Science;
17-18 October 1986. 3. Workshop on the Research Needs for Aquatic Ecosystems of Sri Lanka
(Coral Reefs, Estuaries, Seagrass Beds, Mangroves, Lagoons and Wetlands, and associated
aspects of Nature and Wildlife Conservation), organized by the National Aquatic Resources
Agency of Sri Lanka; 6-7 November 1986. 4. Regional Symposium on New Perspectives in
Research and Management of Mangrove Ecosystems, organized by the Natural Resources,
Energy & Science Authority of Sri Lanka and UNESCO; 11-14 November 1986.
Wetland Area Legislation
There is no specific legislation governing the conservation of wetlands, but these sites can be,
and indeed some are, protected under the Fauna and Flora Protection Ordinances (Act No. 1 of
1970). In addition the Coast Conservation Act (Act No. 57 of 1981) also gives protection to
coastal systems. Under the Fauna and Flora Protection Ordinances, specific sites can be declared
Sanctuaries, Strict Natural Reserves, Nature Reserves or National Parks, while under the Coast
Conservation Act, sites can be designated as critical habitats for protection (non-development
areas). Regulation and control of fishing in inland waters is exercised at present through the
Inland Water Regulations of 1978.
Sri Lanka has not yet signed the Ramsar Convention, although the convention has received
widespread approval in principle. It is understood from reliable sources that a document for
Government sanction has now reached Cabinet level. Given the support of the NGOs and the
interest in protecting critical wetland habitats shown by the Coast Conservation Department, the
Natural Resources, Energy and Science Authority, and the National Aquatic Research Agency, it
is anticipated that Sri Lanka will soon become a Contracting Party to the Convention.
Wetland Area Administration
The administration of protected areas designated under the Fauna and Flora Protection
Ordinances is the responsibility of the Department of Wildlife Conservation, whilst other coastal
areas declared as non-development zones are administered by the Coast Conservation
Department. Many of the inland wetlands (most of which are state owned) come under various
departments and ministries. Such government agencies include the Ministry of Lands (mostly
state owned lands), the Department of Inland Fisheries (some seasonal tanks, fish ponds etc.),
the Department of Irrigation (reservoirs of all sizes), the Low Lying Reclamation Board (certain
marsh areas), the Urban Development Authority (marshes close to urban centres) and the
Mahaweli Authority of Sri Lanka (the Mahaweli floodplain system). In addition, the Central

Environment Authority, created in 1980, acts as an advisory and co-ordinating organization
looking after all environmental issues. The Central Environment Authority is to have
wide-ranging legislative powers, which will enable it to prevent implementation of projects,
which are environmentally undesirable. The CEA is currently in the process of preparing a
National Conservation Strategy.
Organizations involved with Wetlands
a) Governmental Organizations
- Central Environment Authority (CEA)
The CEA is an advisory and co-ordinating organization, created in 1980 to look after all
environmental issues.
- Department of Wildlife Conservation, Ministry of State The Department includes the National
Park Service and is responsible for the administration of protected areas designated under the
Fauna and Flora Protection Ordinances.
- Natural Resources, Energy and Science Authority (NARESA)
NARESA is conducting the Zoological and Botanical Surveys of Sri Lanka and the National
Mangrove Study. The Director-General, Dr. R.P. Jayewardene, is the Chairman of the National
Mangrove Committee.
- National Aquatic Resources Agency (NARA)
The coordinating administrative infrastructure for planning and management of natural aquatic
resources.
- Coast Conservation Department (CCD)
The CCD is responsible for the administration of all coastal areas.
- Ministry of Fisheries
The Ministry and its Departments are responsible for all fisheries in the sea, coastal lagoons and
inland waters.
- Mahaweli Authority of Sri Lanka, Ministry of Mahaweli and Mahaweli Development
Responsible for development in the Mahaweli River system.
- Department of Irrigation
Responsible for reservoirs of all sizes.
- Low Lying Reclamation Board
Responsible for certain marsh areas.
- Urban Development Authority
Responsible for marshes close to urban centres.
b) Non-governmental Organizations
- Sri Lanka Environment Congress
The apex organization for non-governmental conservation bodies in Sri Lanka - Wildlife and
Nature Protection Society of Sri Lanka By far the largest and oldest NGO in Sri Lanka,
established in 1894. The Society publishes the journal "Loris". - Ceylon Bird Club. The Bird
Club has maintained records of bird observations throughout the island for nearly 50 years, and
has organized mid-winter waterfowl counts since 1983.
- March for Conservation
A conservation body established in 1980 and focusing on education and research.
- Field Ornithology Group The Group was established in 1976; it focuses on field studies and
holds an annual conference.
- ICBP National Section
The Section includes representatives of the four NGOs concerned with birds and the
Government Department of Wildlife Conservation.

c)

Universities
- Open University of Sri Lanka
- University of Batticaloa
- University of Kelaniya
The Department of Zoology conducts research on aquaculture and fisheries in coastal
lagoons and mangroves, and is involved in the Coast Conservation Programme.
- Ruhuna University, Fisheries Science
- University of Jaffna
- University of Colombo, Marine Ecology
- University of Sri Jayawardena Pura

WETLANDS
Site descriptions compiled from information provided by S.W. Kotagama of March for
Conservation, Leonard Pinto of the Open Universty of Sri Lanka, Malcolm A.B. Jansen of the
Mahaweli Authority of Sri Lanka, Ll. Samarakoon of the University of Kelaniya, and Thilo w.
Hoffmann of the Ceylon Bird Club. Additional waterfowl count data were provided by Bennie L.
Abeyratue, J.D.N. and J. Banks, Douglas B. Ranasinghe, Yasa Ratnayake and S.C. Seneviratne.
Wetland name: Wetlands of Delft Island
Country: Sri Lanka
Coordinates: 9°31'N, 79°41'E;
Location: on Delft Island, about 40 km southwest of Jaffna, Jaffna District, Northern Province.
Area: Unknown.
Altitude: Near sea level.
Biogeographical Province: 4.13.4.
Wetland type: 03, 08 & 17.
Description of site: Several shallow lagoons and a few freshwater ponds on Delft Island,
including Vedduk Kulam, Periya Kulam, Arichandrapiddi Kulam and Vellaikali. Delft Island is a
low-lying coral island of about 6,000 ha (approximately 8 km by 8 km), situated in the Palk
Strait between the Jaffna Peninsula and Rameswaram (India). The largest wetland, Periya
Kulam, is a shallow lagoon of about 200 ha, bordered by Palmyra palms to the west and flooded
grassland with coral outcrops to the north, south and east.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: No information is available on the aquatic vegetation. The wetlands are
surrounded by grassy plains, barren land, scrub, coconut groves and small seasonal agricultural
holdings.
Land tenure: The wetlands are state owned; surrounding areas are partly state owned and partly
private.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: There is a small resident population on the island, living from fishing and agriculture.
Disturbances and threats: No information.
Economic and social values: The island is important for its fisheries.
Fauna: Of great importance for flamingos Phoenicopterus ruber, ducks and shorebirds.
Hoffmann (1985) recorded 50 P. ruber and 12,550 Anas acuta at Vedduk Kulam in January
1984, while Powell (1984b) recorded approximately 20,000 ducks at Periya Kulam in the same
winter. These included
6,000 Anas querquedula,
2,000 A. penelope
and 1,100 A. acuta.
Other waterfowl present at this time included over 650 Pluvialis dominica.
Special floral values: No information.
References: Hoffmann (1982 & 1985); Karpowicz (1985); Powell (l984b).
Criteria for inclusion: lb, 3a.
Source: See references.
Wetland name: Punkudutivu Lagoon
Country: Sri Lanka
Coordinates: 9°36'N, 79°50'E;

Location: Punkudutivu Island, Jaffna District, Northern Province.
Area: 390 ha.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 03 & 08.
Description of site: A shallow, brackish to saline, tidal lagoon occupying much of the interior of
Punkuditivu Island, a small island off the western tip of the Jaffna Peninsula. The lagoon is 1-2m
deep; it is connected to the sea by two channels on the north side. Extensive mudflats are
exposed at low tide.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Sea grasses; cultivated land in adjacent areas.
Land tenure: The lagoon is state owned; surrounding areas are privately owned.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing, particularly for prawns; cultivation in surrounding areas.
Disturbances and threats: No information.
Economic and social values: The lagoon is important for its fisheries production.
Fauna: Of great importance for flamingos Phoenicopterus ruber, ducks, shorebirds and terns.
Fifty P. ruber and 250 Anas penelope were present in January 1984.
Special floral values: No information.
References: Hoffmann (1982 & 1985); Karpowicz (1985).
Criteria for inclusion: lb. 3b.
Source: J.I. Samarakoon.
Wetland name: West end of Jaffna Peninsula
Country: Sri Lanka
Coordinates: 9°36'-9°46'N, 79°50'-80°01'E;
Location: Jaffna District, Northern Province.
Area: c.20,000 ha.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 01, 03, 05, 06, 07 & 08.
Description of site: The complex of shallow sea bays, intertidal mudflats, mangrove swamps
and saline marshes at the western end of the Jaffna Peninsula, including the large shallow lagoon
between the western tip of the Jaffna Peninsula, Mandaitivu Island, Kayts Island and Karaitivu
Island (10,1 13 ha), the mudflats and open land along the north shore of Kayts Island, the
mudflats and mangroves around Mandaitivu Island, the Punalai Causeway area between
Karaitivu Island and Jaffna Peninsula, and the Uppu Kuli and Mudali Kuli wetlands on Karaitivu
Island. The main lagoon between Karaitivu, Kayts and the peninsula is mostly about 1-2m deep,
with some areas up to 4m in depth; tidal variations are slight. The shoreline consists of sand,
shingle and mud with patches of mangrove scrub and many small tidal creeks. Uppu Kuli and
Mudali Kuli are two small wetlands on the western side of Kayts Island. Uppu Kuli is a
freshwater lagoon of 40 ha; Mudali Kuli is an area of flooded grassland of approximately 20 ha.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Extensive beds of seagrasses throughout the shallow sea areas; also some
Avicennia mangroves on the north shore of Kayts Island and between Kayts Island and
Mandaitivu Island, and salt marsh communities on the east shore of Karaitivu Island. Rice
paddies, other cultivated land, thorn scrub and barren land in adjacent areas.

Land tenure: The wetlands are state owned; surrounding areas are partly state owned and partly
private.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing for finfish and prawns; human settlement and cultivation in adjacent areas.
Disturbances and threats: The principal threats are the continuing destruction of mangrove
vegetation, and severe pollution and land-filling west of Jaffna town.
Economic and social values: Fishing provides the main livelihood for many of the local people.
Fauna: The area is particularly important for migratory ducks and shorebirds, which occur in
very large numbers, especially during the migration seasons. In January 1984, a concentration of
25,000 ducks was located near the Jaffna-Kayts causeway, including 15,000 Anas acuta, 9,000
A. penelope and 1,000 A. querquedula. Fourteen species of shorebirds were also present,
including 5,000 Limosa limosa and 145 Numenius arquata. Over 1,000 ducks (including small
numbers of Atias crecca and A. clypeata) were found roosting at Uppu Kuli, and 1,200 L. limosa
were present at Mudali Kuli. The area is also of importance for Phoenicopterus ruber, gulls and
terns.
Special floral values: No information.
Research and facilities: Some research has been carried out by the University of Jaffna, and
several mid-winter waterfowl censuses have been made.
References: Hoffmann (1982 & 1985); Karpowicz (1985); Powell (l984b); Sachithananthan
(1969); Sachithananthan & Perera (1970); Salm (1975).
Criteria for inclusion: lb. 3a.
Source: L. Samarakoon.
Wetland name: Uppu Aru Lagoon
Country: Sri Lanka
Coordinates: 9°39'-9°44'N, 80°04'-80°10'E;
Location: in the interior of the Jaffna Peninsula, 10 km east of Jaffna, Jaffna District, Northern
Province.
Area: 3,000 ha.
Altitude: Near sea level.
Biogeographical Province: 4.13.4.
Wetland type: 07 & 08.
Description of site: A brackish lagoon with fringing mangroves, linked to the main Jaffna
Lagoon to the south by a short channel. The lagoon lies to the north of the Navatkuli Bridge and
is bisected by a causeway; it has a maximum depth of about 3m. There are extensive mudflats
and salt marshes of great importance for migratory water birds, especially in the Sarasalai area
and near Puttur (the middle section of the lagoon and connection to Thondamannar Lagoon).
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Mangrove swamps dominated by Avicennia; Palmyra palms, coconut
plantations, grassland, rice paddies and extensive vegetable gardens in surrounding areas.
Land tenure: The wetland is state owned; surrounding areas are partly state owned and partly
private.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Cultivation in surrounding areas. There are several villages with some light industry
at the northwestern end of the lagoon.
Disturbances and threats: No information.
Economic and social values: No information.

Fauna: Of great importance for flamingos Phoenicopterus ruber, ducks and shorebirds.
Waterfowl recorded in mid-winter 1983/84 included:
370 Anas crecca
875 A. acuta
2,700 A. querquedula
800 A. clypeata
2,590 Limosa limosa
11 other species of shorebirds
Special floral values: No information.
References: Hoffmann (1985); Karpowicz (1985); Powell (1984b).
Criteria for inclusion: lb. 3b.
Source: See references.
Wetland name: Thondamannar Lagoon
Country: Sri Lanka
Coordinates: 9°34'-9°49'N, 80°08'-80°29'E;
Location: in the interior of the Jaffna Peninsula, east of Jaffna, Jaffna District, Northern
Province.
Area: 7,787 ha.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 07 & 08.
Description of site: A shallow brackish to saline lagoon stretching for about 45 km along the
northern side of the Jaffna Peninsula. The lagoon was formed by the combined action of barrier
formation and drowning of a river valley. The northwestern section of the lagoon (Vallai
Lagoon) is connected to the Indian Ocean by a narrow channel at Thondamannar, and is saline
and tidal. There are extensive mangrove swamps and seagrass beds in the northwest and in the
southeastern arm of the lagoon in the Vadamarachchi area, as well as extensive mudflats at the
eastern and western ends. The exit of the southeastern arm has been dammed at its narrowest
point to prevent ingress of sea water. Wind mills have been installed to pump out the brackish
water, which is replenished by rain water during the wet season. The average depth of the lagoon
during the wet season is about two meters deep; most of the southeastern section dries out during
the dry season (April to September).
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Sea grass beds, some salt marsh vegetation and mangrove swamps
dominated by Avicennia sp; Palmira and coconut palms, open forest arid scrub, rice paddies and
other crop lands in surrounding areas.
Land tenure: The lagoon is state owned; surrounding areas are partly state owned and partly
private.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing, especially for prawns; agriculture in surrounding areas. There has been some
experimental cage culture of the fishes Siganus jarvus and S. oramin and the shrimp Penaeus
indicus in the lagoon.
Possible changes in land use: Conversion of the southeastern arm of the lagoon into a
freshwater lake.
Disturbances and threats: A Salt Water Exclusion Scheme is in progress in the southeastern
part of the lagoon. The slow process of desalination will take many years to complete, and will
have far-reaching ecological consequences. Since the dam was constructed, this section of the

lagoon has received insufficient inflow to retain water throughout the year. Extraction of timber
has caused a marked reduction in mangrove cover. Large areas of the wetland have been
reclaimed for agriculture and this reclamation continues. Parts of the lagoon are used for
aquaculture, and there is some pollution with pesticides used on the adjacent agricultural land.
Economic and social values: The lagoon supports an important prawn fishery, and the
mangroves provide fuel and food for the local inhabitants.
Fauna: Of great importance for flamingos Phoenicopterus ruber, ducks, shorebirds, gulls and
terns. Waterfowl recorded in January 1984 included
520 Anas penelope,
3,600 A. acuta
and 900 A. querquedula.
By far the most important area for water birds is the western portion of the lagoon near
Thondamannar, Vallai and Achchuveli.
Special floral values: No information.
Research and facilities: Some research has been carried out by the Department of Zoology,
University of Jaffna, and several waterfowl censuses have been made. The Thondamannar Field
Research Center of the Department of Education is located on the north shore of the lagoon.
References: Arudpragasam (1975); Fernando (1977); Hoffmann (1982 & 1985); Karpowicz
(1985); Kugathasan (1969); Pillai (1960); Salm (1975); de Silva (1984).
Criteria for inclusion: lb. 3b.
Source: J.I. Samarakoon and T.W. Hoffmann.
Wetland name: Jaffna Lagoon
Country: Sri Lanka
Coordinates: 9°27'-9°39'N, 80°03'-80°24'E;
Location: between the Jaffna Peninsula and the mainland, southeast of Jaffna, Jaffna District,
Northern Province.
Area: c.40,000 ha.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 07 & 08.
Description of site: A large, shallow, tidal lagoon with extensive intertidal mudflats, some
fringing mangroves and a broad connection to the sea at its western end. The lagoon was formed
by the combined action of barrier formation and drowning of a river valley. At low tide, some
2,000 ha of mudflats are exposed at the eastern end of the lagoon.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Extensive beds of sea grasses throughout the lagoon and some fringing
mangroves, particularly around bays in the southeast; Palmyra palms, rice paddies and other crop
lands in surrounding areas. There are extensive coconut plantations along the northeastern shore.
Land tenure: The lagoon is state owned; surrounding areas are partly state owned and partly
private.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing; there are a few fishing villages on the shores of the lagoon and salt pans in
the eastern sector.
Disturbances and threats: No information.
Economic and social values: The lagoon supports an important fishery.
Fauna: The most important site in Sri Lanka for the Greater Flamingo Phoenicopterus ruber,
and of considerable importance for migratory ducks, shorebirds, gulls and terns. As many as

5,000 P. ruber have been recorded on numerous occasions. The lagoon is particularly important
for shorebirds; a concentration of 30,000 shorebirds in the winter of 1983/84 included
3,000 Limosa limosa,
6,500 Calidris minuta
and 16,000 C. ferruginea (Powell, 1984b).
Migratory ducks recorded in January 1984 included
770 Anas penelope,
865 A. acute
and 350 A. querquedula (Hoffmann, 1985).
Special floral values: No information.
References: Arudpragasam (1974); Hoffmann (1982 & 1985); Karpowicz (1985); Powell
(1984b); Sachithananthan (1969); Sachithananthan & Perera (1970); Selvarajah & Costa (1978).
Criteria for inclusion: 1b, 3a.
Source: T.W. Hoffmann.
Wetland name: Chundikkulam Lagoon
Country: Sri Lanka
Coordinates: 9°26'-9°32'N, 80°24'-80°37'E;
Location: at the base of the Jaffna Peninsula, east of Elephant Pass, Jaffna District, Northern
Province.
Area: 13,500 ha.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 07 & 08.
Description of site: A large brackish lagoon with some fringing mangroves and sea grass beds.
The lagoon once formed part of the Jaffna Lagoon system and was saline, but with the closure of
the Elephant Pass causeway at the west end, the salinity of the lagoon is said to have decreased,
and large areas now dry out during the dry season (April to September). Numerous small streams
enter the lagoon along its southern shore. There is a fairly extensive Government saltern (salt
producing area) on the western side of the Elephant Pass causeway, and this was the reason why
the former tidal connection between Chundikkulam and Jaffna lagoons was permanently
interrupted.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Mangrove swamps and sea grass beds; plantations of Palmyra palms and
scrub forest in surrounding areas.
Land tenure: The lagoon is state owned; surrounding areas are partly state owned and partly
private.
Conservation measures taken: An area of 11,158 ha, including the southeastern portion of the
lagoon and adjacent lands, was declared a Bird Sanctuary (the Chundikkulam Sanctuary) under
the Fauna and Flora Protection Ordinances in February 1938.
Conservation measures proposed: None
Land use: Prawn fishing and some salt production; cultivation of Palmyra palms in adjacent
areas.
Possible changes in land use: Conversion to a freshwater lake.
Disturbances and threats: The isolation of the lagoon from tidal influence has undoubtedly had
major ecological consequences, but these have never been studied. A salt-water exclusion
scheme was started but later abandoned. However, there are plans to revive the scheme again.
The Ceylon Bird Club has strongly protested against this being done without a careful
environmental impact assessment. The Bird Sanctuary has never been adequately protected, and

has been open to a variety of abuses. Parts of the lagoon are used for aquaculture, and the
surrounding forests are being cleared.
Economic and social values: The lagoon supports a subsistence fishery.
Fauna: Of great importance for a wide variety of waterfowl, notably Mycteria leucocephala,
Threskiornis melanocephalus, Platalea leucorodia, migratory ducks, Fulica atra, migratory
shorebirds, gulls and terns. Waterfowl observed in the winter of 1982/83 included:
500 Phoenicopterus ruber
125 Anas crecca
4,000 A. acuta
6,300 A. querquedula
Special floral values: No information.
Research and facilities: Some waterfowl censuses have been carried out.
References: Hoffmann (1982 & 1985); Karpowicz (1985); Powell (l984b).
Criteria for inclusion: lb, 3a.
Source: J.I. Samarakoon and T.W. Hoffmann.
Wetland name: Chalai Lagoon
Country: Sri Lanka
Coordinates: 9°20'-9°26'N, 80°37'-80°44'E;
Location: on the northeast coast between Chundikkulam Lagoon and Nanthi Kadal Lagoon,
Mullaitivu District, Northern Province.
Area: 1,460 ha.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 07 & 08.
Description of site: A long, narrow, brackish coastal lagoon with some mangrove swamps and
sea grass beds. The lagoon is fed by several small streams, and is seasonally tidal. The water
level fluctuates widely, and parts of the lagoon are impounded for salt production during the dry
season. The lagoon adjoins Chundikkulam Lagoon (site 7) to the northwest.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Mangrove swamps and sea grass beds; dense forest and scrub in
surrounding areas, with some rice paddies and barren areas.
Land tenure: The lagoon is state owned; surrounding areas are partly state owned and partly
privately owned.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Salt production during the dry season and a small amount of fishing; some cultivation
near the southern section of the lagoon.
Disturbances and threats: Conversion of the lagoon to salt pans and aquaculture ponds.
Economic and social values: Salt production and fisheries.
Fauna: Reported to be of considerable importance for a wide variety of waterfowl, notably large
water birds, ducks, shorebirds, gulls and terns, especially in conjunction with Chundikkulam
Lagoon. The lagoon seems to be particularly important as a staging area for departing shorebirds
in spring.
Special floral values: No information.
References: Hoffmann (1982).
Criteria for inclusion: lb, 3b.
Source: J.I. Samarakoon and T.W. Hoffmann.

Wetland name: Nai Aru Lagoon
Country: Sri Lanka
Coordinates: 9°06'-9°l0'N, 80°50'-80°53'E;
Location: on the northeast coast 12 km SSE of Mullaitivu, Mullaitivu District, Northern
Province.
Area: 1,760 ha.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 02, 06 & 07.
Description of site: A large estuarine lagoon with some mangrove swamps and sea grass beds.
The lagoon is fed by several small streams; it has a narrow connection to the sea and is
seasonally tidal. The maximum depth near the mouth of the lagoon is about 3-4 meters; the water
is brackish, increasing to about 30 p.p.t. seasonally.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Some mangrove swamps and sea grass beds. The lagoon is surrounded by
dense forest and scrub, with some rice paddies, other crop lands and coconut palms, particularly
in the northwest.
Land tenure: The lagoon is state owned; surrounding areas are partly state owned and partly
privately owned.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Prawn fishing; paddy cultivation and shifting cultivation in surrounding areas.
Disturbances and threats: The freshwater inflow is diminishing, as more and more water is
diverted from the inflowing streams for irrigation and other uses, and the lagoon is silting up.
The connection with the sea is becoming permanently blocked by a sand bar, and this is resulting
in diminished recruitment of penaeid post-larvae.
Economic and social values: The lagoon supports a major prawn fishery.
Fauna: A very important wintering area for migratory ducks, shorebirds, gulls and terns,
especially when surrounding grasslands are flooded in winter. Considerable numbers of a wide
variety of water birds have been observed in the area, but no details are available.
Special floral values: No information.
References: Hoffmann (1982); Perera & Sachithananthan (1977).
Criteria for inclusion: 1b, 3b.
Source: J.I. Samarakoon and T.W. Hoffmann.
Wetland name: Kokkilai Lagoon
Country: Sri Lanka
Coordinates: 8°56'-9°03'N, 80°52'-80°58'E;
Location: on the northeast coast, southeast of Nayaru Lagoon and northwest of Pulmoddai,
Mullaitivu and Trincomalee Districts, Northern and Eastern Provinces.
Area: 2,995 ha.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 02, 06 & 07.
Description of site: A large estuarine lagoon with extensive sea grass beds and some small
patches of mangrove swamp and mudflats, particularly along the western and southern shores.
The lagoon is fed by several small streams; it is linked to the sea by a narrow channel and is
seasonally tidal, but for much of the year the channel is blocked by a sand bar. The maximum

depth near the mouth of the channel is about four meters; the water is brackish, with the salinity
increasing to about 30 p.p.t. seasonally.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Extensive sea grass beds and some mangrove swamps. The lagoon is
surrounded by cultivated land and scrub, with some patches of open forest.
Land tenure: The lagoon is state owned; surrounding areas are partly state owned and partly
privately owned.
Conservation measures taken: The lagoon was declared a Wildlife Sanctuary under the Fauna
and Flora Protection Ordinances in 1951, but the degree of protection is reported to be very poor.
Conservation measures proposed: None
Land use: Prawn fishing; paddy cultivation and some shifting cultivation in surrounding areas.
The lagoon is situated in a densely populated region with many small villages.
Disturbances and threats: In some years, the connection with the sea remains permanently
blocked by a sand bar, preventing recruitment of penaeid post-larvae. Regular marinal breaching
is required to sustain shrimp productivity. Parts of the lagoon are used for aquaculture, and the
adjacent patches of forest are being cleared for cultivation.
Economic and social values: The lagoon supports a major prawn fishery.
Fauna: Known to be a very important site for a wide variety of waterfowl including pelicans,
cormorants, herons, egrets, storks, ducks and migratory shorebirds, but no recent information is
available. The lagoon was once famous as a wintering area for large numbers of Greater
Flamingos Phoenicopterus ruber.
Special floral values: No information.
References: Hoffmann (1982); Karpowicz (1985); Pillai (1960); Salm (1975); de Silva (1984).
Criteria for inclusion: 1b, 3b.
Source: J.I. Samarakoon.
Wetland name: Periyakarachchl Lagoon and Sinnakarachchi Lagoon
Country: Sri Lanka
Coordinates: 8°40'-8°47'N, 81°06'-81°ll'E;
Location: 13-20 km northwest of Trincomalee, Trincomalee District, Eastern Province.
Area: Periyakarachchi 650 ha; Sinnakarachchi 780 ha.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 06, 07, 08 & 09.
Description of site: Two shallow, brackish coastal lagoons with some mangrove swamps,
seagrass beds and extensive mudflats, on the east coast north of Trincomalee. Both lagoons are
fed by several small streams and are seasonally tidal. They both have a maximum depth of about
two meters, and dry out completely during drought periods. Much of the southern section of
Sinnakarachchi Lagoon has been converted into saltpans, and salt pans are now being
constructed in the northern section.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Some mangroves and sea grasses; rice paddies, coconut palms and scrub
forest in surrounding areas.
Land tenure: The lagoons are state owned; surrounding areas are partly state owned and partly
privately owned.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing for finfish and prawns, and salt production; shifting cultivation and
permanent cultivation of rice and coconuts in surrounding areas.

Disturbances and threats: Parts of Periyakarachchi Lagoon are being developed for
aquacuiture, large areas of Sinnakarachchi Lagoon are being developed for salt production, and
there is a siltation problem.
Economic and social values: The lagoons support small subsistence fisheries, and salt
production is important at Sinnakarachchi Lagoon.
Fauna: An important area for migratory ducks and shorebirds. Flamingos Phoenicopterus ruber
have been known to occur, and Ephippiorhynchus asiaticus is occasionally reported.
Special floral values: No information.
References: Hoffmann (1982).
Criteria for inclusion: l b, 3b.
Source: J.I. Samarakoon and T.W. Hoffmann.
Wetland name: Ullackalie Lagoon
Country: Sri Lanka
Coordinates: 8°20'-8°25'N, 8l°20'-81°23'E;
Location: near Toppur, 25 km southeast of Trincomalee, Trincomalee District, Eastern Province.
Area: 1,300 ha.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 07 & 08.
Description of site: A large, shallow, brackish coastal lagoon on the east coast south of
Trincomalee. There are extensive mangrove areas on the shores of the lagoon and at its southern
end. The lagoon is permanent and up two meters deep; it is fed by several small streams and is
seasonally tidal. During the rainy season, the lagoon is connected to the Verugal River to the
south by a seasonal channel (Uppu Aru).
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Some mangroves; dry zone evergreen forest and scrub in surrounding
areas.
Land tenure: The lagoon and surrounding areas are state owned.
Conservation measures taken: The western part of the lagoon lies within the Seruvila-Allai
Sanctuary (c.15,552 ha), established in October 1970.
Conservation measures proposed: None
Land use: Subsistence fishing.
Disturbances and threats: No information.
Economic and social values: The lagoon supports a small fishery.
Fauna: An important site for large water birds, migratory ducks and shorebirds. Seasonal floods
along the Uppu Aru at the south end of the lagoon are particularly important for migratory water
birds.
Special floral values: No information.
References: Hoffmann (1982).
Criteria for inclusion: lb, 3b.
Source: Ll. Samarakoon and T.W. Hoffmann.
Wetland name: Mahaweli Ganga Flood Plain System
Country: Sri Lanka
Coordinates: 7°48'-8°28'N, 81°01'-81°34'E;
Location: along the Mahaweli River from its mouths near Trincomalee SSW to the region of
Polonnaruwa, Polonnaruwa and Trincomalee Districts, North-Central and Eastern Provinces.

Area: c.50,000 ha.
Altitude: Sea level to 50m.
Biogeographical Province: 4.13.4.
Wetland type: 02, 07, 11, 13, 14, 15, 18, 19 & 21.
Description of site: The Mahaweli Ganga is Sri Lanka's largest water resource. Its flood plain,
covering about 50,000 ha, is the most extensive in the country. The alluvial plain begins a few
km upstream from the township of Mannampitiya. The deltaic plain commences with the first
distributary, the Kandakadu Aru, which flows eastwards to join another Mahaweli distributary,
the Verugal Aru. The combined flow of the merged streams enters the sea near Verugal, on the
east coast. Some of this water is diverted at the Verugal anicut for irrigation purposes. Below the
Verugal Aru there is another major distributary, the Koddiya Aru, which reaches the coast at
Mutur. Both this and the Mahaweli Ganga main channel discharge into Koddiyar Bay, a large
and deep re-entrant of the continental margin formed at the head of a submarine canyon. The
shore region of Koddiyar Bay near the mouth of the Mahaweli Ganga is a sandy beach ridge of
variable width, with mangrove swamps fringing small lagoons and tidal creeks. The extreme
western part of Koddiyar Bay opens into the elongated and shallow Tambalagam Bay which is
surrounded by extensive mangrove swamps. Mangrove swamps also occur along the main rivers
up to 5 km inland from their mouths.
Upstream from the coast, the flood plain is composed of a complex system of river channels,
riverine marshes (or villus), their associated seasonally flooded grasslands, and freshwater
swamp forests. The characteristic feature of the flood plain is the dominance of water tolerant
plants (hydrophytes) in the biological community. The different habitat types vary considerably
in their characteristics according to factors such as duration of the wet period, depth of flooding,
salinity of the water, and quantity of nutrients available.
There are approximately 10,000 ha of freshwater riverine marshes (villus) occurring in
association with the Mahaweli Ganga and its distributaries. These villus are shallow,
saucer-shaped depressions that occupy natural depressions between the levee ridges of the
channels of the Mahaweli and its various active and former distributaries, or between these levee
ridges and adjacent upland areas. The villus are maintained by the annual cycle of rainfall and
river flooding. Most of the villus are directly connected to the river by narrow channels. During
the dry season when the river is low, much of the water in the villus flows out into the river
through these channels. Although some of the villus may retain water throughout the year, others
become dry, or virtually so, for short periods every year. However, even when surface water has
disappeared, wet soil conditions may still prevail. Villus generally have waters which are
suitable for most irrigation purposes, although high salinities are often encountered as a result of
high evaporation during the extensive drawdown periods that occur annually. The principal
villus are as follows:
- Handapan Villu and Bendiya Villu: 7°48_7°5lN, 8l°02'-8l°05'E; Polonnaruwa District; 796
ha; two interconnected villus which usually retain water throughout the year. Protected in the
Flood Plains National Park.
- Gengala Villu: T54'N, 81°06'E; Polonnaruwa District; 264 ha; dries out completely under
extreme drought conditions. Protected in the Flood Plains National Park.
- Velankadu Villu: 7°54'N, 8l°04'E; Polonnaruwa District; 679 ha; usually retains water
throughout the dry season. Partly protected in the Flood Plains National Park.
- Karapola Villu and Hewanpitiya Villu: 7°54'-7°58'N, 8l°07'-81°10'E; Polonnaruwa
District; 552 ha; some water always retained even in dry years. Protected in the Flood Plains
National Park.

- Mutugalla Villu: 7°58'-8°01'N, 8l°03'-8l°l0'E; Polonnaruwa District; 453 ha; rarely dries
out completely. Protected in the Flood Plains National Park.
- Katuwanwila Villu and Kanavadi Villu: 8°00'-8°07'N, 81°08'-81°10'E; Polonnaruwa
District; 213 ha. Protected in the Flood Plains National Park.
- Kokku Villu: 8°02'N, 8l°09'E; Polonnaruwa District; 40 ha; may dry out during the dry
season. Protected in the Flood Plains National Park.
- Vandevettena Villu: 8°03'N, 81°10'E; Polonnaruwa District; 162 ha; rarely dries out.
- Tamdra Villu: 7°55'N, 81°07'E; Polonnaruwa District; 30 ha; dries out completely during
the dry season. Protected in the Flood Plains National Park.
- Uradi Villu: 8°04'N, 8l°1O'E; Polonnaruwa District; originally 98 ha; the villu has recently
been incorporated into a Government livestock farm and the vegetation replaced by
improved grassland; flooding is now restricted.
- Kudapattu Villu Vette: 8°05'N, 81°10'E; Polonnaruwa District; 62 ha; dries out completely
during the dry season.
- Maiwatta Villu: 8°05'N, 81°12'E; Polonnaruwa District; 149 ha; never dries out
completely. Protected in the Flood Plains National Park.
- Meen Villu:8°07'N, 81°1O'E; Polonnaruwa District; 285 ha; never driesout completely.
Protected in the Somawathiya National Park.
- Dambakadawela Wewa Vette and Kanjankadawala Vette: 8°09'N, 81°08'E; Polonnaruwa
District; 384 ha; never dries out completely. Protected in the Somawathiya National Park.
- Koyamala Villu: 8°08'N, 8l°1O'E; Polonnaruwa District; 158 ha; never dries out
completely. Protected in the Somawathiya National Park
- Tirikonamadu Villu: 8°08'N, 81°14'E; Polonnaruwa District; 251 ha; usually dries out
during the dry season.
- Gangapahala Villu: 8°05'-8°10'N, 81°13'-8l°14'E; Polonnaruwa District; 131 ha; may dry
out in extreme drought conditions. Protected in the Tirikonamadu Nature Reserve.
- Kompanachchi Villu: 8°10'N, 81°l4'E; Trincomalee District; 160 ha; remains wet
throughout the year. Protected in the Somawathiya National Park.
- Eruvilal Kottaly Vette: 8°10'-8°l3'N, 81°ll'-8l°13'E; Polonnaruwa District; over 500 ha;
permanent but subject to very wide fluctuations in water level. Protected in the
Somawathiya National Park.
- Velvevette Villu: 8°07'N, 81°14'E; 14'E; Polonnaruwa District; 179 ha; remains wet
throughout the year. The western part of the villu is protected in the Tirikonamadu Nature
Reserve.
- Tamaramadu Villu: 8°1O'N, 8l°10'E; Trincomalee District; 160 ha; may dry out
completely during the dry season. Protected in the Somawathiya National Park.
- Pawana Vette: 8°12'N, 81°14'E; Trincomalee District; 120 ha; wet for only a short period
of the year. Protected in the Somawathiya National Park.
- Potanveli Vette: 8°08'N, 81°09'E; Polonnaruwa District; 12 ha; wet for only a few months
of the year. Protected in the Somawathiya National Park.
- Parakasu Vette: 8°08'N, 81°10'E; Polonnaruwa District; 48 ha; dries out during the dry
season. Protected in the Somawathiya National Park.
- Peria Vette: 8°10'N, 81°l 1'E; Polonnaruwa District; 30 ha; dries out during the dry
season. Protected in the Somawathiya National Park.
- Karadonode Vette: 8°06'N, 8l°ll'E; Polonnaruwa District; 30 ha; usually dries out
completely during the dry season. Protected in the Somawathiya National Park.
- Tamara Villu: 8°09'N, 81°12'E; Trincomalee District; 40 ha; dries out only in extremely
dry years. Protected in the Somawathiya National Park.
- Vellai Vette: 8°13'-8°16'N, 81°14'-81°16'E; Trincomalee District; 400 ha; dries out only in
extremely dry years. Protected in the Somawathiya National Park.

- Sittaru Vette: 8°15'N, 81°14'E; Trincomalee District; 100 ha; dries out completely during
the dry season. Protected in the Somawathiya National Park.
- Angodai Vette: 8°14'N, 81°16'E; Polonnaruwa District; 170 ha; usually does not dry out
completely. Protected in the Tirikonamadu Nature Reserve.
- Palia Villu: 8°l7'N, 81°l6'E; Trincomalee District; 160 ha; more or less permanent. Partly
protected in the Somawathiya National Park.
- Vavana Villu: 8°22'N, 8l°12'; Trincomalee District; 120 ha; never dries out completely.
- Peram Villu: 8°18'N, 81°14'E; Trincomalee District; 16 ha; dries out completely during
the dry season. Protected in the Somawathiya National Park.
- Sangankuli Vette: 8°16'N, 81°21'E; Trincomalee District; 128 ha; dries out completely
during the dry season.
- Tikkana Villu: 8°15'N, 81°21'E; Batticaloa District; permanent with wide fluctuations in
water level.
- Kariaveli Villu and Periya Kariaveli Villu: 8°14'-8°15'N, 81°21'-81°23'E; Batticaloa
District; 96 ha; flooded for only short periods of the year.
Tamdra Villu: 7°55'N, 81°07'E; Polonnaruwa District; 30 ha; dries out completely during the dry
season. Protected in the Flood Plains National Park.
Uradi Villu: 8°04'N, 8l°10'E; Polonnaruwa District; originally 98 ha; the villu has recently been
incorporated into a Government livestock farm and the vegetation replaced by improved
grassland; flooding is now restricted.
Kudapattu Villu Vette: 8°05'N, 81°10'E; Polonnaruwa District; 62 ha; dries out completely
during the dry season.
Maiwatta Villu: 8°05'N, 81°12'E; Polonnaruwa District; 149 ha; never dries out completely.
Protected in the Flood Plains National Park.
Meen Villu: 8°07'N, 81°1O'E; Polonnaruwa District; 285 ha; never driesout
completely. Protected in the Somawathiya National Park.
Dambakadawela Wewa Vette and Kanjankadawala Vette: 8°09'N, 81°08'E;
Polonnaruwa District; 384 ha; never dries out completely. Protected in the Somawathiya
National Park.
Koyamala Villu: 8°08'N, 8l°1O'E; Polonnaruwa District; 158 ha; never dries out completely.
Protected in the Somawathiya National Park. Tirikonamadu Villu: 8°08'N, 81°14'E;
Polonnaruwa District; 251 ha; usually dries out during the dry season.
Gangapahala Villu: 8°05'-8°lO'N, 81°13'-8l°14'E; Polonnaruwa District; 131 ha; may dry out in
extreme drought conditions. Protected in the Tirikonamadu Nature Reserve.
Kompanachchi Villu: 8°lO'N, 81°l4'E; Trincomalee District; 160 ha; remains wet throughout the
year. Protected in the Somawathiya National Park.
Eruvilal Kottaly Vette: 8°lO'-8°l3'N, 81°ll'-8l°13'E; Polonnaruwa District; over 500 ha;
permanent but subject to very wide fluctuations in water level. Protected in the Somawathiya
National Park.
Velvevette Villu: 8°07'N, W 14'E; 14'E; Polonnaruwa District; 179 ha; remains wet throughout
the year. The western part of the villu is protected in the Tirikonamadu Nature Reserve.
Tamaramadu Villu: 8°10'N, 8l°10'E; Trincomalee District; 160 ha; may dry out completely
during the dry season. Protected in the Somawathiya National Park.
Pawana Vette: 8°l2'N, 81°14'E; Trincomalee District; 120 ha; wet for only a short period of the
year. Protected in the Somawathiya National Park.
Potanveli Vette: 8°08'N, 81°09'E; Polonnaruwa District; 12 ha; wet for only a few months of the
year. Protected in the Somawathiya National Park.
Parakasu Vette: 8°08'N, 81°10'E; Polonnaruwa District; 48 ha; dries out during the dry season.
Protected in the Somawathiya National Park. Peria Vette: 8°lO'N, 81°l 1'E; Polonnaruwa

District; 30 ha; dries out during the dry season. Protected in the Somawathiya National Park.
Karadonode Vette: 8°06'N, 8l°ll'E; Polonnaruwa District; 30 ha; usually dries out completely
during the dry season. Protected in the Somawathiya National Park.
Tamara Villu: 8°09'N, 81°12'E; Trincomalee District; 40 ha; dries out only in extremely dry
years. Protected in the Somawathiya National Park.
Vellai Vette: 8°13'-8°16'N, 81°14'-81°16'E; Trincomalee District; 400 ha; dries out only in
extremely dry years. Protected in the Somawathiya National Park.
Sittaru Vette: 8°15'N, 81°14'E; Trincomalee District; 100 ha; dries out completely during the dry
season. Protected in the Somawathiya National Park.
Angodai Vette: 8°14'N, 81°16'E; Polonnaruwa District; 170 ha; usually does not dry out
completely. Protected in the Tirikonamadu Nature Reserve.
Palia Villu: 8°l7'N, 81°l6'E; Trincomalee District; 160 ha; more or less permanent. Partly
protected in the Somawathiya National Park.
Vavana Villu: 8°22'N, 8l°12'; Trincomalee District; 120 ha; never dries out completely.
Peram Villu: 8°18'N, 81°14'E; Trincomalee District; 16 ha; dries out completely during the dry
season. Protected in the Somawathiya National Park.
Sangankuli Vette: 8°16'N, 81°21'E; Trincomalee District; 128 ha; dries out completely during
the dry season.
Tikkana Villu: 8°15'N, 81°21'E; Batticaloa District; permanent with wide fluctuations in water
level.
Kariaveli Villu and Periya Kariaveli Villu: 8°14'-8°15'N, 81°21'-81°23'E; Batticaloa District; 96
ha; flooded for only short periods of the year.
Mawila Villu: 8°12'N, 81°16'E; Polonnaruwa District; 64 ha; permanent with small fluctuations
in water level. Protected in the Tirikonamadu Nature Reserve.
Kalla Kombu Villu: 8°14'N, 81°22'E; Batticaloa District; 30 ha; seasonal.
Many of the villus are at least partly surrounded by freshwater swamp forest, which occurs on
seasonally flooded soil, normally in a zone between the levees of the river and the villu marshes.
These freshwater swamps may extend up to three km or more from the river system.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: The vegetation of the villus shows definite patterns of zonation related to
the duration and depth of flooding. In the centre or ponding area of the villu where the water is
deep, floating leaved aquatic forms such as Nymphaea siellata, Nelumbo nucifera, Nymphoides
spp, Aponogeton natans and Aponogeton crispum occur, often forming dense associations with
submerged aquatics such as Ceratophyllum demersum and Hydrilla verticillata. Some buoyant
grasses such as Hygrorhiza aristata extend over the water to form dense mats. Floating aquatics
such as Pistia stratiotes, Neptunia oleracea and Lemna spp also occur. Further from the centre,
where the duration and depth of flooding decrease, various other aquatic species appear. These
include Alternanthera sessilis, Polygonum spp, Jussiaea repens, Juncus effusus, Ipomoea
aquatica and Monochoria hastata. The most abundant grasses are Panicum repens, Digitaria
longiflora, Brachiaria mutica, Sacciolepsis interrupta, Echinocloa colonum, Paspalum
vaginatum and Paspalidium spp. On the wide margins where wet conditions are brief and depths
of flooding slight, there are creeping grasses such as Cyonodon dactylon and various essentially
terrestrial plants which are capable of surviving the brief inundations. Some trees occur around
the margins of the villus. Among these are Terrninalia arfuna, Madhuca longifolia, Barringtonia
asiatica and Mitragyna parviflora. In the deltaic plain villus, where the depths of inundation are
not so great, trees are more widespread and include Hibiscus tiliaceus and Erythrina variegata in
addition to the above.

The common tree species in the freshwater swamp forests are Terminalia arfuna, Mitragyna
parviflora, Hydrocarpus venenata, Madhuca longifolia and Barringtonia asiatica. These swamp
forests also have a high diversity of understorey species including rattan Calamus rotang. In
mature forests, the trees may reach up to 25m in height.
On the banks of the rivers, a belt of Hanguana malayana, Phragmites karka and Brianthus
arudinaceus often occurs between the flowing water and the neighbouring marshes and shallow
pools. Riparian vegetation occurs on the banks of the rivers in locations where it has not been
cleared for tobacco cultivation. The typical riparian species are Terminalia arjuna, Mitragyna
parviflora, Polyalthia longifolia, Diospyros malabarica amd Madhuca longifolia.
The mangroves of the Mahaweli system are less diverse than those in other parts of Sri Lanka.
The major species are Rhizophora mucronata, Avicennia marina, Acanthus ilicifolius,
Lumnitzera racemosa, Aegiceras corniculatum and Scyphiphora hydrophyllacea. Sonneratia
apetala exists in small numbers near the mouth of the main Mahaweli River. Mangrove
associates such as Acrostichum aureum and Hibiscus tiliaceus occur along the inner margins of
the mangrove swamps in the transition zone to riverine forest. Halophytes such as
Acthrocnemum indicum and Suadea monoica occur on the fringes of infrequently flooded hyper
saline flats, along with Acanthus ilicifolius.
The dominant vegetation of dry ground throughout the Mahaweli Ganga flood plain is tropical
dry mixed evergreen forest (monsoon forest), but large areas of this have been cleared for pasture
(mainly Damana grasslands) and agricultural land.
Land tenure: The wetland areas, including all of the villus, are state owned; surrounding areas
are mainly state owned with some private holdings around villages.
Conservation measures taken: The entire alluvial valley (or upper flood plain) of the Mahaweli
Ganga System has been designated as the Flood Plains National Park (17,350 ha), and the upper
deltaic plain as the Somawathiya National Park (37,000 ha). These two National Parks, along
with the Wasgamuwa National Park (33,765 ha) to the southwest and the recently established
Tirikonamadu Nature Reserve (25,032 ha) to the northeast, form a contiguous system of
protected areas. Twenty-six of the principal villus are wholely included within these protected
areas, and a further three are partially included. In most cases, no new development activities are
permitted at these villus. The Somawathiya area was first protected as a Sanctuary of 22,274 ha,
created in August 1966. The Sanctuary was increased in size to 37,000 ha and designated as a
National Park under the Fauna and Flora Protection Ordinances in December 1986. The Flood
Plains National Park and Wasgamuwa National Park were established under the Fauna and Flora
Protection Ordinances in August 1984. In addition, some 40,000 ha of upland dry forests and
riverine forests around three reservoirs in the upper basin of the Mahaweli Ganga have recently
been protected in the Victoria, Randenigala and Rantambe Sanctuary, established in January
1988. However, the lower deltaic plain and extensive mangrove swamps at the river mouth have
no legal protection.
Conservation measures proposed: Management plans are currently being prepared for the
protected areas. An Environmental Plan of Action has been prepared to guide a number of
activities aimed at taking advantage of the positive impacts of development in the Mahaweli
basili and mitigating adverse impacts.
Land use: Livestock grazing is the principal land use activity throughout the flood plain, and
occurs at all the villus except Sittaru Vette. Many of the villus are used for fishing, notably
Handapan, Bendiya, Gengala, Velankadu, Karapola, Hewanpitiya, Mutugalla, Katuwanwila,
Kanavadi, Eruvival Kottaly, Angodai and Vanana. Other widespread activities include the
cutting of reeds and cane, the cultivation of tobacco on levee ridges, and brick-making. There is
some cultivation of rice and other crops around a few of the villus, and some forest exploitation,
e.g. around Pawana Vette.

Possible changes in land use: The on-going Mahaweli Ganga Project is a multipurpose river
basin, development programme which aims to bring over 100,000 ha of dry zone land under
permanent irrigation. The programme includes several dam projects in various stages of
completion in the upper river catchments. These dam projects are likely to bring about major
hydrological and ecological changes in the floodplain habitats.
Disturbances and threats: The Mahaweli Ganga Project (Accelerated Mahaweli Development
Programme) poses a major long-term threat to the natural wetlands of the flood plain system.
Dam construction and diversion of water in the upper reaches of the rivers will result in lowered
downstream releases in the rivers. Lower river flow and the reduction in frequency and
magnitude of flooding could result in a substantial decrease in area of the flood plain villu
swamps. Lowered river flow could also lead to increased salinity intrusion at the river mouth.
Return flows, rich in pesticides and agro-chemicals from adjacent areas being developed for
agriculture under the Mahaweli Development Programme, could lead to eutrophication of the
villus.
Other major disturbances in the flood plain include cattle grazing in the grasslands, brick-making
and cultivation of tobacco on the levee ridges, extraction of sand from the rivers, and road
construction. Over-grazing has led to the degradation of some of the villu grasslands and the
proliferation of undesirable weed species. The natural vegetation at Uradi Villu and
Tirikonamadu Villu has been replaced with "improved" grassland for livestock farming. A new
road is being constructed across one edge of Gengala Villu in Flood Plains National Park. The
mangrove swamps are being destroyed to meet demands for firewood, charcoal and timber for
construction.
Economic and social values: The flood plain is of considerable value for fisheries production,
livestock grazing and flood control. The villu marshes, in particular, are important for livestock
and dairy production. The mangrove swamps and estuaries support important fishery resources
in the Koddiyar Bay and nearby coastal waters.
Fauna: The wetlands of the Mahaweli Ganga flood plain system are extremely important for a
wide variety of resident and migratory water birds. A large proportion of Sri Lanka's 250
resident bird species are known from the Mahaweli flood plains, and a further 75 migratory
species have been recorded as winter visitors. The floodplain marshes support large resident
populations of Phalacrocorax carbo. P. fuscicollis, P. niger, Anhinga melanogaster, Buhulcus
ibis. Ardeola grayii. Egretta garzetta, E. intermedia, E. alba, Ardea purpurea, A. cinerea,
Mveteria leucocephala, Anastomus oscitans, Ciconia episcopus, Leptoptilos javanicus.
Threskiornis melanocephalus, Dendrocygna javanica, Porphyrio porphyrio, Ilydrophasianus
chirurgus, Rostratula benghalensis, Hirnantopus hirnantopus and Vanellus indicus. Common
migrants include Anas querquedula, Pluvialis dominica, Charadrius dubius, Limosa lirnosa,
Tringa stagnatilis, T. glareola, Gallinago stenura and Chlidonias hybrida. Birds of prey
associated with the wetlands include Pandion haliaetus, Haliastur indus, Ichthyophaga
ichthyaetus and Spilornis cheela.
The upper alluvial valley is particularly important for large mammals, especially the Asian
Elephant Elephas maximus, as it serves as a migratory corridor between the wet season and dry
season feeding grounds of the herds, which occur in this region. The riverine marshes, villus and
associated swamp forests are said to support the greatest density of large mammals in Sri Lanka.
At least 600 and perhaps as many as 1,000 elephants occur in the Mahaweli flood plains, along
with several other endangered species of mammals such as the Leopard Panthera pardu, the
endemic Purple-faced Langur Presbytis senex, the endemic Toque
Macaque Macaca sinica, and the Sloth Bear Melursus ursinus. Some of the commoner mammals
include Fishing Cat, Rusty-spotted Cat, Jackal, Sambar, Spotted Deer, Wild Boar, Water
Buffalo, Porcupine and Black-naped Hare (Felis viverrina, F. rubiginosus, Canis aureus, Cervus
unicolor, Axis axis, Sus scrofa, Bubalus bubalis, Hystrix indica and Lepus nigricollis).

The marshes support large populations of reptiles including Python molurus, water snakes,
Marsh Crocodile, Estuarine Crocodile (in Wasgomuwa National Park) (Natrix spp, Crocodylus
palustris, C. porosus), Varanus bengalensis and the endemic species Calotes zeylonensis and
Otocryptis weigamanni. Amphibians include the endemic palm-frond frog Hylerana gracilis.
Common fish species in the villus include Anabas testudineus, Ophiocephalus siriatus, 0.
parulius, Labeo fisheri, Etroplus suratensis, Ompok bimaculatus and the introduced Tilapia
mossambica. Species such as Labeo dussumieri are totally dependent on the flood plain marshes
for completion of their life cycle.
Special floral values: A rare herb Pentapetes phoenicea occurs in a few very restricted locations
in the freshwater swamp forest.
Research and facilities: Very little serious research has been conducted in the flood plain
system. Some preliminary investigations have been carried out on the physical parameters,
vegetation, fisheries and avifauna in the villu swamps. However, the recent inclusion of the
alluvial valley and upper deltaic plain within the reserve network should enhance possibilities
and facilities for future research.
An environmental assessment of the Mahaweli Development Programme was carried out in the
late 1970s (Tippets et al., 1980), and more recently, the Centre for Environmental Studies (State
University of Leiden) has made an evaluation of the environmental problems and the role of
settler-households in conservation in the region (Drijver et al., undated).
References: Abeywickrema (1966); de Alwis & Eriyagama (1969); Anon (1980); Drijver et al
(undated); Hettiarachchi (1983); Hoffmann (1982); IUCN (in prep); Jansen (1981 & 1985);
Tippets et al. (1980).
Criteria for inclusion: 123.
Source: Malcolm A.B. Jansen.
Wetland name: Minneriya Tank
Country: Sri Lanka
Coordinates: 7°59'-8°04'N, 80°52'-80°54'E;
Location:20 km northwest of Polonnaruwa, Polonnaruwa District, North-Central Province.
Area: 2,550 ha.
Altitude: c.100m.
Biogeographical Province: 4.13.4.
Wetland type: 17.
Description of site: An ancient irrigation tank, built in the third century, with a catchment area
of 24,000 ha. The main source of water is from a diversion of the Amban Ganga, along the
Elahara Channel. The maximum depth is 10.7m; the water is fresh with a pH of 7.5.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone. The average
annual rainfall is about 1,146 mm and the mean annual temperature 27.5 °C.
Principal vegetation: The phytoplankton is dominated by Microcystis and Melosira. No
information is available on the aquatic macrophytes. The tank is in a region of dry mixed
evergreen forest.
Land tenure: The tank is state owned; surrounding areas are partly state owned and partly
privately owned.
Conservation measures taken: The water body and surrounding forests in the catchment area
are protected in the Minneriya-Giritale Sanctuary (6,699 ha), established in July 1938. The
Sanctuary has since been designated as a Biosphere Reserve.
Conservation measures proposed: There are plans to establish a much larger Nature Reserve
(the Giritale-Minneriya Nature Reserve), which will extend southwards almost to Elahera and
will include the nearby Giritale Tank (308 ha).

Land use: Fishing, water supply for irrigation and domestic use, and brick-making at low water
levels during the dry season. The tank is situated in a fairly densely inhabited area.
Disturbances and threats: Dumping of paddy husks.
Economic and social values: Fisheries production and water supply. The annual production of
fish is estimated at 873 metric tonnes.
Fauna: Economically important fishes include Labeo dussumieri, Puntius sarana, P. dorsalis, P.
chola, Cyprinus carpio, Wallago attu, Ompok bimaculatus, Heteropneustes fossilis, Macrones
vittatus, Tilapia mossambica, Etroplus suratensis, Osphronemus goramy, Ophiocephalus
striatus, Glossogobius giuris and Mastacembelus armatus. The most abundant species in the fish
catches are Puntius spp and Tilapia.
The tank is known to support small numbers of a wide variety of waterfowl including pelicans,
cormorants and storks, but no details are available.
Special floral values: No information.
Research and facilities: The MEP Systems Centre, together with research, educational and
meeting facilities, is being built on the shores of the tank.
References: Fernando & Indrasena (1969); Indrasena (1965); Mendis (1965). Criteria for
inclusion: lb.
Source: Leonard Pinto.
Wetland name: Upaar (Panichchankeni) Lagoon and Uppu Alan
Country: Sri Lanka
Coordinates: 8°03'-8°12'N, 8l°20'-81°27'E;
Location: 45 km SSE of Trincomalee and 50 km northwest of Batticaloa, Batticaloa District,
Eastern Province.
Area: 2,590 ha.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 02, 07 & 08.
Description of site: Upaar Lagoon is a large estuarine lagoon with a depth of 1-2m. It is fed by
numerous small streams and, at certain times of the year, opens to the sea through a narrow
channel at its southern end. The much smaller lagoon of Uppu Alan is situated to the south; this
is fed by two small streams and is connected with the south end of Upaar Lagoon by a short
channel. Both lagoons are seasonally tidal, the maximum tidal range being about 40 cm.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: There are extensive mangrove swamps around the edges of the lagoons
and some sea grass beds. The wetlands are in a region of dry evergreen mixed forest and scrub.
Land tenure: The lagoons and surrounding areas are state owned.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Subsistence fishing; some rice cultivation in the east.
Disturbances and threats: Siltation.
Economic and social values: Fisheries production.
Fauna: The lagoon, especially the southern part, is known to be important for large water birds
and migratory shorebirds, but no details are available.
Special floral values: No information.
References: Hoffmann (1982); Pillai (1960); Salm (1975).
Criteria for inclusion: 1b, 3b.
Source: J.I. Samarakoon and T.W. Hoffmann.

Wetland name: Vandeloos Bay, Elephant Point and Thenadi Bay
Country: Sri Lanka
Coordinates: 7°49'-8°00'N, 8l30'-81°34'E;
Location: on the east coast 20-40 km northwest of Batticaloa, Batticaloa District, Eastern
Province.
Area: Unknown.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 01, 02, 03, 04, 05, 06, 07 & 08.
Description of site: Two sea bays separated by the promontory of Elephant Point. Vandeloos
Bay in the south contains the estuarine system of the Valaichchenai and Maduru Oya rivers. The
two rivers unite in a broad estuarine lagoon (Valaichchenai Lagoon) which opens into the bay
during the wet season and is then tidal. There are several large muddy islands in the lagoon, and
extensive fringing mangrove swamps and brackish marshes. The maximum depth is about two
metres, and the tidal range 40-60 cm. Elephant Point, at the north end of Vandeloos Bay, is
fringed with mudflats, salt marshes and mangroves, and has extensive offshore coral reefs. The
promontory contains one fairly large tidal lagoon with extensive mangrove swamps which were,
however, mostly destroyed during a cyclone in November 1978. Thenadi Bay extends west from
this point; the shores of the bay are sandy, and there are some coral reefs offshore. A small coral
debris island in the bay supports a large breeding colony of sea-birds.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Mangrove swamps in Valaichchenai Lagoon and at Elephant Point,
coconut plantations around Vandeloos Bay, and settlements and small fields in adjacent areas.
Land tenure: Valaichchenai Lagoon and Elephant Point are state owned; the shores of
Vandeloos Bay and other adjacent areas are almost entirely privately owned.
Conservation measures taken: None.
Conservation measures proposed: The Ceylon Bird Club has, on several occasions,
recommended that Elephant Point, the adjoining part of Vandeloos Bay and the whole of
Thenadi Bay be declared a sanctuary or nature reserve.
Land use: Fishing for finfish and prawns. The latter are caught with hand-operated purse seines
during the northeast monsoon. Elephant Point is uninhabited.
Disturbances and threats: Until recently, the most serious threat to the area was the large-scale
removal of corals and coral rocks for lime kilns, and the cutting of mangroves to fuel these kilns.
These practices were prohibited by the authorities some years ago, but it is understood that there
has been a resumption of coral mining within the last three years. Fishing with dynamite is a
common occurrence, and causes severe damage to the coral reefs. The principal threats at
Valaichchenai Lagoon are heavy siltation and pollution with industrial effluents from a nearby
state-owned paper mill. The pollution has caused frequent fish kills and has completely
destroyed the fishery in the lagoon.
Economic and social values: There is a fairly important seasonal prawn fishery in Vandeloos
Bay and off Elephant Point, and the lagoon supports a small subsistence fishery.
Fauna: The mudflats and mangroves around Elephant Point are of great importance for
migratory shorebirds, at least 17 species having been observed at one time. The point and
adjacent Thenadi Bay are important feeding areas for six or seven species of terns, while the
small coral island in Thenadi Bay supports a large breeding colony of Sterna hirundo, S.
dougallii, S. bergii and S. (albifrons) saundersi (Hoffmann, 1982). Valaichchenai Lagoon is
thought to be of importance for a variety of waterfowl, but no details are available.
Special floral values: No information.
References: Hoffmann (1982); Karpowicz (1985).

Criteria for inclusion: lb. 2c, 3b.
Source: J.I. Samarakoon and T.W. Hoffmann.
Wetland name: Batticaloa Lagoon
Country: Sri Lanka
Coordinates: 7°22'-7°46'N, 81°35'-81°48'E;
Location: on the east coast at Batticaloa, Batticaloa District, Eastern Province.
Area: 14,118 ha.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 02, 06, 07, 08 & 10.
Description of site: A very large and relatively deep estuarine lagoon which opens into the sea
through two narrow channels (at 7°28'N and 7°46'N) during the wet season and is then tidal.
Sand bars are built up by wave action during the dry season, blocking these connections with the
sea. The lagoon receives fresh water from numerous small rivers and streams during the wet
season. Several large islands are under cultivation for rice. The lagoon is almost entirely
surrounded by a fringe of mangroves, and there are extensive sea grass beds. The maximum
depth is about 4m; the water is brackish, with the salinity increasing to 30 p.p.t. at certain times
of the year.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Mangrove swamps and seagrass beds. Some patches of mangrove remain
in good condition. Surrounding areas are mostly under cultivation for rice, coconuts and other
crops.
Land tenure: The lagoon is state owned; surrounding areas are privately owned.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Prawn fishing, aquaculture and the discharge of urban waste; agriculture (mainly rice)
and housing in surrounding areas. A small shrimp farm (0.7 ha) on the edge of the lagoon came
into operation in 1977. A further 7.2 ha of ponds have been constructed since then, and the
owner has leased 40 ha of the lagoon from the Government for future expansion of his
operations.
Disturbances and threats: The lagoon is under considerable threat from the dumping of urban
refuse, siltation, dyke construction for aquaculture, and oil pollution from motor boats. There has
been large-scale extraction of mangroves for use in lime kilns and for beams and poles.
Economic and social values: The lagoon supports a major prawn fishery which provides the
livelihood for a large number of people.
Fauna: The lagoon is known to be important for large wading birds and migratory shorebirds,
but no details are available.
Special floral values: No information.
Research and facilities: The University of the East at Chenkaladi, near the north end of the
lagoon, has conducted some research at the lagoon. Research facilities are avilable at the
Fisheries Corporation.
References: Hoffmann (1982); Pillai (1960); de Silva (1984).
Criteria for inclusion: 1b, 3b.
Source: J.I. Samarakoon.
Wetland name: Wetlands in Maduru Oya National Park
Country: Sri Lanka

Coordinates: 7°23'-7°35'N, 81°05'-81°20'E;
Location: between the Polonnaruwa to Batticaloa road and the Mahiyangana to Padiyatalawa
road, Amparai, Badulla and Polonnaruwa Districts, Eastern and Ova Provinces.
Area: c.l0,000 ha of wetlands.
Altitude: 30-150m.
Biogeographical Province: 4.13.4.
Wetland type: 11, 12 & 17.
Description of site: The Maduru Oya National Park lies in a region of undulating peneplain
broken by a number of prominent rock outcrops and ridges rising to heights of up to 685m.
Wetland habitats include the Maduru Oya (6,100 ha), Ulhitiya (2,270 ha), Ratkinda, NDK,
Henanegala and Kadupaharaella reservoirs, and tributaries of the Mahaweli and Maduru Oya
rivers.
Climatic conditions: Tropical monsoonal climate influenced by two monsoons; the wet
northeast monsoon from October to February, and the dry monsoon from March to May. The
average annual rainfall is 1,650 mm, and the mean annual temperature about 27°C. Annual
evapotranspiration rates normally exceed precipitation levels.
Principal vegetation: No information is available on the aquatic vegetation. The climax
community of the area is tropical dry mixed evergreen forest characterized by Drypetes seperia,
Chioroxylon sweitenia, Manilkara hexandra, Pterospermum canescens, Feronia limonia, Cassia
fistula and Dimophocalyx glabellus. However, a major part of the forest within the park has been
heavily exploited in the past for shifting cultivation, and much of the park now consists of
secondary growth and open grassland.
Land tenure: State owned.
Conservation measures taken: Protected within the Maduru Oya National Park (51,468 ha),
established in November 1983 under the Fauna and Flora Protection Ordinances. The park is
designed to protect the immediate catchments of five reservoirs developed under the Accelerated
Mahaweli Programme. A draft management plan has been prepared.
Conservation measures proposed: There are plans to link the park with the Gal Oya National
Park in the south, through the proposed Nilgala Jungle Corridor (10,260 ha).
Land use: Commercial fishing is permitted in the reservoirs under licence.
Disturbances and threats: Maduru Oya reservoir has become overgrown with the floating weed
Salvinia molesta, and measures for its physical eradication are now envisaged. Poaching and
illicit timber-felling remain serious problems in the National Park.
Economic and social values: The National Park contains a number of ancient Buddhist shrines,
temples, dagobas, statues and hermitages from different eras in Sri Lankan history. Of particular
interest is an ancient sluice on the old breached earthen bund of the Maduru Oya. The upper
sluice was built in two stages, the first of which dates back to before the sixth century BC. The
lower sluice is believed to be even older.
Fauna: The dominant fishes in the reservoirs include Barbus spp, Osphronemus goraniy
(possibly introduced), Channa spp, catfish (Siluriformes) and Tilapia mossambica. Reptiles
include Varanus bengalensis, V. salvator, Python molurus, Bungarus spp, Naja naja and the
Marsh Crocodile Crocodylus palustris.
The main reservoirs are relatively new and of little importance for water birds. However,
Kadupaharaella Reservoir now has a lowered spill and may in due course become important for
breeding water birds such as Pelecanus philippensis, Mycteria leucocephala and Leptoptilos
javanicus. The White-bellied Sea-Eagle Haliaeetus leucogaster is present.
The National Park supports a rich mammalian fauna including Elephas maximus, Melursus
ursinus, Loris tardigradus, Macaca sinica, Presbytis entellus, Canis aureus, Panthera pardus,
Felis viverrina, Sus scrofa, Muntiacus muntjak, Axis axis, Cervus unicolor and Bubalus bubalis.

Special floral values: A rare and endemic tree Vatica obscura, the only species of the
Dipterocarpaceae to occur in the dry zone, is found in restricted locations on the banks of the
Maduru Oya and Gallodai Aru rivers.
Research and facilities: The Open University of Colombo and the Eastern University,
Batticaloa, are conducting studies on the fauna and flora of the National Park. Accommodation
and research facilities are available at Kandeganwila.
References: IUCN (in prep).
Criteria for inclusion: 1b, 2a, 2b.
Source: T.W. Hoffmann and references.
Wetland name: Senanayake Samudra
Country: Sri Lanka
Coordinates: 7°08'-7°15'N, 81°26'-81°32'E;
Location: in Gal Oya National Park, southwest of the town of Inginiyagala, Amparai District,
Eastern Province.
Area: 7,770 ha.
Altitude: c.80m.
Biogeographical Province: 4.13.4.
Wetland type: 17.
Description of site: A large water storage reservoir created by the damming of the Gal Oya at
Inginiyagala in 1948. The reservoir was constructed as part of a development scheme to open up
some 162,000 ha of forest for agricultural and industrial purposes. The reservoir is fairly deep,
with a maximum depth of 33.5m, and has a catchment area of about 100,000 ha. The water is
fresh, with a pH of 6.8. The water level is subject to wide seasonal fluctuations; at low water
levels, the exposed shoreline supports a luxuriant growth of grasses.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 2,267 mm
and a mean annual temperature of 27.7°C.
Principal vegetation: The lake supports relatively few aquatic macrophytes. Coelosphaerium,
Microcystis and Melosira are abundant in the phytoplankton. Plant communities in surrounding
areas include dry evergreen mixed forest and savanna type grassland. The grassland, which is
dominated by Cymbopogon confertiflorus and Themeda sp, is entirely artificial; it developed
with logging in the bed of the reservoir and is maintained by periodic inundation of the land.
Annuals such as Eragrostis sp and Eleusine sp tend to be common on low-lying areas which are
flooded for long periods annually. In higher areas, which may not be submerged every year,
perennials such as Cynodon dactylon and Brachiaria sp are more common.
Land tenure: The lake and surrounding areas are state owned.
Conservation measures taken: The lake has been declared a sanctuary. The surrounding forests
in the catchment area are protected in the Gal Oya National Park (25,900 ha), established in
February 1954.
Conservation measures proposed: None
Land use: Water supply for irrigation and domestic use; also fishing. The National Park is
uninhabited, but the valley area surrounding the park has been developed intensively for
agricultural purposes under the Gal Oya Development Scheme begun in 1949.
Disturbances and threats: Inadequate protection of the catchment area has led to massive
erosion and siltation of the reservoir. Land is being cultivated and itinerant fishermen have
illegally settled within the park. Other disturbances include poaching, collection of food,
medicinal products and fuelwood from the forests, and frequent fires in the savanna (often
started by fishermen).

Economic and social values: The lake supports an important fishery and is a valuable source of
water for irrigation. Fish production is estimated at 873 metric tonnes per year.
Fauna: The reservoir is important for a wide variety of water birds including large numbers of
Pelecanus philippensis, Phalacrocorax carbo, P. fuscicollis, P. niger, many herons and egrets,
storks (notably Anastomus oscitans), Threskiornis melanocephalus, Platalea leucorodia,
migratory ducks and shorebirds. Birds of prey include Haliastur indus, Ichthyophaga ichthyaetus
and Haliaeetus leucogaster.
Thirty-two species of mammals have been recorded in the National Park. Of special interest are
the Asian Elephants Elephas maximus, which come to graze on the grass along the edge of the
reservoir. The size of the elephant population is estimated at 260-300 animals. Other noteworthy
mammals include Panthera pardus, Melursus ursinus, Presbytis entellus, Macaca sinica, Sus
scrofa, three species of deer and Bubalus bubalis.
Among the reptiles present in the park, the Marsh Crocodile Crocodylus palustris, monitor lizard
Varanus bengalensis and freshwater turtles Melanochelys srijuga, Lissemys punctata, are
common. Amphibians include Bufo melanostictis, Rana tigrina, R. limnocharis, R. gracilis and
Rhacophorus cruciger.
Commercially important fishes include Labeo dussumieri, Puntius sarana, Puntitius dorsalis,
Wallago attu, Ompok bimaculatus, Heteropneustes fossilis, Tilapia mossambica, Trichogaster
pectoralis, Etroplus suratensis and Ophicephalus striatus.
Special floral values: No information.
Research and facilities: The National Park is mostly inaccessible except by boat. The
Department of Wildlife Conservation maintains a bungalow for the public at Ekgal Aru, some
distance away from the National Park. There is also a tourist hotel at Inginiyagala. A
considerable amount of research has been carried out on the elephant population in the park.
References: Fernando & Indrasena (1969); Hoffmann (1982); IUCN (in prep).
Criteria for inclusion: 2a, 2b, 3b.
Source: Leonard Pinto.
Wetland name: Arugam Kalapuwa
Country: Sri Lanka
Coordinates: 6°51'N, 81°49'E;
Location: on the east coast, 3 km south of Pottuvil, Amparai District, Eastern Province.
Area: 248 ha.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 07 & 08.
Description of site: A shallow, brackish lagoon with some fringing mangroves and an extensive
marshy area to the north. The lagoon is connected to the sea by a narrow channel passing under a
causeway along the eastern side. It is fed by several small streams and local rainfall, and is
seasonally tidal. The depth of water exceeds 3m in some places; the salinity varies seasonally to
a maximum of over 30 p.p.t.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Some mangrove forest. The lagoon is surrounded by open forest, scrub,
rice paddies and other cultivated land.
Land tenure: The lagoon is state owned; surrounding areas are partly state owned and partly
private.
Conservation measures taken: None.
Conservation measures proposed: None

Land use: Fishing, mainly for prawns; livestock grazing and cultivation of rice and other crops
in adjacent areas.
Disturbances and threats: Siltation.
Economic and social values: The lagoon supports a small subsistence fishery.
Fauna: The lagoon is known to be very important for large water birds and migratory ducks,
shorebirds, gulls and terns, but no details are available.
Special floral values: No information.
References: Hoffmann (1982).
Criteria for inclusion: lb. 3b.
Source: J.I. Samarakoon.
Wetland name: Lahugala and Kitulana Tanks
Country: Sri Lanka
Coordinates: 6°49'N, 8l°47'E;
Location: near Lahugala, 12 km southwest of Pottuvil, Amparai District, Eastern Province.
Area: c.400 ha.
Altitude: Near sea level.
Biogeographical Province: 4.13.4.
Wetland type: 17.
Description of site: Three small water storage reservoirs, Lahugala (243 ha), Kitulana and
Sengamuwa, in the basin of the Heda Oya about seven km inland from the coast.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,650 mm.
Principal vegetation: The dominant emergent vegetation in the tanks is the reedy grass
Oplismenus compositus. The tanks are surrounded by dry mixed evergreen forest with species
such as Hemicyclia sepieria and the palm Manilkara hexandra.
Land tenure: The tanks and surrounding areas are state owned.
Conservation measures taken: The tanks are protected in the Lahugala-Kitulana National Park
(1,554 ha), created in October 1980. The area was initially protected as a sanctuary in July 1966.
Conservation measures proposed: The park lies within the proposed elephant corridor
connecting Ruhuna and Yala National Parks.
Land use: The Pottuvil to Moneragala trunk road runs through the southeastern sector of the
park. The park is uninhabited, but there is a small settlement on the boundary.
Disturbances and threats: A proposed development project in the lower Uva basin will result in
an expansion of cultivated land which will further isolate the park and its elephant population.
Economic and social values: The historic site of Magulmahavihara lies close to the National
Park.
Fauna: Known to be of importance for large water birds, ducks (notably Dendrocygna javanica)
and migratory shorebirds, but few details are available. Large water birds known to occur include
Pelecanus philippensis, Ardea purpurea, Mycteria leucocephala and Leptoptilos javanicus.
Other wetland species include the eagles Haliaeetus leucogaster and Ichthyophaga ichthyaetus
and the kingfishers Alcedo atthis, Pelargopsis capensis and Halcyon smyrnensis. The
surrounding high forest harbours at least two of Sri Lanka's endemic birds: Ceylon Spurfowl
Galloperdix bicalcarata and Red-faced Malkoha Phaenicophaeus pyrrohocephalus.
Herds of up to 150 Asian Elephants Elephas maximus congregate at Lahugala Tank during
periods of drought. Other mammals include Presbytis entellus, Melursus ursinus, Pant hera
pardus, Sus scrofa, Muntiacus muntjak and Axis axis.
Special floral values: No information.
Research and facilities: Some research was carried out on elephant ecology in 1967-69.
References: Hoffmann (1982); IUCN (in prep); Katugaha (1982).

Criteria for inclusion: lb, 2a, 3b.
Source: See references.
Wetland name: Wetlands in Yala East National Park
Country: Sri Lanka
Coordinates: 6°32'-6°36'N, 8l°43'-8l°45'E;
Location: in Yala East National Park, 40 km SSW of Pottuvil, Amparai District, Eastern
Province.
Area: 626 ha.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 05, 07 & 08.
Description of site: A chain of shallow, brackish to saline coastal lagoons including Bagura
Kalapuwa (154 ha), Andarakala, Itikala and Yakkala Kalapuwas (272 ha) and Kumana Villu
(200 ha), as well as the extensive sandy beaches along the adjacent coastline, in Yala East
National Park. The lagoons are fed by many small streams, seepage and local rainfall; Bagura
Kalapuwa is seasonally tidal and Kumana Villu is occasionally inundated by sea water. The
lagoons are generally less than 2m deep, and are subject to extensive drying out during the dry
season. Kumana Villu is famous for its extensive mangrove swamps; it is fed by the perennial
Kumbukkan Oya and is surrounded by scrub jungle.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone. The mean
temperature is 27 -30 ° C.
Principal vegetation: The vegetation at Kumana Villu includes the mangroves Rhizophora,
Lurnnitzera and Sonneratia, along with Mitragyna parvifolia, Acrostichum sp and marsh grasses.
Stands of Sonneratia caeseolaris include trees exceeding seven metres in height. The dense
forest and semi-arid thorn scrub in surrounding areas include species such as Manilkara
hexandra, Hemicyclea sepieria, Bauhinia racemosa, Cassia fistula, Chloroxylon sweitenia and
Salvadora persica.
Land tenure: The wetlands and surrounding areas are state owned.
Conservation measures taken: Kumana Villu was first protected as a Bird Sanctuary in 1938.
The Bird Sanctuary and the other wetlands in the area are now included in the Yala East National
Park (18,148 ha), established in December 1969. The National Park is contiguous with Ruhuna
(Yala) National Park (126,781 ha) along the Kumbukkan Oya to the south.
Conservation measures proposed: None
Land use: None at the wetlands. There is one small village of 14-15 families within the National
Park.
Disturbances and threats: Siltation is reported to be a problem at all the lagoons, and poaching
is a problem throughout the park. The small village of Kumana, established less than 100 years
ago, has been an irritant in respect of the National Park, and numerous attempts have been made
to re-settle the families in a better area. The village is totally inconsistent with the laws
governing a national park, and constitutes a serious threat to the park's integrity.
Economic and social values: No information.
Fauna: The lagoons are of great importance for a wide variety of waterfowl. The Kumana Villu
Bird Sanctuary is one of the most important breeding areas for waterbirds in the southeast of the
country, and is also one of the most important sites for migratory waterfowl in the south (Powell,
1984b). Common water birds include Tachybaptus ruficollis, Pelecanus philippensis,
Phalacrocorax niger, Anhinga melanogaster, Nycticorax nycticorax, Ardeola grayii, Egretta
spp, Ardea purpurea, A. cinerea, Mycteria leucocephala, Anastomus oscitans, Thresk iornis
melanocephalus, Platalea leucorodia, Dendrocygna javanica, Gallicrex cinerea, Gallinula

chloropus, Porphyrio porphyrio, Hydrophasianus chirurgus and Himantopus himaniopus.
Phoenicopterus ruber has often been recorded at Andarakala, Itikala and Yakkala Kalapuwas,
and large numbers of Anas querquedula were present at Kumana Villu in January 1984
(Hoffmann, 1985). The Black-necked Stork Ephippiorhynchus asiaticus, one of Sri Lanka's
rarest birds, is still present in the area.
Asian Elephants Elephas maximus often occur in the marshes at Kurnana Villu. Other mammals
in the National Park include Leopard Panthera pardus, Sloth Bear Melursus ursinus, Water
Buffalo Bubalus bubalis and the scarce and local Stripe-necked Mongoose.
Special floral values: The mangrove swamp at Kumana Villu is of considerable botanical
interest.
Research and facilities: Research has been limited to a few avifaunal studies. Various visitor
facilities are available in the National Park.
References: Hoffmann (1982 & 1985); IUCN (in prep); Powell (l984b).
Criteria for inclusion: 1b, 2a, 3b.
Source: J.I. Samarakoon and T.W. Hoffmann.
Wetland name: Wetlands in Ruhuna (Yala) National Park
Country: Sri Lanka
Coordinates: 6°16'-625'N, 81°22'-81°32'E;
Location: on the southeast coast, east of Tissamaharama, Hambantota District, Southern
Province.
Area: Area of wetlands unknown; National Park 126,781 ha.
Altitude: 0- 160m.
Biogeographical Province: 4.13.4.
Wetland type: 05, 07, 08, 11, 14, 15 & 17.
Description of site: A complex of brackish coastal lagoons, seasonal freshwater ponds, large
and small abandoned tanks, waterholes, rivers and seasonal streams along with 64 km of
coastline in Ruhuna National Park. Some of the lagoons are the estuarine lagoons of minor
rivers, and there are two major estuaries in the park: those of the Kumbukkan Oya and Menik
Ganga. Both of these are seasonally blocked by sand bars during the dry season. The National
Park is bounded to the north and west by cultivated land, and to the southeast by the Indian
Ocean. The land is essentially flat and low-lying with occasional steep rocky outcrops or
inselbergs. The general northwest-southeast trend in the drainage of the area reflects the shallow
slope of the plain to the southeast (70m inland dropping to less than 3m near the coast).
The numerous waterholes, tanks, lagoons and rivers in the park provide a variety of fresh,
brackish and saline water habitats. The freshwater bodies in particular form a vital water supply
for the large mammals in the park, assuming particular importance during the dry season. Most
of the water bodies are less than 5 ha in extent and are very shallow, with few exceeding 30 cm
in depth. Only very small areas of the larger lagoons and estuaries, usually at the seaward
margin, have depths in excess of one meter, and in most cases, large areas on the landward side
of the lagoons dry out during the dry season. Similarly, only the very large tanks such as
Heenwewa and Katagamuwa exceed one meter in depth, and most of the smaller tanks dry out
completely in dry years. The water is alkaline in most of the water bodies, but a pronounced
diurnal rhythm is observed related to the daily cycle of respiration and photosynthesis. Water
temperatures are high, ranging from about 25°C in the early morning to 32°C in the afternoon.
The water temperature at midday often exceeds the air temperature, particularly in the coastal
lagoons where the temperature frequently reaches 37°C.
Two of the largest water bodies in the park are Udapothana Lagoon (390 ha) and Pahalapothana
Lagoon (340 ha) in the east. These are estuarine lagoons at the mouths of the Kurunde Ara and

Nabadag Ara, respectively. Both are brackish to saline lagoons, less than two metres deep and
seasonally tidal. Other significant wetlands include the following:
- Buttuwa Wewa: 30 ha. An artificial lake with a maximum depth of 2m, created by an
earth-filled bund across a seasonal stream. The lake is permanent and contains many
submerged trees which are used as nesting sites by large numbers of herons, egrets and
storks.
- Wilapala Wewa: 64 ha. A semi-permanent freshwater lake in a natural depression,
surrounded by open grasslands. The lake has a maximum depth of 20 cm and a pH of 6.2-7.4;
it dries out completely during severe droughts.
- Heenwewa: 6.75 ha. An artificial lake rich in aquatic vegetation, with a maximum depth of
Sm and a pH of 7.4-7.8. The lake was created by excavation and deepened in 1979 to retain
water throughout the dry season.
- Gonalabba Lagoon: 19 ha. A permanent brackish lagoon separated from the sea by a sand
bar and surrounded by grassland. The lagoon is fed by local runoff and seepage of seawater;
it has a maximum depth of one metre, a salinity of 5.2-9.1 p.p.t. and a pH of 7.5-8.0.
- Buttuwa Lagoon: 15 ha. A permanent brackish lagoon with some mangrove vegetation
along its seaward edge. The lagoon is fed by rainwater and seepage of seawater; it has a
maximum depth of one metre, a salinity of 7.9-10.5 p.p.t., and a pH of 7.3-7.6.
- Katagamuwa Tank: 28 ha. A large freshwater tank with a maximum depth of two metres, a
pH of 8.2-8.8, and a high density of floating vegetation. The water level recedes during the
dry season but the tank rarely dries out completely.
- Mahasilawa Lagoon: 2.5 ha. A brackish estuarine lagoon with some mangrove vegetation
along one edge. The mouth of the lagoon rarely breaches, but seawater enters by seepage. The
maximum depth is 30 cm, the salinity 5.9-11.4 p.p.t., and the pH 7.6-8.3. The lagoon seldom
dries out completely.
Climatic conditions: Tropical monsoonal climate with an annual rainfall of between 900 and
1,300 mm and a mean annual temperature of 27°C. The park lies in the low country dry zone,
and has a pronounced dry season from May to September.
Principal vegetation: The aquatic vegetation in most of the water bodies is relatively poor. The
only wetlands with large amounts of floating vegetation are Heenwewa and Katagamuwa. The
vegetation at these tanks includes Nymphaea spp, Neptunea spp, Ceratophyllum sp, Hydrilla
verticillata and Typha angustifolia. Azolla pinnata, Lemna spp and numerous phytoplanktonic
species are present in most water bodies. Common phytoplankters include species of
Mycrocystis, Pinularia, Naricular, Scenedesmus and Nostoc, along with some filamentous
blue-green algae.
In the mangroves, the dominant species are Sonneratia caeseolaris, Acanthus ilicifolius,
Rhizophora mucronata, Avicennia marina, Aegiceras corniculatum, Excoecaru agallocha and
Lumnitzera racemosa.
The predominant vegetation in the National Park is semi-arid thorn scrub, interspersed with
pockets of fairly dense forest characterized by species such as Manilkara hexandra, Chioroxylon
sweitenia, Hemicyclea sepieria, Bauhinia racemosa, Salvadora persica, and less frequently
Cassia fistula, Azadirachta indica and Feronia limonia. Shrub vegetation consists of

Dichrostachys cinerea, Randia dumetorum, Zizyphus sp, Gymnosporia emarginata and Carissa
spinarum. There are extensive open grasslands around some of the tanks and lagoons, and locally
some shifting cultivation.
Land tenure: The wetlands and surrounding areas of the National Park are state owned.
Conservation measures taken: Protected within the Ruhuna (Yala) National Park, first
established in February 1938 (13,680 ha) and subsequently increased in size in 1954, 1967, 1968,
1969 and 1973 to its present size of 126,781 ha.
Conservation measures proposed: Priorities for management have yet to be formally identified
and outlined in a management plan. It has been recommended that the park be extended offshore
to include Great and Little Basses, considered to be the finest coral reefs in Sri Lanka.
Land use: Nature conservation and wildlife tourism. The seasonal camp at Patanangala, in
Block I, is used by fishermen from late September until early April. There is a little rice
cultivation (e.g. near Katagamuwa Tank) and some shifting cultivation (e.g. near Bambawa
Tank).
Disturbances and threats: Most of the wetlands are well protected within the National Park and
under no immediate threat, although siltation is reported to be a problem at some of the lagoons.
The main threats elsewhere in the National Park are poaching, tree-felling, encroachment by
cultivation, and entry by free-ranging domestic livestock. The problem of encroachment is
particularly acute in Blocks III, IV and V. where there is extensive illicit cultivation (including
plantations of Cannabis) and frequent burning to provide grazing in the dry season. The integrity
of the park has greatly suffered as a result of the ethnic disturbances, and there is now little if any
enforcement of the park regulations in the major portion of the National Park. The seasonal
migrant fishermen's camp at Patanangala has gradually increased from two or three huts and
about a dozen fishermen in the 1940s to hundreds of huts and fishermen in recent years. With the
increasing availability of motor-boats, fishing is becoming almost a year-round activity. The
fishermen all come from Tangalle. Efforts to curb or freeze these activities or to shift the camp
outside the park have failed. The camp poses a threat to adjacent areas of the park and important
nearby waterholes, and over-fishing, especially of lobsters, has become a problem. The beaches
are becoming littered with debris left by the fishermen, and sea turtles in the vicinity are caught
in their nets. Over-utilization by visitors has become apparent in some areas of the park.
Economic and social values: Over 100,000 visitors were recorded in the National Park in 1981.
Fauna: Some information is available for most invertebrate groups occurring in the water
bodies. Only Ostracoda, Gastropoda and Oligochaeta appear to be widely distributed over the
different types of water bodies. Decapoda appear to be restricted to rivers and estuaries, though a
limited fauna occurs in some lagoons. Polychaeta and Scyphozoa are confined to estuaries and
lagoons, whilst most other groups are restricted to the freshwater tanks and villus. The crabs
include Scylla serrata, Varuna littorata, Chiromantes sp and Neoepisesarma sp, and the prawns
include Penaeus indicus, P. monodon, Metapenaeus dobsoni, M. elegans, Macrobrachium
rosenbergii and Atya typus.
The estuaries support a rich fish fauna, but the closed lagoons have a rather restricted fauna and
the smaller muddy pools have no fish at all. The following species of fishes have been recorded
in the lagoons: Lutianus lunulatus, Leiognathus sp, Scatophagus argus, Ambassis sp, Sillago
siharna, Caranx ignobilis, Tilapia mossarnbica, Etroplus suratensis, Therapon jarbua, Pertica
filarnentosa, Thrissocles mystax, Anchoviella indica, A. commersonii, Amblygaster clupeoides,
Chanos chanos, Megalops cyprinoides Tylosurus strongylurus, Hyporamphus xanthopterus, H.
gaimardi, Mugil kelaartii, Macrones gulio, Brachirus orientalis and Tricanthus brevirostris.
Notable reptiles include the Estuarine Crocodile Crocodylus porosus, which occurs in the estuary
of the Kumbukkan Oya and probably also in the estuary of the Menik Ganga and elsewhere. The
Marsh Crocodile C. palustris is common in the rivers and waterholes, and Varanus bengalensis
also occurs.

The wetlands support a great diversity of waterfowl, although most species occur only in small
numbers. There is a small breeding population of Black-necked Storks Ephippiorhynchus
asiaticus (one of Sri Lanka's rarest birds) and a breeding colony of Asian Openbill Storks
Anastomus oscitans. Other residents or local migrants include Pelecanus philippensis,
Phalacrocorax carbo, P. fuscicollis, P. niger, Anhinga melanogaster, Nycticorax nycticorax,
Ardeola grayii, Butorides striatus, Egretta garzetta, E. intermedia, E. alba, Ardea purpurea, A.
cinerea, Mycteria leucocephala, Ciconia episcopus, Leptoptilos javanicus, Threskiornis
melanocephalus, Platalea leucorodia, Dendrocygna javanica, Porphyrio porphyrio, Esacus
recurvirostris, Himantopus himantopus, Vanellus indicus and V. malabaricus. Common winter
visitors include Anas acuta, A. querquedula, Pluvialis dominica, P. squatarola, Charadrius
leschenaultii, C. mongolus, Limosa limosa, Numenius phaeopus, N. arquata, Tringa totanus, T.
stagnatilis, T. nebularia, T. glareola, Actitis hypoleucos, Arenaria interpres, Calidris minuta, C.
ferruginea, Larus brunnicephalus, Chlidonias hybrida, C. leucoptera, Gelochelidon nilotica and
Sterna albifrons. Sixteen species of shorebirds were recorded by B.A. Lane in April 1984
including significant numbers of Calidris minuta and C. ferruginea. Waterfowl counts at some of
the wetlands in the park in January 1986 and January 1988 included:
up to 16 Pelecanus philippensis
100 Mycteria leucocephala
200 Platalea leucorodia
295 Dendrocygna javanica
100 Anas querquedula
140 Larus brunnicephalus
The National Park supports a rich mammalian fauna including Melursus ursinus, Panthera
pardus, Canis aureus, Elephas maximus, Sus scrofa, Axis axis, Cervus unicolor and Bubalus
bubalis.
Special floral values: No information.
Research and facilities: Limited research facilities are available in the park. Preliminary
limnological studies were carried out at many of the lagoons, tanks and waterholes by the Joint
Aberdeen and Colombo Universities Expedition in 1978. Elephant research has been carried out
by the University of Peradeniya, and ecological studies of a number of other large mammals
have been made. Of the park's five blocks, only Block I in the southwest is readily accessible and
open to the public. Various facilities are available for visitors including several guest bungalows
and camp-sites, and there is a small museum in the park.
References: Hoffmann (1982 & 1987); IUCN (in prep); Karpowicz (1985).
Criteria for inclusion: lb, 2a, 2b, 3b.
Source: S.W. Kotagama, J.I. Samarakoon and T.W. Hoffmann.
Wetland name: Palatupana Maha Lewaya
Country: Sri Lanka
Coordinates: 6°15'N, 81°23'E;
Location: on the coast, 10 km ESE of Tissamaharama, Hambantota District, Southern Province.
Area: 194 ha.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 08 & 09.
Description of site: A brackish coastal lagoon, much of which has been converted into salt pans.
The lagoon is fed by several small streams and is seasonally tidal. The maximum depth is two
metres, and the salinity varies seasonally to a maximum of 30 p.p.t. Large areas of the lagoon dry
out during the dry season.

Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: No information is available on the aquatic vegetation. The lagoon is
surrounded by scrub jungle.
Land tenure: The lagoon and surrounding areas are state owned.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Salt production.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: Known to be an important area for large water birds, flamingos Phoenicopterus ruber,
ducks and shorebirds, but no details are available.
Special floral values: No information.
References: Hoffmann (1982).
Criteria for inclusion: 1b, 3b.
Source: J.I. Samarakoon.
Wetland name: Wirawila, Tissa, Debara and Yoda Tanks
Country: Sri Lanka
Coordinates: 6°l6'-6°17'N, 81'14'-81°19'E;
Location: near Tissamaharama, Hambantota District, Southern Province.
Area: c.900 ha.
Altitude: 15m.
Biogeographical Province: 4.13.4./4.2.1.
Wetland type: 17.
Description of site:Four water storage reservoirs (tanks) on the coastal plain near
Tissamaharama: Wirawila Wewa (300 ha) six km west of the town, Tissa Wewa (150 ha) and
Debara Wewa on the northwestern outskirts, and Yoda Wewa (450 ha) to the east. Wirawila is a
shallow tank with scattered dead trees and grassy shoreline; it is surrounded by scrub jungle and
cultivation. At low water levels, large areas of bare mud are exposed.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: No information.
Land tenure: The tanks are state owned.
Conservation measures taken:Wirawila, Tissa and Debara tanks are protected within the
Wirawila-Tissa Bird Sanctuary (4,167 ha), established in 1938.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Wirawila was formerly a very important site for large water birds, notably Pelecanus
philippensis (e.g. 400 in September 1972), cormorants, herons, egrets, storks, ibises and
spoonbills, and is still an important wintering area for ducks and shorebirds in some years.
Water levels were very high in January 1986, and few birds were present. However, in January
1987, large numbers of Anas querquedula and A. acuta were reported, along with:
10 Pelecanus philippensis
50 Phalacrocorax carbo
20 P. niger
15 Ardea cinerea
100 Mycteria leucocephala
3 Anastomus oscitans

200 Platalea leucorodia
1,000 Dendrocygna javanica
50 Hydrophasianus chirurgus
and large numbers of Gelochelidon nilotica. In January 1988, conditions were again poor and the
only birds present were 150 Phalacrocorax niger, 36 herons and egrets of five species, 1,000
Dendrocygna javanica, 50 Himantopus himantopus and a few other shorebirds. The three other
tanks, and especially Debara Wewa, are known to be important for large water birds, but few
details are available. Waterfowl present in January 1988 included 25 Pelecanus philippensis, 25
Mycteria leucocephala and 60 Hydrophasianus chirurgus. Fishes recorded from Wirawila
include Puntius sarana, Puntitius dorsalis, Ompok bimaculatus, Heteropneustes fossilis,
Macrones vittatus, Tilapia mossambica and Glossogobius giuris.
Special floral values: No information.
References: Fernando & Indrasena (1969); Hoffmann (1982); van der Yen (1987).
Criteria for inclusion: lb. 2a, 3b.
Source: Bennie L. Abeyratue.
Wetland name: Bundala Lewaya, Embilikala Kalapuwa, Malala Lewaya and Koholankala
Lewaya
Country: Sri Lanka
Coordinates: 6°09'-6°12'N, 81°09'-81°15'E;
Location: 2-16 km east of Hambantota, Hambantota District, Southern Province.
Area: 1,990 ha of lagoons; Bird Sanctuary 6,216 ha.
Altitude: Near sea level.
Biogeographical Province: 4.13.4./4.2.1.
Wetland type: 05, 06, 08 & 09.
Description of site: A group of four shallow, brackish lagoons with some salt pans, the
interconnecting channels and marshes, and the adjacent sea coast, west of Hambantota. The
easternmost lagoon, Bundala Lewaya, was originally a brackish lagoon of about 520 ha in extent,
separated from the sea by a natural sand bar and with an average depth of less than one meter.
However, the lagoon has now been divided up by a series of bunds to facilitate commercial salt
extraction, and water levels are kept constant by artificial means. Embilikala Kalapuwa (430 ha)
is a fresh to brackish lagoon, immediately to the west of Bundala Lewaya It is permanent and has
a depth of l-2m. Malala Lewaya (650 ha) is a similar fresh to brackish lagoon to the west of
Embilikala Kalapuwa, and connected to that lagoon by a narrow channel; it receives freshwater
inflow from the Malala Oya stream. The westernmost lagoon, Koholankala Lewaya (390 ha), has
been developed for salt production. It is less than a metre deep and subject to wide fluctuations in
water level. The salinity exceeds 30 p.p.t. during dry periods. The surrounding terrain is
generally flat with sand dunes along the coast and sparse dry evergreen scrub inland.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: No information is available on the aquatic vegetation. The arid vegetation
elsewhere in the Sanctuary consists largely of grassy flats studded with Acacia scrub. Other
shrubs include Capparis zeylanica and Cassia sp. There are some rice paddies to the north of
Embilikala Kalapuwa and Malala Lewaya.
Land tenure: Koholankala Lewaya is owned by the National Salt Corporation (a state agency);
the other lagoons and surrounding areas in the Bundala Bird Sanctuary are also state owned.
Conservation measures taken: Protected within the Bundala Bird Sanctuary (6,216 ha),
established under the Fauna and Flora Preservation Ordinances in 1969.
Conservation measures proposed: A proposal has been made to upgrade the Bird Sanctuary to
National Park. Staff of the Department of Wildlife Conservation should be stationed in the

Sanctuary as a matter of urgency to curb the many illicit acts which are being perpetrated in the
reserve.
Land use: Salt production at Bundala Lewaya and Koholankala Lewaya, some fishing at
Embilikala Kalapuwa and Malala Lewaya, and wildlife tourism, particularly bird-watching, in
the Sanctuary; livestock grazing and some cultivation in surrounding areas.
Possible changes in land use: There is a possibility that the salt pans atBundala and
Koholankala will be expanded, and salt production may be developed at the other two lagoons as
well.
Disturbances and threats: The degree of protection within the Sanctuary is reported to be poor.
Villagers living on the periphery of the Sanctuary fish, graze their livestock and cut the scarce
tree vegetation inside the boundary, and there has been some encroachment by settlements.
There has also been some illegal shooting. The development of aquaculture, especially for
prawns, and expansion of the salt industry pose threats at all four lagoons, as does the large-scale
collection of mollusc shells for use in lime kilns. Disturbance from tourism is also creating some
problems. The Air Force recently established a bombing and firing range within the Sanctuary,
but this was closed down following representations from conservation bodies.
Economic and social values: The lagoons support a small subsistence fishery. Visitors to the
Bird Sanctuary number up to 15 parties per day (IUCN, in prep).
Fauna: Bundala Sanctuary is the most important wetland for birds in Sri Lanka outside the
Northern Province. The lagoons constitute one of the most important wintering areas for
migratory shorebirds in the country, regularly accommodating over 15,000 shorebirds at one
time. Peak counts in recent years (1983-88) have included:
31 Recurvirostra avosetta
800 Pluvialis dominica
90 P. squatarola
85 Charadius dubius
300 C. alexandrinus
1,500 C. mongolus
490 Limosa limosa
330 Tringa totanus
3,600 T. stagnatilis
250 T. nebularia
1,000 T. glareola
280 Arenaria interpres
11,700 Calidris minuta
17,000 C. ferruginea
16 Limicola falcinellus
150 Philomachus pugnax
Common resident shorebirds include Rostratula benghalensis, Himantopus himantopus (up to
2,700), Esacus recurvirostris (up to 40) and Vanellus indicus. Regular shorebird censuses have
produced sightings of a number of rare visitors to Sri Lanka such as Haematopus ostralegus,
Charadrius asiaticus, C. hiaticula, Tringa erythropus, Calidris canutus and Eurynorhynchus
pygmeus. Other species of waterfowl recorded during mid-winter censuses in 1986, 1987 and
1988 have included:
up to 78 Tachybaptus ruficollis
970 Pelecanus philippensis
595 Phalacrocorax fuscicollis
1,130 P. niger
28 Anhinga melanogasser
280 herons and egrets of 7 species

534 Mycteria leucocephala
2 Anastomus oscitans
3 Leptoptilos javanicus
7 Threskiornis melanocephalus
530 Platalea leucorodia
1,000 Phoenicopterus ruber
76,000 Anas acuta
129,000 A. querquedula
17 A. clypeata
65 Hydrophasianus chirurgus
150 Larus brunnicephalus
300 Chlidonias hybrida
54 Gelochelidon nilotica
90 Hydroprogne caspia
The rare Black-necked Stork Ephippiorhynchus asiaticus is an occasional visitor to the Bird
Sanctuary, while both the White-bellied Sea-Eagle Haliaeetus leucogaster and Brahminy Kite
Haliastur indus are breeding residents. The forest in the Sanctuary still harbours a few Asian
Elephants Elephas maximus, and migratory herds of up to 80 animals occasionally visit the area.
Other mammals include Presbytis entellus, Panthera pardus, Axis axis and Bubalus bubalis.
Reptiles include the Marsh Crocodile Crocodylus palustris and Varanus bengalensis. The
adjacent coast is an important breeding area for sea turtles.
Special floral values: No information.
Research and facilities: Numerous waterfowl surveys and shorebird censuses have been carried
out in the Sanctuary, the latter particularly by J.D.N. and J. Banks. There is a National Sea Turtle
Survey Research Hut on the coast.
References: Hoffmann (1982 & 1987); IUCN (in prep); Karpowicz (1985); Powell (1984b); van
der Yen (1987).
Criteria for inclusion: 1b, 2a, 2b, 3a.
Source: J.I. Samarakoon, J.D.N. & J. Banks, Yasa Ratnayake and T.W. Hoffmann.
Wetland name: Maha Lewaya and Karagan Lewaya
Country: Sri Lanka
Coordinates: 6°07'-6°09'N, 81°06'-81°09'E;
Location: near Hambantota, Hambantota District, Southern Province.
Area: 1,160 ha.
Altitude: Sea level.
Biogeographical Province: 4.13.4./4.2.1.
Wetland type: 08 & 09.
Description of site: Two brackish to saline coastal lagoons on the south coast in the vicinity of
the city of Hambantota. Maha Lewaya (260 ha) lies east of the city, and Karagan Lewaya (900
ha) is situated in the western suburbs. Maha Lewaya has been developed for salt production,
while Karagan Lewaya is a naturally formed hypersaline lagoon. Salinities of 217 and 420 p.p.t.
were recorded at Maha and Karagan respectively in November 1987. The pH values at this time
were 7.6-7.9 and 7.1-7.2 respectively. Both lagoons are less than a metre deep and subject to
wide fluctuations in water level.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of about 2,000
mm; in the low country dry zone.

Principal vegetation: The phytoplankton in both lagoons is dominated by blue-green algae such
as Microcystis, Nostoc and Oscillatoria. The lagoons are surrounded by scrub forest and
grassland with some sparsely used cropland to the north and dune vegetation to the south.
Land tenure: Karagan is state owned; Maha is owned by the National Salt Corporation (a state
agency). Surrounding areas are partly state owned and partly private.
Conservation measures taken: Karagan Lewaya has been classified as a Site of Scenic Beauty
by the Coast Conservation Department's Resource Base Map.
Conservation measures proposed: Karagan Lewaya has been proposed as a sanctuary.
Land use: Salt production at Maha Lewaya; shifting cultivation and coconut plantations in
surrounding areas.
Disturbances and threats: The principal threat at both lagoons is further development of salt
pans for salt production. There are plans to turn Karagan Lewaya into a private saltern for the
establishment of a salt-based industry. The Ceylon Bird Club and other non-governmental
conservation bodies are opposing this transformation. Removal of sand is also reported to be a
problem at Karagan.
Economic and social values: Salt production at Maha provides some employment for local
people.
Fauna: An important area for a wide variety of waterfowl, notably pelicans, flamingos, ducks,
shorebirds, gulls and terns. Concentrations of up to 3,000 Greater Flamingos Phoenicopterus
ruber are regular at Karagan Lewaya. Waterfowl recorded during mid-winter censuses in 1987
and 1988 included:
up to 60 Tachybaptus ruficollis
425 Pelecanus philippensis
130 Phalacrocorax niger
21 Mycteria leucocephala
42 Platalea leucorodia
2,500 Phoenicopterus ruber
2,900 Anas acuta
670 A. querquedula
400 Himantopus himantopus
190 Pluvialis dominica
110 Charadrius dubius
90 C. alexandrinus
1,100 C. mongolus
400 Limosa limosa
140 Tringa totanus
1,100 T. stagnatilis
90 T. nebularia
2,600 T. glareola
140 Actitis hypoleucos
420 Calidris minuta
2,050 C. ferruginea
130 Larus brunnicephalus
120 Chlidonias hybrida
50 C. leucoptera
550 Gelochelidon nilotica
125 Sterna hirundo
280 S. albifrons
Eight species of herons and egrets and many other species of shorebirds were present in small
numbers.

Special floral values: No information.
Research and facilities: Regular waterfowl censuses have been carried out in recent years, and
in November 1987, a study was made at Karagan Lewaya to assess the threat posed by the
establishment of a private saltern (de Silva & Rhaman, 1987).
References: Hoffmann (1982 & 1987); Karpowicz (1985); de Silva & Rhaman (1987); van der
Yen (1987).
Criteria for inclusion: lb. 2a, 3a.
Source: J.I. Samarakoon, Yasa Ratnayake and T.W. Hoffmann.
Wetland name: Lunama Kalapuwa and Kalametiya Kalapuwa
Country: Sri Lanka
Coordinates: 6°05'-6°06'N, 80°56'-80°59'E;
Location: 17-21 km west of Hambantota, Hambantota District, Southern Province.
Area: Lunama Kalapuwa 212 ha; Kalametiya Kalapuwa 200 ha.
Altitude: Sea level.
Biogeographical Province: 4.2.1.
Wetland type: 07 & 08.
Description of site: Two coastal lagoons west of the mouth of the Walawe Ganga. Lunama
Kalapuwa is a brackish lagoon with extensive mangrove swamps; Kalametiya Kalapuwa is a
permanent, slightly brackish lagoon with abundant aquatic vegetation and a mangrove fringe.
Both are fed by several small streams, and have maximum depths of 2-3m.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Mangrove swamps at both lagoons, and reed-beds and abundant
submerged aquatic vegetation at Kalametiya Kalapuwa rice paddies, other cultivated land,
grassland, scrub and coconut plantations in surrounding areas.
Land tenure: The lagoons are state owned; surrounding areas are partly state owned and partly
private.
Conservation measures taken: The two lagoons were first protected as a Sanctuary in 1940, but
this was denotified in 1946 because of opposition from local people. After a prolonged campaign
by various conservation bodies, the area was re-declared a Sanctuary (the Kalametiya Sanctuary)
in 1984.
Conservation measures proposed: None
Land use: Fishing, especially for prawns; shifting cultivation, rice cultivation and excavation of
shells in adjacent areas.
Disturbances and threats: The area of open water in both lagoons has decreased by more than
50% during the past 30 years, mainly because of siltation. An expansion of the mangroves has
also occurred at Kalametiya, and this has accelerated the process of siltation. Other threats
include disturbance from fishing activities, excavation of mollusc shells for use in lime kilns,
reclamation of land for rice cultivation, and pollution with pesticides entering the lagoons in
agricultural runoff from the Walawe Development Scheme to the north. Excessive hunting was
reported to be a problem prior to the renotification of the Sanctuary in 1984.
During the late 1950s or early 1960s, excess fresh water from the Uda Walawe Reservoir was
diverted into Kalametiya Kalapuwa. Subsequently a groyne and canal were constructed to ensure
drainage of water from the lagoon into the sea. As a result, the salinity was permanently
depressed and the recruitment of penaeid prawn post-larvae and fish severely obstructed. The
fishery that existed prior to these changes collapsed, and now fishing is only a marginally
important subsistence activity.
Economic and social values: The lagoons formerly supported important prawn fisheries, but
these have declined in recent years.

Fauna: Kalametiya Kalapuwa is a very important wetland for both resident and migratory
waterfowl, with breeding colonies of pelicans, herons, egrets, and Openbill Storks Anastomus
oscitans, and large wintering populations of migratory ducks and shorebirds. This is the only
place in Sri Lanka where the Glossy This Plegadis falcinellus has been regularly reported in
recent years. A flock of 26 was observed in 1982, and smaller numbers have been reported on
several occasions since then. Some 5,000 ducks were recorded in January 1983, but few were
present in the following year, presumably because of heavy hunting pressure. Waterfowl
recorded during mid-winter censuses in 1986, 1987 and 1988 included 560 herons and egrets of
nine species (mainly Bubulcus ibis and Egretta garzetta) and:
up to 270 Pelecanus philippensis
200 Phalacrocorax niger
12 Anhinga melanogaster
33 Mycteria leucocephala
6 Anastomus oscitans
37 Threskiornis melanocephalus
82 Platalea leucorodia
70 Dendrocygna javanica
160 Anas acuta
2,000 Anas querquedula
60 Porphyrio porphyrio
120 Hydrophasianus chirurgus
630 Himantopus himantopus
1,000 Pluvalis dominica
1,000 Charadrius mongolus
50 Larus brunnicephalus
30 Gelochelidon nilotica
At least 17 other species of migratory shorebirds have been recorded in small numbers. Lunama
Kelapuwa is also an important wintering area for migratory ducks and shorebirds, although
numbers are usually much smaller than at Kalametiya. Waterfowl recorded during mid-winter
censuses in January 1987 and January 1988 included:
4 Pelecanus philippensis
200 Phalacrocorax niger
80 Dendrocygna javanica
1,200 Anas querquedula
16 Porphyria porphyrio
17 Hydrophasianus chirurgus
62 Himantopus himantopus
21 Larus brunnicephalus
along with small numbers of five species of herons and egrets, 13 species of migratory
shorebirds and four species of terns.
Special floral values: The mangrove vegetation at Kalametiya is in good condition and presents
the full range of successional stages.
Research and facilities: Mid-winter waterfowl censuses have been carried out in recent years.
The Ministry of Fisheries maintains a circuit bungalow at the nearby village of Gurupokuna.
References: Hoffmann (1982 & 1987); Karpowicz (1985); Marga Institute (1985b); van der Yen
(1987).
Criteria for inclusion: 1b, 2a, 2b, 3a.
Source: J.I. Samarakoon, S.C. Seneviratne and T.W. Hoffmann.

Wetland name: Streams in Horton Plains National Park
Country: Sri Lanka
Coordinates: 6°47'-6°50'N, 80°46'80°50'E;
Location: in the central highlands. 20 km south of Nuwara Eliya, Central Province.
Area: Area of wetlands unknown; National Park 3,162 ha.
Altitude: 2,100-2,200m.
Biogeographical Province: 4.13.4./4.2.1.
Wetland type: 12.
Description of site: A number of small mountain streams flowing through gently undulating
grasslands at an altitude of 2,100-2,200m in the Horton Plains National Park. Tributaries of three
major rivers originate from within the park, the Mahaweli and Uma flowing to the north, and the
Walawe to the south. Belihul Oya, a small stream feeding the Walawe, tumbles over a cliff as a
large and spectacular waterfall. The streams are generally 2-5m in width and up to 50 cm deep,
with an average flow of about 75 cm per second. The water is acidic, with a pH of 5.4. Stagnant
pools with muddy bottoms are subject to eutrophication.
Climatic conditions: Subtropical monsoonal climate with a mean annual temperature of 15°C.
Rain occurs throughout most of the year, but there is a distinct dry season from January to
March. Ground frost is common in February.
Principal vegetation: The streams support a variety of aquatic macrophytes as well as the algae
Bulbochecta sp, Nitella sp and Batrocliospermum sp. The surrounding grasslands are dominated
by tussock grasses such as Chrysopogon zeylanicus and Cymbopogon confertifiorus, except in
damp hollows where pure stands of Chimonobambusa (Arundinaria) densifolia have developed.
A rich herbaceous flora flourishes with numerous species of both temperate and tropical origin.
Gordonia sp and Rhododendron arboreum occur in isolated patches on the plains, and high
altitude cloud forest persists on the steep western slopes.
Land tenure: The National Park is state owned.
Conservation measures taken: The streams are protected within the Horton Plains National
Park (3,162 ha), first established as a Nature Reserve in December 1969 and upgraded to a
National Park in March 1988. The area had previously received some protection as it was used as
a hunting area by the British prior to Independence in 1948. The National Park adjoins the
eastern edge of Peak Wilderness Sanctuary (22,380 ha).
Conservation measures proposed: It has been recommended that the Peak Wilderness
Sanctuary be united with Horton Plains National Park in a "Highland National Park".
Land use: Fishing is allowed on a permit basis. Prior to the establishment of the Nature Reserve
in 1969, the plains were cleared and terraced for the cultivation of potatoes, but this was
terminated in 1979. Adjacent areas are used for tea and Eucalyptus plantations.
Disturbances and threats: Uncontrolled burning of grasslands by local inhabitants continues,
and trees are illicitly felled, mainly for firewood. This loss of vegetation is increasing the risk of
soil erosion, and threatening the water supply downstream. In recent years, the trees in the park
have been dying in increasing numbers, so much so that in certain areas up to 50% of the forest
cover has now disappeared. The reasons for this are unknown, but may be linked to climatic
changes.
Economic and social values: No information.
Fauna: There are no indigenous fishes in the streams, but Salmo gairdneri has been introduced.
Amphibians include the frog Rana lirnnocarsis greeni. The interesting invertebrate fauna
includes abundant larvae of Simulium sp and Chironomus sp, a variety of Ephemeroptera,
Plecoptera and Odonata, the platyhelminth Dugesia nannophallus, the annelid Limnodrilus
hoffmeisteri, the mollusc Paludomus nigricans and the crustaceans Paratelehusa (Ceylonphusa)
enodis, P. rugosa and Caridina singhalensi5. The endemic freshwater shrimp C. singhalensis is
believed to be confined to a 10 km stretch of stream within the park (de Silva, 1982).

The National Park supports a rich mammalian fauna including Kelaart's Long-clawed Shrew
Feroculus feroculus (a monotypic genus endemic to the montane regions of Sri Lanka), Slender
Loris Laris tardigradus, Purple-faced Langur Presbytis vetulus and Fishing Cat Felis viverrina.
The avifauna includes several of Sri Lanka's endemic forest birds.
Special floral values: No information.
Research and facilities: Limnological investigations have been carried out by Costa (1974), and
some work has been conducted on the endemic freshwater shrimp (de Silva, 1982).
Accommodation is available in the reserve, and camping is permitted.
References: Costa (1974); IUCN (in prep); de Silva (1982).
Criteria for inclusion: la, 2b, 2d.
Source: Leonard Pinto and T.W. Hoffmann.
Wetland name: Bellanwilla-Attidiya Marshes
Country: Sri Lanka
Coordinates: 6°50'N, 7954'E;
Location: on the southeastern outskirts of Colombo, east of Attidiya, Colombo District, Western
Province.
Area: c.60 ha.
Altitude: Near sea level.
Biogeographical Province: 4.2.1.
Wetland type: 15.
Description of site: A complex of shallow freshwater ponds, marshes and seasonally flooded
grassland with scattered shrubs and small trees, on the coastal plain of the wet zone, southeast of
Colombo City. The Bolgoda canal runs through the marsh, dividing it into two almost equal
portions. Numerous shallow pools and muddy areas have been created by water buffaloes. The
area was cultivated for rice until 1980, but since then, has reverted to marshland, and is now one
of the most important of the few remaining wetlands around Colombo.
Climatic conditions: Tropical monsoonal climate; in the low country wet zone.
Principal vegetation: Open water areas are almost entirely covered in Salvinia sp and
Eichhornia crassipes. Most of the marsh is covered with low reeds and grasses, with some
patches of tall reeds and clumps of bushes.
Land tenure: The marsh is state owned; surrounding areas are mostly privately owned.
Conservation measures taken: None.
Conservation measures proposed: The marsh has been proposed as a Nature Reserve.
Gunawardana (1988) has made various recommendations for management.
Land use: Fishing for finfish and shrimps, livestock grazing (water buffalo and cattle), and
cutting of reeds and shrubs for fuel; agriculture and urban development in surrounding areas.
Less than 20 people live in the marsh, but over 10,000 live in the immediate vicinity.
Disturbances and threats: Effluents from a nearby garment factory are discharged into the
Bolgoda canal, and have resulted in large fish kills. Several species of fishes, including two of
Sri Lanka's endemic species Aplocheilus dayi and Ehiwara fluviatilis, and the economically
important freshwater shrimp Macrobrachium rosenbergii, have been almost exterminated in the
marsh. The dumping of domestic waste along the adjacent roads has also caused some pollution.
Most of the larger trees have been cut down for firewood. There is a considerable amount of
hunting of large water birds, particularly with snares, nets and catapults, and some
egg-collecting.
Economic and social values: Because of its easy access and close proximity to the city of
Colombo, the marsh has excellent potential for conservation education and scientific research.

Fauna: The marsh supports a wide variety of water birds in small numbers, and is an important
roosting site for herons and egrets. Some 43 species of waterfowl were recorded during a study
in 1986 and 1987. These included several scarce species in Sri Lanka, such as Phalacrocorax
fuscicollis, Rallus striatus and Porzana fusca, as well as Pelecanus philippensis, Ixobrychus
flavicollis, Mycteria leucocephala, Anastomus oscitans, Threskiornis melanocephalus, Platalea
leucorodia, Dendrocygna javanica, Gallicrex cinerea, Porphyrio porphyrio (a common breeding
bird), Hydrophasianus chirurgus, Rostratula benghalensis and a variety of migratory shorebirds.
Thirty-nine species of fishes have been recorded, including four of Sri Lanka's endemic species.
The marsh is also rich in butterflies (52 species including nine endemics) and dragonflies (37
species).
Special floral values: No information.
Research and facilities: Members of the Young Zoologists' Association in Colombo carried out
an ecological study of the marsh in 1986 and 1987.
References: Gunawardana (1987 & 1988).
Criteria for inclusion: lb. 2b.
Source: T.W. Hoffmann.
Wetland name: Muthurajawela Swamp
Country: Sri Lanka
Coordinates: 7°03'N, 79°55'E;
Location: between Hendala and Ja-Ela, 10 km northeast of Colombo, Gampaha District,
Western Province.
Area: 2,429 ha.
Altitude: Near sea level.
Biogeographical Province: 4.2.1.
Wetland type: 07, 08 & 15.
Description of site: A large area of brackish marshes, mangrove swamps and freshwater
marshes on the coastal plain of the wet zone, northeast of Colombo. The wetland merges into
Negombo Lagoon (site 32) to the northwest. The main marsh is traversed by a navigational canal
(the Hamilton Canal). In 1767, the first reclamation project commenced on the orders of Iman
William Flack, the then Governor of Ceylon. Several attempts have since been made to reclaim
the area, but mostly with little success because of the acid sulphate soils.
Climatic conditions: Tropical monsoonal climate; in the low country wet zone.
Principal vegetation: Mangrove swamps and grassy marshes.
Land tenure: The wetland is state owned; surrounding areas are privately owned.
Conservation measures taken: None.
Conservation measures proposed: As one of the few marshes in the Colombo area which has
not yet been reclaimed for agriculture or filled in for development, Muthurajawela Swamp
should be protected, not only for the benefit of wetland fauna and flora, but also as a recreational
area (Hoffmann, 1987). There is now a movement by local NGOs to have at least essential
portions of the marsh protected.
Land use: In historic times, the wetland was used for paddy cultivation, but salt intrusion has led
to the abandonment of cultivation.
Possible changes in land use: The Greater Colombo Economic Commission has put forward a
proposal to fill the marsh for housing developments and industrial estates.
Disturbances and threats: The principal long-term threat is reclamation for urban and industrial
development. Present disturbances include heavy shooting pressure, the cutting of mangroves for
poles, over-fishing and illicit manufacture of liquor.
Economic and social values: No information.

Fauna:
An important area for a wide variety of water birds, including many herons and
egrets, Anastomus oscitans, Dendrocygna javanica and wintering ducks (mainly Anas
querquedula and A. acuta). Waterfowl recorded during the mid-winter censuses in January 1987
and January 1988 included Phalacrocorax carbo, Ixobrychus sinensis, I. flavicollis, Ardeola
grayii, Bubulcus ibis, Egretta intermedia (250), Ardea cinerea, Dendrocygna javanica (120),
Porphyrio porphyrio, Vanellus indicus and Gallinago stenura.
Special floral values: No information.
References: Hoffmann (1982 & 1987); Stoutjesdijk (1982); van der Yen (1987).
Criteria for inclusion: 1b, 2b.
Source: Douglas B. Ranasinghe and T.W. Hoffmann.
Wetland name: Negombo Lagoon
Country: Sri Lanka
Coordinates: 7°06'-7°l2'N, 79°49'-79°53'E;
Location: 20 km north of Colombo, Gampaha District, Western Province.
Area: 3,502 ha.
Altitude: Sea level.
Biogeographical Province: 4.2.1.
Wetland type: 02, 07 & 08.
Description of site: A large estuarine lagoon opening to the sea at its northern end, and
receiving freshwater input from the Ja-Ela, Damdugam Oya and Old Dutch Canal. The
maximum depth is about 2-3m, but most of the lagoon is very shallow (less than 50 cm). The
salinity ranges from 1 to 40 p.p.t., and the pH from 5.8 to 8.8. Seasonal fluctuations in water
level are high (30 cm), compared to tidal fluctuations (18 cm at spring tides and two cm at neap
tides). The town of Negombo is situated at the northern end of the lagoon, near its mouth.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 2,018 mm
and a mean annual temperature of 27°C. The lagoon is situated on the edge of the low country
wet zone.
Principal vegetation: Mangrove forest dominated by Rhizophora spp, Bruguiera spp, Avicennia
marina and Lumnitzera racemosa; also beds of Halodule, Zostera, Thalassiodendron, Najas and
Padina. Rice paddies, grassland and coconut plantations in surrounding areas.
Land tenure: The lagoon is state owned; surrounding areas are partly state owned and partly
private.
Conservation measures taken: None.
Conservation measures proposed: The Natural Resources, Energy and Science Authority of Sri
Lanka and the National Aquatic Resources Agency are expected to declare a large part of the
lagoon as a Mangrove Park in the near future. This will be the first such park in Sri Lanka.
Land use: Fishing and cutting of mangroves for poles; agriculture, aquaculture and housing in
adjacent areas.
Disturbances and threats: The clearing of mangroves for housing projects, cutting of
mangroves for firewood, and illicit manufacture of liquor.
Economic and social values: The lagoon supports an important fishery.
Fauna: An important area for a wide variety of waterfowl including resident species of
cormorants, herons and egrets, and migratory species of shorebirds, gulls and terns. The rich fish
fauna includes Etroplus suratensis, a popular aquarium fish endemic to Sri Lanka. Invertebrates
include a wide variety of polychaetes and molluscs, the crabs Scylla serrata, Portunus pelagicus,
and prawns of the genera Penaeus and Metapenaeus.
Special floral values: The mangrove community contains a high diversity of species compared
to other sites on the west coast of Sri Lanka.

Research and facilities: A considerable amount of hydrological, limnological and fisheries
research has been carried out at the lagoon.
References: Aruchelvam (1986); Pinto (1980 & 1982); Pinto & Wignaraja (1980); Ramanathan
(1969); Samarakoon & Raphael (1972); Wijeratne (1984).
Criteria for inclusion: 1b, 2b.
Source: Leonard Pinto.
Wetland name: Mundel Lake
Country: Sri Lanka
Coordinates: 7°42'-7°52'N, 79°47'-79°50'E;
Location: 20 km south of Puttalam, Puttalam District, Northwestern Province.
Area: 3,361 ha.
Altitude: Near sea level.
Biogeographical Province: 4.2.1.
Wetland type: 07 & 08.
Description of site: A shallow, brackish coastal lagoon with fringing mangrove swamps and
brackish marshes, separated from the sea by a sandy ridge, and connected to Puttalam Lagoon to
the north by a channel which has been deepened by dredging. The lagoon is permanent, with a
maximum depth of 2-3m and an average depth of less than lm. Extensive mudflats are exposed at
low water levels. The site also includes the much smaller Muthupantiya Lagoon just south of
Udappuwa. This is a very shallow lagoon with extensive mudflats at low water levels.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Mangrove swamps, salt marsh vegetation and sea grasses; coconut
plantations, rice paddies, other cultivated land and scrub in surrounding areas.
Land tenure: The lagoon is state owned; surrounding areas are partly state owned and partly
private.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing, especially for prawns; aquaculture, rice cultivation and coconut plantations
in surrounding areas.
Disturbances and threats: Siltation, the development of aquaculture schemes in the lagoon,
excessive commercial fishing and heavy hunting pressure. The relatively low number of ducks
present in recent years has been attributed to the severe disturbance caused by shooting.
Effluents from planned aquaculture facilities will be diverted into the lagoon.
Economic and social values: The lagoon supports an important commercial fishery.
Fauna: A very important wetland for a wide variety of water birds, notably herons and egrets,
shorebirds and terns. Waterfowl recorded during a census in January 1988 included 100 herons
and egrets of five species, and:
450 Himantopus himantopus
300 Vanellus indicus
1,160 Pluvialis dominica
80 Charadrius dubius
185 C. alexandrinus
400 C. mongolus
60 Limosa limosa
2,000 Tringa stagnatilis
50 T. nebularia
650 Calidris minuta
1,300 C. ferruginea

50 Larus brunnicephalus
550 Chlidonias hybrida
5,000 C. leucoptera
320 Gelochelidon nilotica
65 Hydroprogne caspia
1,000 Sterna hirundo
2,200 S. albifrons
The lagoon was formerly an important wintering area for ducks, but numbers have been low in
recent years, apparently because of heavy shooting pressure. Only 250 ducks of four species
were present in January 1984, and none was present in January 1988.
Special floral values: The mangrove swamps and salt marsh communities are of considerable
botanical interest.
Research and facilities: Some mid-winter waterfowl censuses have been carried out in recent
years.
References: Hoffmann (1982 & 1985); Karpowicz (1985).
Criteria for inclusion: lb. 3a.
Source: J.I. Samarakoon and T.W. Hoffmann.
Wetland name: Puttalam Lagoon
Country: Sri Lanka
Coordinates: 7°58'-8°2l'N, 79°43'-79°50'E;
Location: at Puttalam, 120 km north of Colombo, Puttalam District, Northwestern Province.
Area: 36,426 ha.
Altitude: Sea level.
Biogeographical Province: 4.2.1.
Wetland type: 02, 06, 07, 08 & 09.
Description of site: A large brackish to saline coastal lagoon with broad connection into the
open sea at its northern end. The lagoon extends for some 30 km from north to south and is up to
11 km wide. Much of the lagoon is fringed by mangrove swamps which cover an area of about
3,000 ha; salt marsh vegetation occurs in some places on the shoreline, and there are very large
beds of sea grasses at the north end of the lagoon and in Dutch Bay to the north. Few parts of the
lagoon exceed 3m in depth, and the average depth is less than lm. The lagoon is tidal, and the
water level also fluctuates seasonally according to rainfall. Extensive mudflats are exposed at
low tide and at low water levels during the dry season, particularly along the western shore and
at the southern end. Two much smaller lagoons, Karaitivu (260 ha) and Kalpitiya (390 ha),
branch off the main lagoon near its mouth in Dutch Bay, Karaitivu to the east and Kalpitiya to
the west. There are large areas of salt pans adjacent to both these lagoons and also along the
eastern shore of the main lagoon. The lagoon is linked to Mundel Lake to the south by a dredged
channel, and receives freshwater inflow from the Mi Oya and several other streams entering
from the east. It is exceptional amongst estuarine lagoons in that the salinity rarely decreases
below 15 p.p.t., even during the rainy season.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Some 3,000 ha of mangrove swamps, small areas of salt marsh vegetation,
and extensive beds of sea grasses; coconut plantations, cultivated land, open forest, scrub and
grassland in surrounding areas.
Land tenure: The lagoon is state owned; surrounding areas are partly state owned and partly
private.
Conservation measures taken: None.
Conservation measures proposed: None

Land use: Fishing for prawns and small fish with throw-nets, and salt production, particularly at
Palavi in the southeast; aquaculture (mainly for prawns) and cultivation of coconuts and other
crops in surrounding areas. There is a naval base at Kalpitiya.
Possible changes in land use: A proposal has been made to develop aquaculture in the lagoon,
using pens and cages.
Disturbances and threats: The principal threats are the expansion of aquaculture schemes and
saltpans in the area, and destruction of mangroves for firewood, beams and poles.
Economic and social values: The lagoon supports a major fishery for finfish, prawns and
mussels, and is an important breeding area for a variety of commercially important fishes and
prawns. Some 2,000 fishermen were operating in the lagoon in 1982. Total fisheries production
has been estimated at 45 kg/ha/yr.
Fauna: A very important wetland for a wide variety of water birds, notably pelicans, herons,
egrets, ducks, shorebirds and terns. Large numbers of waterfowl were present in January 1988,
but the vast size of the wetland precluded any complete census. The commoner large water birds
and ducks included Pelecanus philippensis, Phalacrocorax niger, Nycticorax nycticorax,
Ardeola grayii, Bubulcus ibis, Egretta garzetta, E. intermedia, Platalea leucorodia,
Dendrocygna javanica, Anas acuta and A. querquedula. Shorebirds, gulls and terns recorded
during a partial census of the shoreline and adjacent salt pans included the following:
190 Himantopus himantopus
140 Pluvialis dominica
200 Charadrius dubius
60 C. alexandrinus
5,900 C. mongolus
110 Tringa totanus
7,380 T. stagnatilis
135 T. nebularia
75 Arenaria interpres
6,100 Calidris minuta
3,000 C. ferruginea
170 Larus brunnicephalus
65 Gelochelidon nilotica
45 Hydroprogne caspia
6,500 Sterna hirundo
along with many other species in small numbers.
Kalpitiya Lagoon was formerly an occasional haunt of the Dugong Dugong dugon. The Green
Sea Turtle Chelonia mydas still occurs in the area.
Special floral values: The extensive mangrove swamps and sea grass beds are of considerable
botanical interest.
Research and facilities: Some mid-winter waterfowl censuses have been carried out in recent
years. The Fisheries Department and the National Aquatic Research Agency maintain various
facilities at the lagoon including a laboratory at Kalpitiya (NARA).
References: Amarasinghe & Perera (1984); Durairatnam (1963); Hoffmann (1982); Jayasuriya
(1984); Perera & Siriwardena (1982); Ramanathan (1969); Samarakoon (1986).
Criteria for inclusion: 1b, le, 2a, 2b, 3a.
Source: J.I. Samarakoon and T.W. Hoffmann.
Wetland name: Wetlands in Wilpattu National Park
Country: Sri Lanka
Coordinates: 8°12'-8°32'N, 79°52'-80°10'E;

Location:30-60 km west of Anuradhapura and 30 km northeast of Puttalam, Puttalam and
Anuradhapura Districts, Northwestern and North-Central Provinces.
Area: Area of wetlands unknown; National Park 131,692 ha.
Altitude: Sea level to 152m.
Biogeographical Province: 4.13.4./4.2.1.
Wetland type: 04, 05, 07, 08, 11, 14, 15 & 17.
Description of site: All the small permanent and seasonal lakes, ponds and marshes (villus) in
Wilpattu National Park, especially Atha and Periya Uppu villus, as well as several small water
storage reservoirs (tanks) and the park's five main river systems. There are about 40 villus, most
of which are fresh although several are saline. They are formed in shallow depressions where
local run-off collects over an impermeable layer or where water percolates through a thin layer
of soil from the underlying Jaffna limestone. The principal river systems are the Modaragam
Aru, Kala Oya, Denigaha Ella, Berige Ella and Pan Ella. The park is situated in a flat, sandy
region, and many of the villus are surrounded by sand dunes. The western margin borders on
Dutch Bay and Portugal Bay, and the park includes about 40 km of coastline. Most of the coast is
rocky with limestone cliffs, but there are some sandy beaches, notably east of Kudirimalai Point,
and also some dune formations and small patches of mangrove swamp.
Climatic conditions: Tropical monsoonal climate typical of Sri Lanka's low country dry zone.
Fairly heavy rains in March and April are followed by an extensive dry period from May until
early September. The major rainy season lasts from September until December. The average
annual rainfall is 1,000 mm, and the mean annual temperature 27.2 °C.
Principal vegetation: No information is available on the aquatic vegetation. Three categories of
terrestrial vegetation can be distinguished: littoral vegetation including salt-tolerant grasses and
low scrub adjacent to the beach; monsoon scrub of very low stature; and monsoon forest with tall
emergents such as Manilkara hexandra and Chioroxylon sweitenia. Some 73% of the park is
dense forest and the rest is more open habitat.
Land tenure: The whole of the National Park is state owned.
Conservation measures taken: Protected within Wilpattu National Park, first established in
February 1938 and subsequently extended in 1967, 1969 and 1973 to its present size of 131,692
ha. The park has been abandoned in recent years because of civil disturbances in the area.
Conservation measures proposed: Sea areas in Dutch Bay and Portugal Bay adjacent to the
park have been proposed as Marine Sanctuaries, largely to protect the Dugong Dugong dugon.
Land use: Nature conservation. There is a small fishing village at Pookulam in the extreme
northwestern corner of the park, established as overflow from Mullikulam, outside the park. In
addition, there are seasonal fishing camps along the coast at Kudirimalai, Palugaturai and
Kolankanatte.
Disturbances and threats: None known at the wetlands. Well-organized illegal extraction of
timber and poaching have been the principal problems in the National Park. The expanding
village at Pookulam and increasing usage of the seasonal fishing camps along the coast threaten
the integrity of the park.
Economic and social values: There are a number of historic sites in the park, mostly temples
and monasteries with dagobas but also including the remnants of breached tanks left over from
the agricultural period of the ancient Sinhalese civilizations. The Catholic churches at
Palugaturai and Pallakandal attract many thousands of pilgrims each year.
Fauna: The numerous wetlands in the park support a wide variety of resident and migratory
waterfowl. There are large breeding populations of Painted Storks Mycteria leucocephala and
Openbill Storks Anastomus oscitans, and smaller numbers of breeding Spot-billed Pelicans
Pelecanus philippensis. Other resident species include Tachybaptus ruticollis, Phalacrocorax
fuscicollis, P. niger, Anhinga melanogaster, Nycticorax nycticorax, Ardeola grayii, Egretta
garzetta, E. intermedia, E. alba, Ardea purpurea, A. cinerea, Ciconia episcopus, Leptoptilos

javanicus, Threskiornis melanocephalus, Platalea leucorodia, Dendrocygna javanica, Porphyrio
porphyrio, Hydrophasianus chirurgus, Himantopus himantopus, Esacus recurvirostris, Vanellus
indicus, Chlidonias hybrida and Sterna albifrons. The ducks Anas acuta and A. querquedula and
a number of migratory shorebirds are common winter visitors and passage migrants. Periya Uppu
Villu regularly harbours large concentrations of A. acuta and A. querquedula just prior to the
return migration in March and April.
The park supports a rich mammalian fauna including Asian Elephant Elephas maximus (resident
population of at least 70 animals), Sloth Bear Melursus ursinus, Leopard Panthera pardus and
Water Buffalo Bubalus bubalis (about 160 animals).
The Marsh Crocodile Crocodylus palustris is fairly common, and the Pond Turtle Melanochelys
trijuga and Soft-shelled Turtle Lissemys punctata are resident in most of the larger permanent
villus. Other reptiles include the monitor lizard Varanus bengalensis, the rat snake Ptyas
muscosus and the python Python molurus.
Special floral values: No information.
Research and facilities: Basic faunal and floral surveys have been carried out, and the
populations of Asian Elephant, Muntjac Deer, langurs and Toque Monkeys have been the subject
of special studies. There are several lodges and guesthouses for visitors, and a good network of
roads has been constructed, particularly between the main villus.
References: Hoffmann (1982 & 1984); IUCN (in prep); Karpowicz (1985).
Criteria for inclusion: la, lb. 2a, 2b, 3b.
Source: T.W. Hoffmann and references.
Wetland name: Nachchaduwa Tank
Country: Sri Lanka
Coordinates: 8°15'N, 80°29'E;
Location: 10 km southeast of Anuradhapura, Anuradhapura District, North-Central Province.
Area: 1,784 ha.
Altitude: c.100m.
Biogeographical Province: 4.13.4.
Wetland type: 17.
Description of site: A large irrigation tank with a maximum depth of 7.6m, extensive shallow
areas and an abundance of aquatic plants. The catchment area is about 61,000 ha. The water is
fresh with a pH of 7.5.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone. The average
annual rainfall is about 1,090 mm and the mean annual temperature 27.5°C.
Principal vegetation: The phytoplankton is dominated by Melosira. No information is available
on the aquatic macrophytes. The tank is in a region of dry mixed evergreen forest.
Land tenure: The tank is state owned; surrounding areas are partly state owned and partly
privately owned.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing and water supply for irrigation and domestic use.
Disturbances and threats: No information.
Economic and social values: Fisheries production and water supply. The annual production of
fish is estimated at 204 metric tonnes.
Fauna: Economically important fishes include Labeo dussumieri (the most abundant
species), Puntius sarana, P. dorsalis, Ompok bimaculatus, Heteropneustes fossilis, Anabas
testudineus and Ophiocephalus striatus. Known to be an important site for a wide variety of
waterfowl including pelicans, cormorants and storks, but no details are available.

Special floral values: No information.
References: Mendis (1965).
Criteria for inclusion: 1b, 3b.
Source: Leonard Pinto.
Wetland name: Giant's Tank
Country: Sri Lanka
Coordinates: 8°52'N, 80°02'E;
Location: near Murukkan, 18 km southeast of Mannar, Mannar District, Northern Province.
Area: 1,840 ha.
Altitude: Less than 25m.
Biogeographical Province: 4.13.4.
Wetland type: 17.
Description of site: An ancient water storage reservoir (tank), now heavily silted, on the coastal
plain of northwestern Sri Lanka, about five km from the sea. The tank is fed by an ancient canal,
recently restored, which carries water from the Malwatu Oya river (Aruvi Aru). The tank has a
catchment area of 9,850 ha, a maximum depth of 3.2m, and a pH of 7.5. The water level
fluctuates widely according to usage for irrigation and monsoon rainfall.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,051 mm
and a mean annual temperature of 27.8°C.
Principal vegetation: There are few aquatic macrophytes; the phytoplankton
includes Oscillatoria, Microcystis and Hyella. The tank is surrounded by rice paddies and dry
scrub forest.
Land tenure: The tank is state owned; surrounding areas are partly state owned and partly
private.
Conservation measures taken: Protected in the Giant's Tank Sanctuary (3,944 ha), established
in September 1954 under the Fauna and Flora Preservation Ordinances. The sanctuary is
maintained by the Department of Wildlife Conservation.
Conservation measures proposed: None
Land use: Fishing and water supply for irrigation and domestic use.
Disturbances and threats: Siltation as a result of forest clearance in surrounding areas, and
eutrophication.
Economic and social values: The tank supports an important fishery; production is estimated at
about 200 metric tonnes per year.
Fauna: Commercially important fishes include Labeo dussumieri, Puntius sarana (abundant),
Puntitius dorsalis, Ompok bimaculatus, Heteropneustes fossilis, Tilapia mossambica and
Ophicephalus striatus.
The tank is known to be important for a variety of large water birds, ducks and shorebirds, but
few details are available. An estimated 11,000 ducks were present in 1965, including 1,000
Nettapus coromandelianus; in February 1984, Powell recorded 1,800 Anas penelope and 1,100
A. querquedula. The Comb Duck Sarkidiornis melanotos has been reported.
Asian Elephants Elephas maximus occur in the vicinity of the tank.
Special floral values: None known.
Research and facilities: Some studies have been carried out at the tank, mainly on the fisheries.
References: Fernando & Indrasena (1969); Hoffmann (1982 & 1985); Karpowicz (1985);
Powell (1984b).
Criteria for inclusion: 1b, 3b.
Source: Leonard Pinto.

Wetland name: Vankalai Kalapuwa, Periya Kalapuwa and Mannar Causeway
Country: Sri Lanka
Coordinates: 8°48'-9°03'N, 79°52'-79°57'E;
Location: between Vankalai and Mannar, Mannar District, Northwestern Province.
Area: Vankalai Kalapuwa 200 ha; Periya Kalapuwa 650 ha; Mannar Causeway c.7,500 ha.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 06, 07, 08 & 17.
Description of site: A complex of tidal lagoons, mangrove swamps, salt marshes and extensive
intertidal mudflats stretching from Vankalai Kalapuwa in the south to the base of the Mannar
Peninsula in the north. Vankalai Kalapuwa (200 ha) and Periya Kalapuwa (650 ha) are shallow
tidal lagoons with mudflats and mangrove swamps. Both are brackish to saline, with depths of
1-3m. They are bordered on their seaward side by a sand spit with openings to the sea at both
ends. The coastal marshes and mudflats extend northwards from Periya Kalapuwa along both
sides of the Mannar Causeway. To the north of the causeway, there is an abandoned water
storage reservoir (tank) of 60 ha with shallow brackish water (Kora Kulam).
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Mangrove vegetation and salt marsh communities; rice paddies, sparse
grassland and open scrub with scattered palms in adjacent areas.
Land tenure: The lagoons and surrounding areas are state owned.
Conservation measures taken: None.
Conservation measures proposed: There is a long-standing proposal that the triangular area
between Vankalai, Mantai and Mannar, including the Mannar Causeway, should be made into a
sanctuary or nature reserve, chiefly for water birds.
Land use: Fishing, mainly for prawns; cultivation of rice and some livestock grazing in
surrounding areas.
Disturbances and threats: Water birds are subjected to considerable shooting pressure along
the Mannar Causeway.
Economic and social values: Vankalai and Periya lagoons support a small prawn fishery.
Fauna: The entire area is known to be of great importance for large waterbirds, ducks,
shorebirds, gulls and terns, but few details are available. In mid-January 1984, Periya Kalapuwa
held 6,000 Anas penelope and about 10,000 A. querquedula, while Vankalai Kalapuwa held a
roost of about 8,000 shorebirds, mainly Charadrius leschenaultii (1,800), Calidris minuta and C.
ferruginea. The mudflats along the Mannar Causeway are believed to be the first landfall for
many of the migratory shorebirds entering Sri Lanka in the autumn. During the monsoon period,
Kora Kulam provides a high-tide roost for shorebirds, which feed along the causeway at low
tide. Some 1,500 Anas querquedula, 400 Pluvialis squatarola, 1,300 Limosa limosa, 170 Tringa
totanus and 4,000 Calidris minuta were present at the tank in January 1984 (Powell, l984b). B.A.
Lane recorded over 500 shorebirds in the area in April 1984, including 300 Calidris minuta and
100 C. ferruginea.
The Indian Courser Cursorius coromandelicus occurs in the proposed sanctuary area.
Special floral values: No information.
References: Hoffmann (1982 & 1985); Karpowicz (1985); Powell (l984b).
Criteria for inclusion: 1b, 2c, 3a.
Source: J.I. Samarakoon and T.W. Hoffmann.
Wetland name: Adam's Bridge
Country: Sri Lanka

Coordinates: 9°04'-9°09'N, 79°27'-79°40'E;
Location: between Talaimannar and Danushkodi (India), 25-50 km WNW of Mannar, Mannar
District, Northern Province.
Area: Unknown.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 01, 03 & 06.
Description of site: A chain of about 20 small islands with associated sand banks and intertidal
mudflats, stretching for almost 30 km between Mannar Peninsula in the east and Rameswaran
Peninsula (India) in the west.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Sea grasses; species of Spinifex and lpomoea on the sandy islands.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: The extensive intertidal mudflats off the western end of Mannar Island are a wintering
area for large numbers of shorebirds, gulls and terns of a wide variety of species, including the
Oystercatcher Haematopus ostralegus and Crab Plover Dromas ardeola.
Special floral values: There are some interesting Baobab trees on Mannar Island and the
Mannar Peninsula, which were brought to Sri Lanka by Arab traders over a thousand years ago.
References: Hoffmann (1982); Karpowicz (1985).
Criteria for inclusion: lb, 3b.
Source: T.W. Hoffmann.
Wetland name: Palk Bay, Devil's Point and Vidattaitivu Lagoon
Country: Sri Lanka
Coordinates: 8°59'-9°25'N, 79°59'-80°04'E;
Location: from the east end of the Mannar Causeway, Mannar District, north to Devil's Point, 30
km SSE of Jaffna, Jaffna District, Northern Province.
Area: c.70 km of coastline; Vidattaitivu Lagoon 1,300 ha.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 01, 03, 05, 06, 07 & 08.
Description of site: The extensive intertidal mudflats, sand banks and mangrove swamps on the
shores of Palk Bay and Devil's Point, and a shallow brackish coastal lagoon (Vidattaitivu) of
about 1,300 ha, adjacent to the southern edge of the bay. There are several small islands off
Devil's Point.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: Mangroves; scrub jungle in adjacent areas.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing; some shifting cultivation in adjacent areas.
Disturbances and threats: No information.
Economic and social values: No information.

Fauna: Known to be an important area for migratory shorebirds, and probably important for
many other species of waterfowl, but little information is available. The largest concentration of
Crab Plovers Dromas ardeola ever recorded in Sri Lanka was observed at Devil's Point. In April
1984, B.A. Lane recorded over 3,800 shorebirds on a five km stretch of mudflats at the south end
of Palk Bay; these included:
30 Pluvialis squatarola
1,560 Charadrius mongolus
650 Tringa totanus
15 Xenus cinereus
1,560 Calidris ferruginea
Lane has suggested that as many as 80,000 shorebirds may utilize the extensive mudflats
stretching for about 100 km from Mannar Causeway around Palk Bay to Jaffna.
Special floral values: No information.
Criteria for inclusion: lb. 3a.
Source: J.I. Samarakoon and T.W. Hoffmann.
Wetland name: Iranaitivu Islands
Country: Sri Lanka
Coordinates: 9°17'N, 79°59'E;
Location:in Palk Bay, eight km off Devil's Point and 40 km south of Jaffna, Jaffna District,
Northern Province.
Area: c.550 ha.
Altitude: Sea level.
Biogeographical Province: 4.13.4.
Wetland type: 03.
Description of site: Two small offshore islands with fringing coral reefs. The interior of the
main island is flooded during the rainy season.
Climatic conditions: Tropical monsoonal climate; in the low country dry zone.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Reported to be important for migratory ducks, shorebirds, gulls and terns, but few details
are available. Only 80 ducks were recorded during a survey in January 1984. However, local
people reported that normally there were large concentrations of ducks on the main island in
mid-winter (10,000 birds or more). It is possible that the islands are used mainly as a roosting
area by the ducks. Three Crab Plovers Dromas ardeola were present in January 1984.
Special floral values: No information.
References: Hoffmann (1982 & 1985).
Criteria for inclusion: 1b, 3b.
Source: See references.
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BURMA
INTRODUCTION

Area: 676,581 sq.km.
Population: 35,313,905.
Burma extends from latitude 10°N in the extreme south, to latitude 18°N on the northern
border with Tibet, a total distance of some 2,093 km. Between these two extremes, there
exists an ecological spectrum of almost unique variety, ranging from tropical rain forest and
coral reefs in the south to temperate forests of conifers, oaks and rhododendrons in the far
north, where snow-capped mountains up to 5,792m mark the eastern extremity of the
Himalayas. High mountain ranges form a continuous barrier along the western border with
India and Bangladesh, extending southward parallel with the coast almost to the Irrawaddy
Delta. In the east, the high crest of the Irrawaddy-Salween divide and the rugged mountains
of the Shan Plateau border on China, Laos and Thailand. Between these western and eastern
mountain barriers lies the fertile, densely populated basin of the Irrawaddy, with its main
tributary, the Chindwin, joining it from the northwest. Burma's other great river, the Saiween,
flows south through neighbouring Yunnan and then cuts through the Shan Plateau in deep,
heavily forested gorges, before finally reaching the sea in the Gulf of Martaban. In the
southeast, Tenasserim extends in a mountainous arm along the Thai border as far as the Kra
Isthmus, and includes the hundreds of islands of the Mergui Archipelago in the Andaman Sea
to the west.
Apart from the northern uplands of Kachin State, the climate is tropical monsoonal, with a
rainy season coinciding with the southwest monsoon from May to October, and a generally
well marked dry season from November to April. There are, however, important local
variations, with mean annual rainfall ranging from as little as 750 mm in parts of the central
dry zone to over 6,350 mm in Tenasserim.
Burma enjoys an unusually high floral and faunal diversity, ranging from typically
Himalayan species in the north, to those associated with the Malay Peninsula in the south.
The dominant vegetation type is forest, which covers about 42% of the land surface. Mixed
deciduous forest, which features economically important teak and other hardwoods, is found
throughout the dry zone of central Burma, with the exception of the densely populated
Irrawaddy Valley. Evergreen forest is found in less heavily settled areas in the north and
south of the country. Freshwater and tidal swamp forests, including mangrove, occur on the
coast and in the Irrawaddy Delta, while temperate and alpine forest is found in the extreme
north. (IUCN, in prep). Over 7,000 species of flowering plants and some 300 species of
mammals, 360 reptiles and almost 1,000 birds have been recorded.
Although the human population is not high by south Asian standards, it is increasing steadily,
and with the growth in population, more and more of the natural habitat is being destroyed by
clearance for agriculture or exploitation for timber. Deforestation is currently estimated at

some 125,000 ha per year (FAO, l985a). The loss of forest cover, or severe degradation, has
been almost total in the Irrawaddy Delta, in the Irrawaddy and Sittang valleys and in
extensive coastal areas. Closed forest cover is now restricted to the less accessible areas in
the Arakan and Pegu hill ranges, the Shan Plateau and the northern and southern extremities
of the country (IUCN, in prep).
Burma remains the only country in Southeast Asia where extensive natural areas have not yet
been established as national parks or other adequately protected areas (MacKinnon &
MacKinnon, 1986). Wildlife Sanctuaries cover only 0.7% of the total land area, although
reserved forests, which for conservation purposes are in some respects comparable to wildlife
sanctuaries, cover some 90,673 sq.km, or 13.4% of the total land area. Whilst nature
conservation within designated areas has largely failed, civil unrest, particularly in the north
of the country, has hampered intensive settlement and development, with consequent benefits
for wildlife in those areas (IUCN, in prep).
In 1980, the Burmese Government requested the Food and Agricultural Organization of the
United Nations and the United Nations Development Programme to assist in a joint Nature
Conservation and National Parks Project with the Working People's Settlement Board.
Objectives included natural ecosystem conservation, protection of endangered flora and
fauna, and development of sanctuaries. The principal recommendations made by the project
were: (a) formulation of a national conservation policy; (b) enactment of modern
conservation legislation; (c) creation of a professional nature conervation agency; (d)
establishment of an independent Department of Nature Conservation and National Parks; (e)
initiation of public education programmes; and (f) designation of new protected areas (FAO
1985a). However, adoption and implementation of these proposals has been slow, and of the
five areas proposed as potential national parks, only Alanguadaw Kathapa has been
designated (Blower, 1985).
Summary of Wetland Situation
With a coastline of 2,278 km, several very large estuarine and delta systems and numerous
offshore islands, Burma possesses a great wealth and diversity of coastal wetland habitats,
including extensive coral reefs, sandy beaches (important for nesting sea-turtles), intertidal
mudflats and mangrove swamps. There are an estimated 517,000 ha of mangrove forest in
Burma (Saenger et al., 1983), mostly located in the Irrawaddy Delta and on the Tenasserim
and Arakan coasts and offshore islands. However, only a small proportion of the mangrove
forest remains in an undisturbed condition, and the once extensive forests of the Irrawaddy
Delta are now much degraded. The mangroves are important not only as breeding areas for
large waterbirds and many commercial fishes and crustaceans, but also as a source of
nutrients for the otherwise poor offshore waters.
Many of the offshore islands contain a wide variety of marine and terrestrial habitats in a
small area, and are the best localities for conserving coral reefs, mangrove forest and
sea-turtle nesting beaches. In particular, islands in the Mergui Archipelago off the
Tenasserim coast offer great potential for both conservation of marine ecosystems and
eventual tourist development (FAO, 1985a). The remote oceanic islands, such as the Preparis

Islands (14°52'N, 93°41'E) and Coco (14°07'N, 93°22'E), may also be important breeding
areas for sea-birds, and should be surveyed to assess their conservation value (FAO, 1985a).
Much the most extensive wetlands in the interior of the country are the seasonally inundated
floodplains of the three main river systems: the Irrawaddy-Chindwin, Sittang and Salween.
Such plains are estimated to form a surface of some 60,000 sq.km during the four or five
months of the monsoon season. When flooded, they provide excellent feeding areas for large
numbers of waterfowl and fertile spawning grounds for a number of freshwater fishes, among
which species of carp, catfish and perch predominate. Large areas of the floodplains have
been bunded and reclaimed for permanent agriculture, particularly in the northern and central
portions of the Irrawaddy Delta, and the great majority of land still subject to seasonal
inundation is used for cultivation of rice during the dry season. As a consequence, very little
natural floodplain habitat remains, except perhaps along some of the larger rivers in remote
northern regions.
Permanent feshwater bodies, including the two main lakes, Inle and Indawngy, cover about
130,000 ha. In addition, there are numerous man-made impoundments, tanks and village
ponds, and some 41 major reservoirs with a total surface area of about 80,000 ha (FAO,
1980).
Fisheries production from the flood plain wetlands is officially recorded at some 110,000
tons per year, but this seems low considering the intensive levels of exploitation, and
suggests statistical under-recording. The fisheries in permanent waters (rivers and lakes) are
said to produce 37,000 tons, and freshwater aquaculture 2,400 tons (FAO, 1980).
Only a very small proportion of Burma's wetlands are legally protected within existing
reserves. Coastal protected areas are limited to the Thamihla Kyun and Moscos Islands
Wildlife Sanctuaries, and there is no current legislation for the establishment of marine
protected areas. No freshwater wetlands are protected except for Wethtigan Lake (440 ha),
which has been designated as a Wildlife Sanctuary. Three important wetlands have, however,
been proposed as protected areas, namely Inle Lake, Mong Pai Lake and Mohingyi Lake
(IUCN, in prep).
Wetland Research
Very little research seems to have been carried out on the wetlands of Burma, other than
forest surveys and inventories in the mangrove forests of the Irrawaddy Delta. The
FAO/UNDP Nature Conservation and National Parks Project included preliminary surveys of
over 20 potential sites for protection, and several of these were wetlands, notably the
southern Irrawaddy Delta, Inle Lake, Mong Pai Lake, Mohingyi Lake and Gyobyu Reservoir.
Fisheries research and survey work is still at an early stage of development in Burma, and the
facilities of the Department of Fisheries are rather restricted. In recent years, a number of
oceanographic and biological observations have been undertaken in Burmese waters by local
trawlers and research vessels from the USSR and USA on behalf of the Burmese
Government. Fish culture investigations and training courses are centred at the Hlawga
Freshwater Fisheries Research Station near Rangoon (FAO, 1980).

The present status of many waterfowl species in Burma is very poorly known, and indeed
there has been very little serious ornithological investigation of any kind in the country for
many years. However, in the winter of 1987/88, the Wildlife and Sanctuaries Division of the
Forest Department conducted waterfowl censuses at three important sites, and intends to
continue and expand these counts in the future.
Wetland Area Legislation
The legal protection of natural resources in Burma rests on two acts, both dating from the
pre-World War II colonial period. The 1902 Burma Forest Act (amended in 1906, 1912,
1926, 1938 and 1941) repealed all earlier forest acts. This act allows the Ministry of
Agriculture and Forests to establish game sanctuaries and reserved forests on any land at the
disposal of the government, and places responsibility for their management and protection on
the Forest Department. The procedure for establishing reserved forests makes provision for
certain activities, such as agriculture, to continue after designation (IUCN, in prep).
The 1902 Forest Act was enhanced by the 1936 Burma Wildlife Protection Act (amended in
1954), which makes provision for the establishment of wildlife sanctuaries on any
government-owned land or on private land where the owner's consent has been obtained. The
Act prohibits all hunting, fishing and wilful disturbance to any animal in wildlife sanctuaries,
and similar activities in reserved forests have to be licensed. In addition, closed hunting
seasons were established and a limited number of species received year-round protection.
However, as with the 1902 Forest Act, the 1936 Act was not applicable nationwide and
certain tribal areas were exempt (IUCN, in prep).
Although the 1902 Forest Act and the 1936 Wildlife Protection Act theoretically provide
protection for wildlife in both reserved forests and in wildlife sanctuaries, neither act includes
measures specifically to protect habitat. In 1985, new legislation was proposed which would
not only strengthen conservation efforts but also for the first time make provision for the
establishment of national parks and nature reserves (FAO, 1985b).
Wetland Area Administration
Responsibility for managing game sanctuaries and wildlife sanctuaries lies with the Forest
Department, which is one of the oldest in Asia. However, the Forest Department is
overshadowed by the politically more influential State Timber Corporation, which has a
monopoly on timber exploitation in reserved forests. Direct management of reserved forests
and wildlife sanctuaries is carried out by District Forest Officers and their subordinate staff.
The Forest Department has not, however, maintained any staff with specific wildlife
conservation duties since 1942. Responsibility for the development of the proposed national
parks, nature reserves and recreation areas rests with the Working People's Settlement Board,
a government agency which is primarily involved in the management of State Agricultural
Farms. This body, however, lacks the necessary authority for law enforcement under the
existing legislation (IUCN, in prep).

Organizations involved with Wetlands
a) Governmental Organizations
Ministry of Agriculture and Forests - Planning and Statistics Department
The Director-General is the key government official within the Ministry for approval of
international contacts
- Forest Department Wildlife and Sanctuaries Division Planning and Statistics Division
National Forest Survey and Inventory
Working People's Settlement Board
b) International Organizations
Food and Agriculture Organization of the United Nations (FAO)

WETLANDS
Site descriptions based on the literature, principally the reports of the FAO/UNDP Nature
Conservation and National Parks Project in Burma and the IUCN Directory of I±domalayan
Protected Areas (IUCN, in prep).
Wetland name: Upper Irrawaddy and Mogawng Chaung
Country: Burma
Coordinates: 25°45'N, 96°40'E to 23°30'N, 96°OO'E;
Location: the upper Irrawaddy from the region of Tagaung, 60 km below its confluence with
the Shweli, upstream to the region of Myitkyina on the Mali Hka, and the Mogawng Chaung
to its headwaters in the region of Shaduzup, southern Kachin State, eastern Sagaing Division
and northern Mandalay Division.
Area: Area of wetlands unknown; approximately 300 km of the Irrawaddy River and 90 km
of the Mogawng Chaung.
Altitude: l00-250m.
Biogeographical Province: 4.9.4.
Wetland type: 11, 12, 13, 14, 15, 18 & 21.
Description of site: Large meandering rivers with many islands and sand banks, and the
adjacent floodplains with numerous small lakes, marshes, seasonally flooded grassland and
swamp forest. The rivers rise in the Kumon and Mangin Range and are mostly slow-flowing
in broad valleys with extensive grassy marshes (lwins). The Mogawng Chaung passes
through a gorge west of Myitkyina, and the Irrawaddy passes through a gorge north of
Bhamo. The most extensive marshes are on the west bank of the Mogawng Chaung 40 km
southwest of Myitkyina, on the west bank of the Irrawaddy opposite Bhamo, on both banks
of the Shweli near its confluence with the Irrawaddy, and on the east bank of the Irrawaddy
near Tonhon. The numerous lakes and ponds are mainly of the oxbow type, with a maximum
area of 500 ha. The main Irrawaddy splits into several channels between Tonbon and
Tagaung, creating a complex of large islands and sand banks.
Climatic conditions: Monsoonal climate; the average annual rainfall in southern Kachin
varies between 1,800 mm and 2,500 mm.
Principal vegetation: The original vegetation cover in the valleys included extensive areas
of short grass, known as iwins. The hills were covered with tropical broad-leaved evergreen
forest dominated by species of Terminalia and Shorea. The present condition of the
vegetation is not known.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: Security problems in northern Burma have resulted in a ready
supply of firearms, and it is likely that hunting is widespread.
Economic and social values: No information.
Fauna: No recent information is available. In the early part of this century, the region was
noted for its large numbers of wintering waterfowl, particularly Anatidae. Common winter

visitors included Anser anser, A. indicus, Tadorna ferruginea, Anas penelope, A. strepera, A.
crecca, A. poecilorhyncha, A. acuta, A. querquedula, A. clypeata, Aythya nyroca, A. fuligula,
Mergus merganser and Fulica atra. Other wintering waterfowl included Podiceps cristatus,
Ciconia nigra, Anas falcata, Aythya baeri, Vanellus cinereus, several species of snipe
Gallinago and Larus brunnicephalus. The area also supported a wide variety of breeding
waterfowl including Tachybaptus ruficollis, Phalacrocorax carbo, P. niger, Anhinga
melanogaster, Ixobrychus cinnamomeus, I. flavicollis, Nycticorax nycticorax, Ardeola grayii,
Bubulcus ibis, Egretta garzetta, E. intermedia, E. alba, Ardea purpurea, A. cinerea, Ciconia
episcopus, Dendrocygna javanicus, Sarkidiornis melanotos, Nettapus coromandelianus,
Gallicrex cinerea, Porphyrio porphyrio, Hydrophasianus chirurgus, Metopidius indicus,
Rostratula benghalensis, Esacus recurvirostris, Glareola maldivarum, G. lactea, Vanellus
duvaucelii, Charadrius dubius, Sterna aurantia, S. melanogaster, S. albifrons and Rhynchops
albicollis (Smythies, 1953).
Several rare species of waterfowl are known from this region: the White-bellied Heron Ardea
imperialis was reported to be fairly common along the upper regions of the Mali Kha to the
north; the White-winged Wood-Duck Cairina scutulata was formerly quite common in
swamp forests and riverine marshes as far south as the Shweli River; the eastern race of the
Sarus Crane Grus antigone sharpii once nested in the lwins; and the Masked Finfoot
Heliopais personata has been reported (Smythies, 1953). All four of these could still occur in
the area. The Pink-headed Duck Rhodonessa caryophyllacea was recorded in the Bhamo area
in the 19th Century. Although there have been no reliable sightings of this species in the wild
since 1935 (in Bihar, India), there are recurrent rumours of its continued survival in the
remote wetlands of northern Burma.
A small population of the Gharial Gavialis gangeticus occurred along the Shweli River in the
early part of this century, but there have been no confirmed reports since 1927. The species
may now be extinct in Burma (FAO, 1985a).
Special floral values: No information.
Research and facilities: Because of security problems in north Burma, the region has been
closed to foreigners for many years and little if any research has been carried out by Burmese
scientists.
References: FAO (l985a); Smythies (1953).
Criteria for inclusion: 0.
Source: Operational Navigation Charts and references.
Wetland name: Wetlands in Pidaung Game Sanctuary
Country: Burma
Coordinates: 25°l5'-25°35'N, 97°04'-97°20'E;
Location: approximately 20 km west of Myitkyina, on the west bank of the Irrawaddy River
in Myitkyina Forest Division, Kachin State.
Area: Area of wetlands unknown; Game Sanctuary 70,502 ha.
Altitude: 148-l,362m.
Biogeographical Province: 4.9.4.
Wetland type: 11, 13, 15 & 18.
Description of site: The sanctuary comprises rolling hills and valleys, and includes part of
the riverine plains along the Irrawaddy to the east. The sanctuary is situated in an

amphitheatre of hills rising to some 2,400m. Underlying strata are probably Irrawaddy
alluvial deposits.
Climatic conditions: Monsoonal climate. The mean annual rainfall in South Kachin varies
between 1,800 mm and 2,500 mm.
Principal vegetation: The original vegetation cover of the plains included extensive areas of
short grass, known as lwins. The hills were covered with dense tropical broad-leaved
evergreen forest dominated by species of Terniinalia and Shorea. The present condition of
the vegetation is not known.
Land tenure: No information.
Conservation measures taken: The area was originally declared a Game Reserve in
October 1917 under the Burma Game Rules, 1917. A southern extension was notified in
1921. Both reserves were notified as a Game Sanctuary in September 1927, with a total area
of 71,928 ha. The Pidaung East Extension Reserve (1,300 ha) and the Kamaing Kachin Hill
Tract (191 ha) were gazetted as the Pidaung West Extension Reserve in 1938, and added to
the sanctuary. During the second World War, parts of the sanctuary were converted to paddy
cultivation; these areas have since been excised from the sanctuary (Tun Yin, 1954).
Conservation measures proposed: None
Land use: There are several villages just outside the sanctuary. Although no details are
known, the immediate vicinity of the sanctuary, in common with much of the Irrawaddy
valley, is probably heavily settled. The nearest major population centres are Myitkyina,
Mogaung, Namti and Mayan, located between one and 12 km to the west.
Disturbances and threats: Security problems in northern Burma have led to a ready supply
of firearms. This, and the 164 km of roads and paths within the sanctuary, probably leads to
widespread poaching. In addition, six villages and three tea plantations have rights over parts
of the protected area.
Economic and social values: No information.
Fauna:
Very little recent information is available. Mammals observed in the sanctuary in
1953-54 included Panthera tigris, P. pardus, a bear, possibly Selenarctos thibetanus,
Elephas maximus, Bos gaurus, B. javanicus, Cervus porcinus, C. unicolor, Muntiacus
muntjak, Cuon alpinus and Sus scrofa (Tun Yin, 1954). A species of rhinoceros, probably
Dicerorhinus sumatrensis, was reported in the 1950s, but was not considered to be resident in
the sanctuary. Leopard P. pardus and Green Peafowl Pavo muticus are still present, but E.
maximus and B. javanicus, although relatively abundant to the west of the sanctuary, are not
currently present in the sanctuary (Salter, 1983). No information is available on the
waterfowl.
Special floral values: No information.
References: Anon (1937); Burton (1950); FAO (1985a); IUCN (in prep); Salter (1983); Tun
Yin (1954 & 1955).
Criteria for inclusion: 0.
Source: See references.
Wetland name: Indawngy Lake
Country: Burma
Coordinates: 25°03'-25°15'N, 96°18'-96°25'E;
Location: 110 km WSW of Myitkyina, Kachin State.

Area: c.12,000 ha.
Altitude: 169m.
Biogeographical Province: 4.9.4.
Wetland type: 14.
Description of site: A large, permanent, freshwater lake set in a broad valley, with an
extensive marshy area to the north and northeast. The lake is fed by runoff from the
surrounding hills (peaks to 1,550m), and drains northeast via a small river for a distance of
45 km into the Mogawng Chaung, a tributary of the Irrawaddy.
Climatic conditions: Monsoonal climate. The average annual rainfall in southern Kachin
State varies from 1,800 to 2,500 mm.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Very little information is available. The lake is thought to be an important area for
waterfowl, particularly wintering Anatidae. The Masked Finfoot Heliopais personata has
been recorded (Smythies, 1953).
Special floral values: No information.
Research and facilities: Because of security problems, the region has been closed to
outsiders for many years, and the lake does not appear to have been investigated for at least
forty years.
References: Smythies (1953).
Criteria for inclusion: 0.
Source: Operational Navigation Charts.
Wetland name: Kyatthin Wildlife Sanctuary
Country: Burma
Coordinates: 23°30'-23°42'N, 95°24'-95°40'E;
Location: approximately 180 km NNW of Mandalay in Kanbalu township, upper Sagaing
Division.
Area: Area of wetlands unknown; Wildlife Sanctuary 26,820 ha, comprising Kyatthin
Wildlife Sanctuary (9,787 ha), Kyatthin Fuel Reserve (12,129 ha) and Kyatthin Extension
Reserve (4,924 ha).
Altitude: 180-240m.
Biogeographical Province: 4.9.4.
Wetland type: 11, 12, 13, 15 & 18.
Description of site: The sanctuary lies between the Mu and Irrawaddy rivers, and has flat to
undulating topography with a limited area of gullies and ridges in the west. Relatively
straight and narrow streams drain the sanctuary and flow into the Mu River, a tributary of the
Irrawaddy. Isolated pools remain in the drainage courses throughout the dry season, and a
number of large, permanent ponds in the centre of the sanctuary, linked with seasonally
flooded grassy depressions known as Iwins, ensure a year-round water supply. The streams

in the sanctuary have cut through a layer of alluvium to the underlying Tertiary sandstone,
conglomerates and shales.
Climatic conditions: The sanctuary is located on the northern edge of Burma's Dry Zone,
and thus has a low annual rainfall of about 1,100-1,500 mm. The monsoon season from June
to October is characterized by erratic showers, light southerly winds, moderate teiroeratures
and overcast conditions. Maximum and minimum temperatures at Shwebo, some 100 km to
the south, range between 40.5°C and 3.0°C, with a mean annual temperature of 29.4°C.
Principal vegetation: The vegetation has been modified as a result of the extraction of
firewood and annual burning of the grassland. Deciduous dipterocarp forest covers most of
the sanctuary, and is dominated by Dipterocarpus tuberculatus, Shorea oblongifolia and
Pentacme siarnensis. On more shallow, eroded soils and in areas of abandoned cultivation,
secondary growth and scrub predominate, with some bamboo, particularly near the
northeastern boundary. The lwins support a variety of tall grasses, and there are areas of
aquatic vegetation as well as paddy cultivation. A 6.4 km wide strip, centered about an
abandoned railway line, has been extensively planted for fuel wood, mainly D. tuberculatus
with some Eucalyptus sp (FAO, l982a).
Land tenure: No information.
Conservation measures taken: The Wildlife Sanctuary was established under Department
of Agriculture and Forests Notification No.1 1 7 dated 19 June 1941. Under this notification,
the Kyatthin Fuel Reserve and the Kyatthin Extension Reserve became incorporated into the
newly constituted Wildlife Sanctuary. The sanctuary was established to protect Thamin
(Cervus eldi thamin), which receive nationwide protection from hunting under the 1936
Burma Wildlife Protection Act.
Conservation measures proposed: In 1982, FAO made a series of recommendations aimed
at safeguarding the Thamin population. These included: (a) appointment of a sanctuary
superintendent and ten guards; (b) construction of an office in the sanctuary; (c) control over
bullock-cart traffic; (d) regulation of the extraction of forest produce; (e) initiation of
research into Fhamin ecology; and (f) realignment of the boundaries to exclude two villages
from the sanctuary and to explore the possibility of its expansion to the south (FAO, i982a).
Blower (1983) recommended that the status of the sanctuary be upgraded to Nature Reserve.
Land use: The sanctuary embraces three villages with a combined population of about 1,000
people. In addition, 17 villages are located on the periphery of the sanctuary. The principal
occupations of the inhabitants are agriculture, with rice and other crops being grown. Some
688 households have legal rights to collect timber for house-posts, fuel wood, bamboo,
thatching and other forest products, in addition to holding grazing rights for 3,464 cattle.
Much of the sanctuary is burnt annually to promote grass growth, and the resumption of fuel
wood extraction from the plantations straddling the railway is being considered (FAO,
1982a).
Disturbances and threats: The sanctuary is quite densely settled and is heavily used for
agriculture, grazing and extraction of fuel wood and other forest products. Bullock-cart
traffic has led to disturbance to wildlife and also facilitates poaching, although the latter
appears to be limited at present (FAO, l982a).
Economic and social values: The sanctuary is of considerable value for scientific research,
but is not considered to be of sufficient general interest to become a major tourist attraction.
Fauna: The sanctuary supports the largest population of Thamin Cervus eldi thamin in a
protected area in Burma, and the only population which can be regarded as truly viable

(Blower, 1983). This subspecies is considered to be virtually extinct outside the country.
Recent population censuses indicate that some 2,200 animals live in the sanctuary (FAO,
l985a; Salter & Sayer, 1986), in contrast to earlier estimates of between 50 and 500
individuals (FAO, 1983a). The only other Thamin in a protected area are an estimated
minimum of 240 animals in Shwesettaw Wildlife Sanctuary, some 450 km to the southwest.
Other noteworthy mammals include Panthera pardus, Cuon alpinus (reportedly common), a
small number of Banteng Bos javanicus and Cervus porcinus. Cervus unicolor, Muntiacus
munijak, Sus scrofa and a macaque Macaca sp also occur (FAO, 1982a).
The avifauna includes a number of species which are restricted within Burma to the dry zone.
Little information is available on the waterfowl. The endangered White-winged Wood-Duck
Cairina scutulata, formerly reported present (Tun Yin, 1954), may still occur in the
sanctuary, and Ciconia nigra and C. episcopus were recorded in April 1982. Reptiles include
the Burmese Python Python molurus bivittatus.
Special floral values: No information.
Research and facilities: The area was surveyed in 1982 (FAO, l982a). A rest house at
Kinsan, in the centre of the sanctuary, was destroyed by fire in 1982.
References: Blower (1983); FAO (1982a, 1983a & 1985a); IUCN (in prep); Karpowicz
(1985); Salter (1983); Salter & Sayer (1986); Tun Yin (1954).
Criteria for inclusion: lb. 2a.
Source: See references.
Wetland name: Inle Lake
Country: Burma
Coordinates: 20°27'-20°40'N, 96°52'-96°57'E;
Location: about 25 km SSW of Taunggyi, in the Balu Chaung Valley of Southern Shan State
Forest Division, Shan State.
Area: 15,811 ha.
Altitude: 853m; nearby hills rise to 1,524m.
Biogeographical Province: 4.10.4.
Wetland type: 14 & 19.
Description of site: Inle Lake lies in the steep-sided, flat-bottomed Balu Valley. It extends
for some 23 km in a north-south direction and has a maximum width of about 6.5 km. The
lake is shallow, rarely exceeding 5m in depth, and is studded with floating islands of
vegetation. The northern part of the lake is fringed with extensive marshes backed by a large
area of rice paddies. Large portions of the lake, particularly along the western shore, have
been reclaimed by infili for villages or converted into floating vegetable gardens. The lake is
silting up rapidly with a consequent decrease in area of open water and a changing shoreline
configuration. Seasonal fluctuations in water level are small.
Climatic conditions: The climate is monsoonal with an average annual rainfall of about
1,370 mm. The wettest period is May to September, although dry season rain on the Shan
Plateau is more frequent than elsewhere in Burma. Although frosts are unknown, the climate
is cool due to altitude, and persistent mists occur.
Principal vegetation: Much of the lake is covered by floating aquatic vegetation,
including Eichhornia crassipes, and there are extensive fringing reed-beds of Phragmites and
Typha, particularly to the north. In places, the vegetation mat is sufficiently stable to support

willows (Salix sp). There is a small area of seasonally flooded fig (Ficus sp) to the north of
Yaungshwe. The lake dwelling Intha people cut strips off the vegetation mat and transport
them to other parts of the lake to use as floating gardens. This activity has lead to a mosaic of
invasive species including water lilies. Most of the surrounding marshy plains have been
converted to rice paddies.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: It has been proposed that the lake and its immediate
environs be designated as a Wildlife Sanctuary (FAO, l985a & l985b; Sayer & Saw Han,
1983).
Land use: inle Lake and its surroundings formerly constituted the semi-independent Shan
State of Nyaungshwe. The lake itself is currently occupied by the Intha people who migrated
from Tenasserim in the 18th century. A number of pagodas are located in and around the lake
and a religious festival takes place annually in September and October (Sayer & Saw Han,
1983). The region is densely populated, with some 70,000 Intha in residence. Most of these
people live in houses on stilts in the lake and cultivate extensive floating gardens. Other
occupations include fishing, weaving and metalwork. Khaungdine, a village on the west
shore
of the lake, is a vacation camp site for model workers and outstanding students. The towns of
Nyaungshwe and Mong Hsawk are located on the shores of the lake.
Disturbances and threats: The considerable human population subjects the waterfowl to
intensive shooting, trapping and egg collection, in addition to competition for food from
fishing activities. Consequently, the bird populations are now much depleted. Apparently,
migratory ducks and shorebirds are brought to the local markets by the basket-full in autumn
(Sayer & Saw Han, 1983). There is considerable disturbance to the lakeside vegetation, and
discharge of effluent into the lake may pose a pollution hazard (FAO, l985a).
Economic and social values: Inle Lake is famous for its leg-rowers, floating villages and
floating markets. Large numbers of domestic and overseas tourists visit the area both to see
the Intha and to buy their produce. The peak number of visitors occurs during the pagoda
festival.
Fauna: A very important area for waterfowl; the lake is visited by large numbers of
migratory waterbirds during the winter months, and supports a variety of resident species
such as Tachybaptus ruficollis, Phalacrocorax niger, many herons and egrets, Dendrocygna
javanica, Nettapus coromandelianus, Porzana fusca, Amaurornis phoenicurus, Gallicrex
cinerea, Porphyrio porphyrio (common), Hydrophasianus chirurgus (up to 420) and
Metopidius indicus. Some 3,000-4,000 ducks were present in late December 1982, and over
13,000 in March 1983 (Thet Tun & Sayer, 1983). The great majority of these were Anas
querquedula (10,000 in March) and Dendrocygna javanica (up to 2,500), but also recorded
were:
at least 250 Anas poecilorhyncha
250 A. acuta
250 A. clypeata
300 Aythya nyroca
Large numbers of herons and egrets were present in January 1987 and January 1988,
including:
up to 300 Ardeola grayii

1,000 Bubulcus ibis
310 Egretta garzetta
280 E. intermedia
200 E. alba
Other winter visitors have included Anastomus oscitans (six in February 1973), Plegadis
falcinellus (five in January 1987), Anas falcata (maximum of six in January 1979), Aythya
baeri (maximum of five in January 1982), Rallus aquaticus, Himantopus himantopus (up to
330), Vanellus cinereus, Pluvialis dominica, Tringa glareola, Gallinago gallinago
(common), G. stenura, and Larus brunnicephalus (up to several hundred). Small numbers of
L. ridibundus have also been reported in winter (King, 1983; D.A. Scott). The endangered
eastern race of the Sarus Crane Grus antigone sharpii is said to occur in small numbers in the
marshes between Inle Lake and Mong Pai Lake, 30 km to the south (Sayer & Saw Han,
1983).
The extensive marshes support a significant population of the rather rare and local Jerdon's
Bushchat Saxicola jerdoni. The area is important for wintering birds of prey (Circus
aeruginosus) spilonotus, C. cyaneus, C. melanoleucos and Aquila clanga), hirundines
(notably Riparia riparia, Hirundo rustica), the wagtails (Motacilla citreola, M. flava),
several pipits and warblers (Anthus spp, Acrocephalus spp and Phylloscopus spp). The
Striated Warbler Megalurus palustris is common.
The rich fish fauna includes the so called Inle Carp, which is said to grow up to one metre in
length (Thet Tun & Sayer, 1983).
Special floral values: No information.
Research and facilities: The lake was surveyed in December 1982 and March 1983 (Sayer
& Saw Han, 1983). King (1983) made some ornithological observations in 1972, 1973, 1979
and 1982, and waterfowl counts were carried out in January 1987 (D.A. Scott) and January
1988 (Pyone Pyone Aye, Khin Ma Ma Thwin and Shein Gay Ngai). A youth camp is located
on the western shore and a hotel is planned for the Kaudaing hot-spring in the same area. The
Hotel and Tourist Corporation provides boat trips and maintains a bungalow at the lake.
References: FAO (1985a & 1985b); IUCN (in prep); King (1983); Sayer & Saw Han (1983);
Smythies (1953); Thet Tun & Sayer (1983); van der Yen (1987).
Criteria for inclusion: lb, 2a, 2b, 3b.
Source: Derek A. Scott and references.
Wetland name: Mong Pal Lake Proposed Wildlife Sanctuary
Country: Burma
Coordinates: 19°47'-20°12'N, 96°45'-97°06'E;
Location:about 30 km south of Inle Lake, in the Balu Chaung Valley of Southern Shan State
Forest Division, Shan State.
Area: 62,208 ha.
Altitude: 840m.
Biogeographical Province: 4.10.4.
Wetland type: 15 & 17.
Description of site: A large hydro-electric and irrigation reservoir in the steep-sided,
flat-bottomed Balu Valley. The lake was created in 1971-72 after the construction of a dam
on the Balu River at Mong Pai, 65 km downstream from the outlet of Inle Lake. The

reservoir is 56 km long and mostly between five and 16 km wide. It contains a number of
islands including Loi Pan Sone (1,236 ha), Ho Tein (1,198 ha) and Lonka (1,175 ha). At the
end of the dry season and for much of the monsoon period, the water level is low; extensive
mudflats are exposed and some of the islands become connected to the shore. The Balu
valley to the north contains a mosaic of small lakes and marshes, and may sometimes be
inundated.
Climatic conditions: The climate is monsoonal with an average annual rainfall of about
1,370 mm (at Inle Lake, 30 km to the north). The wettest period is May to September,
although rain during the dry season is more frequent on the Shan Plateau than elsewhere in
Burma.
Principal vegetation: There is relatively little aquatic vegetation because the lake is still
young and is subject to extensive drying out. There is some Eichhornia crassipes along the
margins, and rather sparse sedges and grasses emerge from the shallow water along the
northwest shore of the lake. It seems likely that the extensive shallows in the northern part of
the lake will eventually be colonized by dense marshes of reeds and grasses. The three larger
islands and adjacent hills are covered with dry upper mixed deciduous forest. Some of the
small islets to the north of Ho Tein island have a few trees rooted in shallow water.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: It has been proposed that the lake and its immediate
environs be designated as a Wildlife Sanctuary (FAO, 1985a & 1985b; Sayer & Saw Han,
1983). The Forest Department has also proposed that an extensive area of the Balu Chaung
Valley extending from the Mong Pai Dam to south of Lawsawk be designated as a
Catchinent Protection Area (FAO, 1985a).
Land use: There are several villages on the shores of the lake. The principal livelihood is
fishing and farming; crops include coffee, citrus fruit and barley.
Disturbances and threats: The local human population causes some disturbance to
waterfowl populations, but much less so that at Inle Lake to the north.
Economic and social values: No information.
Fauna: A very important wintering area for migratory waterfowl, supporting a higher
diversity and density of species than Inle Lake. Waterfowl observed by Sayer and Saw Han
(1983) during a brief survey in February and March 1983 included at least 250 Tachybaptus
ruticollis and:
150 Phalacrocorax carbo
100 Egretta intermedia
25 Ardea purpurea
50 A. cinerea
400 Dendrocygna javanica
300 Nettapus coromandelianus
2,000 Anas penelope
300 A. poecilorhyncha
50 A. acuta
500 A. querquedula
10 Aythya nyroca
2,000 Fulica atra

Other waterbirds recorded during the survey included Ardeola grayii, Bubulcus ibis, Jgretta
garzetta, E. alba, Pandion haliaetus, Circus melanoleucos, Hydrophasianus chirurgus,
Metopidius indicus, Tringa glareola, Gallinago sp and Larus brunnicephalus. There is a
small breeding colony of herons and egrets on an islet to the north of Ho Tein island. The
endangered eastern race of the Sarus Crane Grus antigone sharpii is said to occur in small
numbers in the marshes between Mong Pai Lake and Inle Lake. A six month old crane seen
in captivity in March 1983 reportedly came from somewhere in the Mong Pai area (Sayer &
Saw Han, 1983). However, local people report that the numbers of cranes have decreased
markedly in recent years, and the population, if it still exists, must be considered to be
seriously endangered.
Special floral values: None known.
Research and facilities: The lake was surveyed in Febuary and March 1983 (Sayer & Saw
Han, 1983). Good accommodation facilities are available at the dam site.
References: FAO (l985a & l985b); IUCN (in prep); Sayer & Saw Han (1983); Thet Tun &
Sayer (1983).
Criteria for inclusion: 2b, 3b.
Source: See references.
Wetland name: Wethtigan Wildlife Sanctuary
Country: Burma
Coordinates: 20°34'N, 94°38'E;
Location: one km west of Salin Town and 50 km NNW of Minbu, Minbu
District, Magwe Division.
Area: 440 ha.
Altitude: 60m.
Biogeographical Province: 4.4.1.
Wetland type: 14.
Description of site: The sanctuary comprises an oval lake of approximately 200 ha, featuring
minor bays and indentations, and surrounded by marshes. It lies some 16 km west of the
Irrawaddy River and two km east of the Salin River. The catchment area of the lake is
limited, and there are no perennial inflowing or out flowing streams. Water depth varies from
less than 0.5m to 2.0m, depending on the season. The basement sediment comprises
unconsolidated, anaerobic organic material, and the lake is highly eutrophic.
Climatic conditions: The sanctuary lies within the dry zone, and has an average annual
rainfall of only 750 mm. The southwest monsoon from June to October is strongly
attenuated; there is a cool season from November to February and a hot, dry season from
March to May.
Principal vegetation: Tall secondary scrub and scattered trees grow on the shore, whilst
dense stands of Typha sp, up to 2m high, fringe the lake. Water lotus, possibly Nymphaea sp,
covers large areas of open water. The lake and marshes are surrounded by secondary forest
and cultivation.
Land tenure: No information.
Conservation measures taken: The site has been protected as a Wildlife Sanctuary since
September 1939. The original sanctuary notification granted farmers the right to scare birds
off crops, albeit without recourse to inflicting injury. Local people were given rights to graze

and water their cattle, and to collect lotus leaves, fruits and grass without restriction. Forest
Department staff patrol the lake twice daily to curb hunting and fishing, and attempts to
remove squatters and to control agricultural expansion in the sanctuary have been made
(FAO, 1982b).
Conservation measures proposed: In 1982, it was recommended that (a) the sanctuary
retains its present status; (b) activities should be restricted to those specifically mentioned in
the original notification; (c) a full time officer should be appointed to the sanctuary; (d) the
boundary should be clearly demarcated; (e) water levels should be monitored and, if
necessary, some vegetation cleared to maintain open water habitat; and (f) comprehensive
faunal surveys should be undertaken (FAO, 1982b).
Land use: The sanctuary is heavily used for livestock grazing and the collection of lotus
leaves, fruits and fodder, while illegal hunting and fishing are widely practiced (FAO, l982b).
The environs of the protected area are fully settled, and there is a monastery adjacent to the
lake.
Disturbances and threats: The principal problem is the small size of the sanctuary.
Hunting, egg collection, fishing and habitat destruction all threaten the value of the site
(FAO, l982b), and both human habitation and cultivation have encroached on the sanctuary.
Uncontrolled growth of lotus and Typha may eventually result in filling in of the lake and
reversion to dry land.
Economic and social values: The sanctuary was established for waterfowl protection, and is
valued as it covers a habitat that is rare in Burma, namely marsh and freshwater lake.
Wethtigan is the only protected freshwater wetland in the country.
Fauna: Tun Yin (1954) lists 64 species of birds known to occur in the sanctuary. Waterfowl
recorded during a brief survey in June and July 1982 included Tachybaptus ruficollis,
Ixobrychus cinnamomeus, Bubulcus ibis, Dendrocygna javanica, Sarkidiornis melanotos,
Nettapus coromandelianus, Anas poecilorhyncha, Porphyrio porphyrio, Himantopus
himantopus and Charadrius dubius (FAO, 1982b). However, the greatest numbers of birds
are said to occur between November and February, when migratory ducks and shorebirds
predominate. Some 200 Anastomus oscitans were observed in nearby rice paddies in July
1982, along with six Mycteria leucocephala and one Ciconia episcopus (Luthin, 1984).
Special floral values: No information.
Research and facilities: The sanctuary was briefly surveyed in 1982 (FAO, 1982b). It has
not been developed as a tourist attraction, and there are no facilities for visitors.
References: FAO (l982b & 1985a); IUCN (in prep); Karpowicz (1985); Luthin (1984); Tun
Yin (1954).
Criteria for inclusion: lb.
Source: See references.
Wetland name: Kaladan Estuary, Hunter's Bay and Combermere Bay
Country: Burma
Coordinates: 18°40'-20°30'N, 92°40'-94°10'E;
Location: on the Arakan coast from the Mayu estuary and region of Sittwe in the north to the
Kaleindaung estuary and region of Taungup in the south, Rakhine State.
Area: c.500,000 ha.
Altitude: Sea level.

Biogeographical Province: 4.4.1.
Wetland type: 01, 02, 03, 05, 06, 07, 11, 13, 18 & 19.
Description of site: A vast complex of shallow sea bays and estuarine systems, with
numerous islands, tidals channels and creeks, extensive mangrove swamps and alluvial
plains. Several of the larger islands are hilly, rising to over 300m. The site extends for some
250 km from northwest to southeast, and is up to 60 km wide. It includes the estuarine
systems of the Mayu River, Kaladan River, Mm Chaung, Kun Chaung, Amyek An Chaung,
Lamu Chaung, Kaleindaung, Tanlwe Chaung, Tauagup Chaung and many smaller rivers, all
draining the Arakan Yoma hills which rise abruptly to the east. Some of the most extensive
mangrove swamps are situated between Ramree Island and the mainland coast in the south.
Large areas of the coastal plain and mangrove swamps have been converted to rice paddies,
particularly in the floodplains and estuaries of the Mayu and Kaladan rivers in the north.
There are extensive intertidal mudflats along the northern edge of Hunter's Bay, around parts
of Combermere Bay and in the Kaleindaung estuary. Coral reefs fringe the outer coasts of
some of the larger islands.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: Mangrove forest. Some of the larger islands support tropical evergreen
forest. The Arakan Yoma to the east are covered in dense tropical evergreen forest and pure
stands of bamboo.
Land tenure: No information.
Conservation measures taken: One of the largest remaining stands of mangrove forest is
included within the Wunbaik Reserved Forest.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: Much of the coastal plain and mangrove forest has already been
converted to agricultural land, and this destruction of wetland habitat presumably continues.
Some illicit hunting of crocodiles reportedly still occurs, large individuals being killed by
spearing. Crocodiles are also caught accidentally in fishing nets.
Economic and social values: No information.
Fauna: During the early part of the present century, the area was of considerable importance
for a wide variety of both resident and migratory waterfowl. Smythies (1953) lists the
following as resident species: Tachybaptus ruficollis, Phalacrocorax niger, Anhinga
melanogaster, twelve species of Ardeidae including Egretta sacra, Ardea imperialis and A.
sumatrana, Ciconia episcopus, Plegadis falcinellus, Dendrocygna bicolor, D. javanica,
Cairina scu,ulata, Sarkidiornis melanotos, Nettapus coromandelianus, Grus antigone
sharpii, Amaurornis akool, Gallicrex cinerea, Porphyrio porphyrio, Heliopais personata,
Hydrophasianus chirurgus, Metopidius indicus, Esacus recurvirostris, Glareola maldivarum,
G. lactea, Vanellus duvaucelii, Sterna aurantia, S. melanogaster and S. albifrons. Regular
winter visitors and passage migrants included Gorsachius melanolophus, Anastomus
oscitans, Ephippiorhynchus asiaticus, Leptoptilos javanicus, Threskiornis melanocephalus,
Platalea leucorodia, eleven species of Anatidae (including Anas falcata and Aythya baeri),
over 30 species of shorebirds and Larus brunnicephalus. There are 19th Century records of
the Pink-headed Duck Rhodonessa caryophyllacea.
Very little recent information is available, and the present status of waterfowl in the area is
unknown. Some 200 Anastomus oscitans were reported north of Taungul in October 1982,
and nine Leptoptilos javanicus were observed in coastal fields in February 1983 (Luthin,

1984). A population of the Estuarine Crocodile Crocodylus porosus still survives in the
extensive mangrove swamps to the east of Ramree Island, although numbers have decreased
greatly since the early 1960s, when the species was considered to be common.
Marize turtles are known to nest widely along the Arakan coast, but no details are available.
Special floral values: No information.
Research and facilities: Very little research of any kind has been carried out in the area in
recent decades, presumably because of security problems.
References: Blower (1983); FAO (1985a); Karpowicz (1985); Luthin (1984); Smythies
(1953).
Criteria for inclusion: lb, 2a, 3b.
Source: See references.
Wetland name: Mohingyi Lake
Country: Burma
Coordinates: 17°30'-17°36'N, 96°32'-96°4l'E;
Location: 25 km NNE of Pegu, east of the Rangoon to Mandalay highway, southern Pegu
Division.
Area: 9,060 ha.
Altitude: 7-1 lm.
Biogeographical Province: 4.4.1.
Wetland type: 17 & 19.
Description of site: A large, shallow, water storage reservoir on the Sittang plain, about 24
km west of the Sittang River and 45 km from the coast. The reservoir was constructed in
1904 in a flat area at the headwaters of the Zwebat Creek and Malaka Chaung, to provide
water for a canal linking the Sittang and Pegu rivers. The bund is 5-9m high, with two sluices
in the east draining into the canal and thence to the Sittang River. The water level reaches a
maximum in about September, and by the end of the dry season, large areas are completely
dry, although some fairly extensive lagoons and channels remain flooded throughout the
year. As the water level recedes, the exposed mudflats are converted into rice paddies. The
reservoir is surrounded by almost treeless agricultural land, much of which is seasonally
flooded. The geology of the area comprises old alluvium, deeply incised by rivers, and more
recent alluvial deposits confined to the existing drainage courses and their floodplains.
Climatic conditions: Tropical monsoonal climate typical of southern Burma, with some
3,200 mm rainfall during the May to October monsoon.
Principal vegetation: The reservoir supports a variety of marsh plant communities including
water lilies, aquatic grasses and reeds which sometimes break free to form rafts. A few trees
and shrubs grow on the bunds. Surrounding areas are mostly under cultivation for rice.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed: A proposal has been made to designate the reservoir and
its environs as a Wildlife Sanctuary, and the final draft notification has been deposited with
the Government (FAO, l985a). It is proposed that people should be allowed to continue
fishing in the reservoir, but that a few small areas should be fully protected as breeding sites
for water birds. A simple rest house and boat should be provided for visitors (FAO, l985a).

Land use: The area is densely populated. The reservoir is very intensively fished; there are
several duck farms along the western margin, and large numbers of domestic water buffalo
and some cattle graze in the marshes. Hunting is widespread. Surrounding areas are almost
entirely under cultivation for rice.
Disturbances and threats: The large human population, particularly near the western shore
of the lake, and intensive fishing activities cause a considerable amount of disturbance to
water birds. There is a great deal of hunting and collecting of birds' eggs. This constant
disturbance and persecution is probably the main reason that bird populations are now well
below the apparent carrying capacity of the wetland. The populations of some of the larger
waterbirds are also limited by the lack of undisturbed nesting sites. This problem could be
partiaUy overcome by the construction of artificial islands with nesting trees.
Economic and social values: No information.
Fauna: An important area for both resident and migratory waterfowl. In the 19th Century,
enormous concentrations of waterfowl were recorded on the Sittang plain in this general area,
and the region was famous for its duck-hunting. In recent years, however, the numbers of
birds using Mohingyi Lake have been comparatively low, probably because of the high levels
of disturbance. Less than 1,000 waterfowl were recorded during censuses in early February
1987 and January/ February 1988. These included:
up to 50 Phalacrocorax niger
300 Bubulcus ibis
50 Egretta intermedia
46 Anastomus oscitans
19 Threskiornis melanocephalus
185 Dendrocygna javanica
140 Anas crecca
60 Pluvialis dominica
along with small numbers of Tachybaptus ruficollis, Anhinga melanogaster, Ixobrychus
sinensis, Ardeola grayii, Egretta garzetta, E. alba, Ardea purpurea, A. cinerea, Tadorna
ferruginea, Nettapus coromandelianus, Anas acuta, Porphyrio porphyrio, Metapidius
indicus, Vanellus cinereus, Charadrius dubius, C. alexandrinus, Numenius arquata, Tringa
nebularia, T. ochropus, T. glareola, Gallinago gallinago, G. stenura, Calidris temminckii, C.
ferruginea, Larus brunnicephalus, Chlidonias hybrida, Sterna aurantia and S. albifrons.
Other species known to occur at the lake include Mycteria leucocephala (30 in December
1982) and Sarkidiornis melanotos. In May 1983, some 70 Anastomus oscitans and 50
Threskiornis melanocephalus were present.
Special floral values: No information.
Research and facilities: The area was surveyed in December 1982 and May 1983 (FAO,
1985a), and waterfowl censuses were carried out in February 1987 (D.A. Scott) and January
and February 1988 (Maung Maung Soe and Mm Tung Aung).
References: FAO (1985a); IUCN (in prep); Karpowicz (1985); Luthin (1984); van der Yen
(1987).
Criteria for inclusion: 2b, 3b.
Source: Derek A. Scott and references.
Wetland name: Gyobyu Reservoir

Country: Burma
Coordinates: 17°21'-17°26'N, 96°02'-96°05'E;
Location: in the southwestern extremity of the Pegu Yoma hill range, near Taikkyi
Township, 65 km north of Rangoon, Rangoon Division.
Area: 518 ha.
Altitude: 65m.
Biogeographical Province: 4.4.1.
Wetland type: 17.
Description of site: A small water storage reservoir with a catchment basin of 3,344 ha,
surrounded by the Hlaing Yoma and Paunglin Reserved Forests. The reservoir was created in
1940 by damming the Gyobyu Chaung. It has a highly convoluted shoreline, numerous
islands and a maximum depth of 30m. Although the surface area remains fairly constant, the
water depth fluctuates by up to 9m between wet and dry seasons. The catchment area consists
of slopes, ridges and valleys with a network of streams draining off the southwestern spur f
the Pegu Yoma hills. Some of the streams are perennial. Steeply sloping hills surround the
reservoir, resulting in an absence of a foreshore even at low water levels. Soils are generally
light, and either sandy or loamy.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of about
2,500 mm, most of which falls between June and October. A cold dry season persists from
November to February, and a hot dry season from March to May.
Principal vegetation: The steep shoreline of the reservoir has largely precluded
development of emergent aquatic vegetation, but there are floating mats of grasses. The
mixed deciduous forest on the surrounding slopes and ridges features an open to scattered
tree cover, which includes Tectona sp and Xylia dolabriformis with an understorey of
bamboo. Evergreen forest is found in the moister valley bottoms, and is characterized by
heavier stocking of larger trees, principally Dipterocarpus spp, and an understorey of canes
and creepers.
Land tenure: State owned; administered by the Rangoon City Development Corporation.
Conservation measures taken: Prior to the construction of the dam in 1940, the area was
part of the Hlaing Yoma Reserved Forest. Control of the lake and its catchment area (3,862
ha) was subsequently transferred from the Forest Department to the Rangoon Municipality
and currently rests with the Rangoon City Development Corporation.
Conservation measures proposed: In 1982, it was proposed that the area might be
developed for recreational purposes. This was rejected and an alternative proposal was made
to restore management of the area to the Forest Department, and to establish plantations to
reduce exploitation of both the catchment area and the surrounding reserved forests (FAO,
l982c).
Land use: Water supply for the city of Rangoon. Some ten policemen and their families are
the only residents in the area. There is, however, agricultural land adjacent to the catchment
basin and a number of villages to the south and southwest. In 1977, Section 144 of the
Security Act was imposed, and all human access and use of the area was prohibited, with the
exception of dam maintenance and protection of the watershed.
Disturbances and threats: Local demand for firewood, bamboo, fishing and grazing is met
in part by exploitation of the area. These activities appear to be tolerated by the security
patrols. Logging, extraction of canes and firewood, and burning have already degraded much
of the forest in the catchment area.

Economic and social values: The reservoir is one of the main sources of water for Rangoon.
Fauna: The lake supports a wide diversity of waterfowl including Tachybaptus ruficollis,
Phalacrocorax niger, Anhinga melanogaster, Ixobrychus cinnamomeus, Ardeola grayii,
Bubulcus ibis, Egretta interrnedia, Ardea purpurea, A. cinerea, Amaurornis phoenicurus and
Metopidius indicus. Winter visitors include Pandion haliaetus, Circus ,nelanoleucos and
Larus brunnicephalus. The area is too small to support viable populations of large mammals,
although several noteworthy species are occasionally reported. These include Panthera tigris,
P. pardus, Cuon alpinus and Elephas maximus (3-7 individuals). Bos javanicus and B.
gaurus move into the area during the monsoon season.
Special floral values: None known.
Research and facilities: The area was surveyed in October 1981 and April 1982 to assess its
suitability for recreational development. Access to the area has been restricted since 1977,
and at present there are no facilities for visitors.
References: FAO (l982c & l985a); IUCN (in prep).
Criteria for inclusion: 2b.
Source: See references.
Wetland name: Hlawga Lake
Country: Burma
Coordinates: l7°00'N, 96°07'E;
Location: about 20 km north of Rangoon and 6 km east of the Rangoon River, Rangoon
Division.
Area: c.l,200 ha.
Altitude: 20m.
Biogeographical Province: 4.4.1.
Wetland type: 17 & 19.
Description of site: A shallow water storage reservoir in undulating terrain to the east of the
Rangoon River. The lake has a deeply indented shoreline with many sheltered bays and many
small wooded islands. The shore is gently shelving, and at low water levels large areas of
mud are exposed. The lake is surrounded by sandy hills with dense scrub and secondary
forest, and there is a large area of rice paddies on the plains to the north and east. Hlawga
Wildlife and Zoo Park, to the southeast of the reservoir, consist of a fenced enclosure of 356
ha with dense scrub, a small freshwater lake (Zokanok Lake) and eleven small dams.
Climatic conditions: Tropical monsoonal climate typical of southern Burma, with an
average annual rainfall of about 3,200 mm. Most of the rain falls during the southwest
monsoon from May to October.
Principal vegetation: The sheltered bays support an abundant growth of submerged aquatic
vegetation and some Eichhornia crassipes, and there are patches of elephant grass around the
margins of the reservoir. The islands and surrounding sandy hills are covered in dense thorn
scrub and secondary forest. There are extensive rice paddies to the north and east.
Land tenure: No information.
Conservation measures taken: The reservoir is unprotected. A 356 ha wildlife park
(Hlawga Wildlife and Zoo Park) has been established close to the reservoir, for the purposes
of public recreation and education. Some 400 mammals of ten species have been introduced
into the park, and an Environmental Education Centre has been built. A master plan was

prepared by Kyaw Nyunt Lwin et al. (1982) as part of the UNDP/FAO Nature Conservation
and National Parks Project in Burma. The Wildlife Park and the Education Centre were
opened to the public in 1984, but the zoo has not as yet been completed.
Conservation measures proposed: None
Land use: Water supply for Rangoon. There is some fishing with nets and traps, and the
marsh vegetation is heavily grazed by domestic water buffalo and cattle. The surrounding
woodland is heavily exploited for firewood.
Disturbances and threats: There is some disturbance from fishing activities, and the
surrounding woodland has been much degraded by cutting and over-grazing.
Economic and social values: Hlawga Reservoir is an important source of water for
Rangoon. The nearby Hlawga Wildlife and Zoo Park will doubtless become a popular
recreational area for local Burmese.
Fauna: The reservoir and nearby rice paddies support a wide variety of resident and
migratory waterfowl. The area is particularly important for its large winter roost of Asian
Openbill Storks Anastomus oscitans. A minimum of 500-1,000 birds have been present in
recent years, and sometimes many more (Harald Sutter, pers. comm.). Dendrocygna javanica
occurs in very large numbers, and up to several hundred Sarkidiornis melanotos have been
recorded. Other waterfowl observed during recent surveys include Tachybaptus ruficollis,
Phalacrocorax carbo, P. niger (up to 70), Ardeola grayii, Bubulcus ibis, Threskiornis
melanocephalus, Anas peociloryncha, Gallicrex cinerea, Metopidius indicus, Rostratula
benghalensis, Glareola maldivarum and a variety of migratory shorebirds. Four Mycteria
leucocephala were present in May 1986. Wintering birds of prey include Pandion haliaetus,
Circus (aeruginosus) spilonotus, C. melanoleucos and Hieraeetus leucogaster. One of
Burma's few endemic birds, the White-throated Babbler Turdoides gularis, is common in the
surrounding scrub.
Special floral values: None known.
Research and facilities: The reservoir is frequently visited by bird-watchers from Rangoon,
and waterfowl censuses were carried out in February 1987 (D.A. Scott) and February 1988
(Pyone Pyone Aye, Khin Ma Ma Thwin and Shein Gay Ngai). Fish culture investigations and
training courses take place at the nearby Hlawga Freshwater Fisheries Research Station.
References: FAO (1985b); Karpowicz (1985); Kyaw Nyunt Lwin et al. (1982); van der Ven
(1987).
Criteria for inclusion: 3b.
Source: Derek A. Scott and references.
Wetland name: Irrawaddy Delta
Country: Burma
Coordinates: 16°55'-l8°15'N, 94°15'-96°20'E;
Location: the delta system of the Irrawaddy River from the region of Myanaung, 70 km
north of Henzada, to the outer islands along the coast.
Area: 3,500,000 ha.
Altitude: 0-15m.
Biogeographical Province: 4.4.1.
Wetland type: 02, 03, 05, 06, 07, 08, 11, 13, 15, 18 & 19.

Description of site: The delta system of the Irrawaddy River extends in a great alluvial fan
from the limit of tidal influence near Myanaung (18°15'N) to the Bay of Bengal and
Andaman Sea, 290 km to the south. This alluvial plain is bounded to the west by the southern
Arakan Yoma range and to the east by the Pegu Yoma. The city of Rangoon, situated on the
southermost spur of the Pegu Yoma, lies at the southeastern edge of the delta. The entire area
is overlain by a thick layer of recent alluvium brought down by the Irrawaddy. Three main
types of soil have developed: meadow gleyey clay soils, meadow swampy soils and saline
gleyey soils. The flow in the Irrawaddy is at its lowest in February and March; there is a
sharp rise in level in April-May as a result of melting snow in the upper catchment, and a
further steep rise in May-June with the onset of the monsoon. The maximum flow occurs in
July or August. Most waterways are natural watercourses, and there is no extensive system of
dredged canals, the only major canal being the Twante canal which links Rangoon with the
western part of the delta.
The upper and central portions of the delta are almost entirely under cultivation, principally
for rice. Until about 1850, much of this region comprised a complex of permanent and
seasonal lakes, swamps and marshes, and vast areas of seasonally inundated plains and
swamp forest. However, following the rush of settlers from Upper to Lower Burma in the
late 19th Century, the construction of embankments and reclamation of land for agriculture
has kept pace with the increase in population. Dyke building was initiated by the
Government as early as 1861, and many embankments were constructed around 1880 and
1920. At present, there are some 1,300 km of major embankments in the delta, protecting
over 600,000 ha of rice paddy. The system of embankments provides a unique example of
partial flood protection. The major dykes form horseshoes around the areas between the main
rivers, with the downstream ends left open. In the event of extreme flooding, the lower parts
act as flood basins, thus slightly reducing the flood peak. The old embankments have been
maintained, and projects are contemplated to extend the system even further. Despite these
reclamation schemes, there still remain large tracts of land that are deeply flooded during the
monsoon and retain water even during the dry season. In addition, there are numerous
permanent oxbow lakes and associated marshes, particularly along the Irrawaddy between
Myanaung and Henzada, along the Myitmaka, and along the upper Bassein and Daga rivers.
The lower, seaward third of the delta, stretching 130 km from east to west, is completely flat
with no local relief. About 520,000 ha of land are below high spring tide level and subject to
tidal inundation. Much of this area is covered by mangrove forest, and cultivation is limited
to the higher patches of ground. Sandy ridges, such as old beaches and sand banks, provide
refuges for wildlife during the highest tides. Although the mangrove vegetation has been
exploited for a very long time, there are some relatively intact stands remaining. The area is
dissected into a number of islands and peninsulas by a series of large, southerly flowing
rivers and a complex of smaller, interconnecting watercourses, all of which are at least
intermittently saline due to tidal intrusion. Drainage is directly into the Bay of Bengal
through nine major river mouths, the Bassein, Thetkethaung, Ywe, Pyamalaw, Irrawaddy,
Bogale, Pyapon, China Bakir and Rangoon. These rivers carry a heavy silt load, and their
waters are very turbid. The delta is actively accreting seawards, and as a result the sea is very
shallow for some distance out to sea. Water depths are less than 5.5m across the whole
coastline fronting the delta and up to 28 km offshore in the east. The present rate of advance
of the delta is estimated at 5-6 km per 100 years, equivalent to about 1,000 ha per year.
Several small islands, some of which are visible only at low tide, have developed offshore.

These include Kain Thaung Kyun off the mouth of the Irrawaddy River, and Kadonlay Kyun
and Gayedgyi Kyun off the mouth of the Bogale River. Tides are semi-diurnal, and have a
range of 2.0-2.5m along the outer coast. At Rangoon, 72 km from the open sea, the tidal
range is 3.5-5.lm. Sea dykes have been constructed in some areas to prevent tidal inundation,
and the Government has recently carried out several polderization schemes in the outer delta.
Climatic conditions: Monsoonal climate, with an average annual rainfall of about
1,5002,000 mm in the north increasing to 2,500 mm in the southeast and 3,500 mm in the
southwest. Over 90% of the rain falls between mid May and mid November. During the
monsoon season, the maximum and minimum temperatures in the coastal zone are about
37°C and 22°C, respectively. The seas may be very rough, and there are often strong winds
from the south and southwest. The period from mid October to mid Febuary is generally dry
and cool. Temperatures rise after Febuary, and April and early May are characterized by hot,
variable weather with pre monsoon squalls.
Principal vegetation: The natural vegetation of the lower, tidal delta is mangrove forest, but
this has been heavily exploited and most of the remaining forest is in various stages of
regrowth. Four types of forest are recognized (Salter, 1982):
1. low mangrove forest, colonizing soft mud submerged at every tide; characterized by
species of Ceriops, Avicennia, Kandelia and Bruguiera;
2. tree mangrove forest, developing on mud banks inland of low mangrove forest and at the
edges of tidal streams; dominated by species of Rhizophoraceae;
3. salt water Heritiera forest, on the landward side of the above two types, but still flooded at
every tide; dominated by Heritiera fomes;
4. freshwater Heritiera forest, a closed evergreen high forest, flooded at high tide by only
moderately brackish water; comprised mainly of Bruguiera and Heritiera.
Virtually all areas not within Reserved Forests are used for growing rice paddy or other
crops.
Land tenure: No information.
Conservation measures taken: Almost all of the southern third of the delta is included
within Reserved Forests. Most of these were established during the late 1800s and early
1900s, and have been managed primarily for fuel wood and, less commonly, charcoal
production. Other areas are unprotected.
Conservation measures proposed: Three areas in the outer delta have been proposed for
designation as Wildlife Sanctuaries: Meinmahla Kyun (site l2a), Kadonlay Kyun (site 12b)
and the Letkokkon islands (site 12c). Salter (1982) has proposed that, in order to provide a
further measure of protection to mangrove fauna and flora, Pyinalan, Kadokani and Pyindane
Reserved Forests continue to be managed for sustained production of fuel wood, and that
further encroachment by agriculture be prevented. He also recommends that crocodiles of
breeding size and all species of sea turtle be given completely protected status under new
wildlife legislation. A review of the present system of turtle egg collection should be
undertaken, and measures instituted to ensure that this valuable resource is managed on a
sustained yield basis. In addition, Blower (1983) has recommended that full protection be

given to the endangered River Terrapin Batagur baska and its eggs, and that the possibility of
establishing a hatchery on Kadonlay Kyun or elsewhere be considered.
Land use: With a total population of about 3.5 million people and a population density of
100 per sq.km, the Irrawaddy Delta is one of the most densely populated parts in the country.
Virtually all land not designated as Reserved Forest has been converted to intensive
agriculture. The predominant form of cultivation is single rice cropping during the wet
monsoon, and this accounts for two-thirds of the total area under cultivation. The rice yield is
about 2,000-2,500 kg per hectare.
Numerous towns and villages are scattered throughout the delta and particularly along the
larger rivers. In addition, temporary camps are established by forest workers and fishermen.
All major rivers and streams are used by the local commercial fisheries, which operate
mainly from small boats and fixed fishing frames. Prawns are a major product of the area.
Every important sea turtle nesting beach is commercially exploited for eggs by local
cooperatives. All these beaches fall within Reserved Forests, and are leased out by the Forest
Department on a year to year basis. Throughout the delta, communication is easiest by water;
virtually every householder owns a boat, and major population centres in the southern delta,
such as Bogale, Moulmeingyun and Myaungmya, are served by steamer. The Irrawaddy
itself is a very important artery for trade throughout a large part of Burma.
Disturbances and threats: The Irrawaddy is one of the most heavily silted rivers in the
world, not only because of deforestation and serious erosion in the watershed, but also
because of a long history of intensive agriculture along the river banks. Virtually all land
outside the Reserved Forests has already been converted into agricultural land, and the
mangrove forests within the Reserved Forests are now disappearing at a rapid rate. Large
parts of the Kyagan Kwinbauk, Kakayen and Pyinland Reserved Forests have already been
deforested and converted into agricultural land. A comparison between the situation in 1977
and the situation in 1986 indicates that if the present rate of destruction is maintained, all the
mangrove forest will disappear in 50 years (Harald Sutter, pers. comm.).
The populations of Estuarine Crocodile Crocodylus porosus, sea turtles and River Terrapin
Batagur baska have been drastically reduced by commercial exploitation and are now
seriously threatened. The crocodile population continues to be exploited by the People's Pearl
and Fisheries Corporation, which removed an average of 465 hatchlings per year during the
period 1978-83 for rearing at a crocodile farm in Rangoon. Other threats to the remaining
crocodiles include habitat destruction, collection of eggs for food, hunting of adults and
juveniles, and entanglement in fishing nets. The number of sea-turtle eggs collected annually
in the Irrawaddy Delta declined from 1,500,000 in 1911 to an average of 400,000 during the
period 1978/79 to 1981/82. This decline in egg harvests has been reflected in a decline in
adult turtles and the abandonment of some former nesting beaches. Mature turtles are taken
by fishermen and caught by trawlers in their nets throughout the delta, and Hawksbill Turtles
Eretmochelys imbricata are hunted for their "tortoise shell". At the turn of the century,
approximately 70,000 eggs of the River Terrapin Batagur baska were collected annually in
the delta. Although the species is now on the verge of extinction in the delta, the adult
terrapins and their eggs continue to be taken wherever they are found.
Economic and social values: The northern and central parts of the delta are major
rice-growing areas, producing 40% of the national total. The delta supports a very important
fishery, especially for prawns, and has traditionally provided a large annual harvest of sea
turtle eggs. The extensive mangrove forests have provided a valuable source of fuel wood

and timber for construction purposes. However, the mangrove and sea turtle resources have
now been seriously depleted, and as further mangrove areas are cleared for agriculture, the
important prawn fishery is at risk. The delta has some potential for tourism based on interest
in the wildlife, although the shallowness of the sea around many of the outer islands tends to
hinder access.
Fauna: One of the major commercial fish species in Burma, Hilsa ilisha, is abundant in the
delta. The delta is still of great importance for a wide variety of both resident and migratory
waterfowl, although populations of many species have declined dramatically since the end of
the 19th Century. Resident species and monsoon visitors listed as common by Smythies
(1953) and probably still at least fairly common include Tachybaptus ruficollis,
Phalacrocorax fuscicollis, P. niger, Anhinga melanogaster, Ixobrychus sinensis, I.
cinnamomeus, Nycticorax nycticorax, Ardeola grayii, Bubulcus ibis, Egretta sacra, E.
garzetta, E. intermedia, E. alba, Ardea purpurea, A. cinerea, Ardea sumatrana (confined to
the tidal estuaries and creeks), Ciconia episcopus, Threskiornis melanocephalus,
Dendrocygna javanica, Sarkidiornis melanotos, Nettapus coromandelianus, Anas
poecilorhyncha, Rallus striatus, Amaurornis phoenicurus, Gallicrex cinerea, Porphyrio
porphyrio, Heliopais personata, Hydrophasianus chirurgus, Metopidius indicus, Rostratula
benghalensis, Esacus recurvirostris, Glareola maldivarum (abundant), G. lactea, Vanellus
duvaucelii, Charadrius dubius, Gelochelidon nilotica, Sterna aurantia, S. melanogaster, S.
albifrons and Rhynchops albicollis (along the Irrawaddy north of Henzada).
Winter visitors and passage migrants include Phalacrocorax carbo (formerly bred), a wide
variety of Anatidae, Fulica atra, about 30 species of migratory shorebirds, Chlidonias
hybrida, Hydroprogne caspia and Larus brunnicephalus (very common). The most numerous
wintering shorebird is probably Charadrius mongolus, which occurs in flocks of many
thousands along the outer coast of the delta. Tringa glareola is also abundant. Other common
shorebirds include Vanellus cinereus, Pluvialis dominica, P. squatarola, Charadrius
alexandrinus, C. leschenaultii, Limosa limosa, Numenius phaeopus, N. arquata, Tringa
totanus, T. nebularia, T. ochropus, Xenus cinereus, Actitis hypoleucos, Gallinago gallinago,
G. stenura, Calidris ruficollis, C. temminckii, C. subminuta, C. ferruginea and Limicola
falcinellus. Eurynorhynchus pygmeus was regarded by Smythies (1953) as a regular winter
visitor in very small numbers, and Limnodromus semipalmatus has been recorded.
In the late 19th century, the Spot-billed Pelican Pelecanus philippensis nested in huge
numbers in south Burma. One colony on the Sittang plain to the east of the delta was
described in November 1877 as covering 100 square miles and containing millions of birds.
Immense colonies still bred in the area in 1910, but the birds had disappeared completely by
1939. Small numbers were regularly reported in the delta in the 1940s, but no breeding sites
were located. No pelicans have been recorded in recent years, and it may well be that the
species is now extinct in Burma. The disappearance of this once abundant species can be
directly attributable to the massive conversion of floodplain lakes and marshes into
monocultures of rice throughout south Burma during the latter part of the 19th century and
first decades of the present century.
A similar fate has befallen the Greater Adjutant Stork Leptoptilos dubius. In the late 19th
century, this was an abundant breeding visitor (October to March) throughout the delta and
Sittang plain, but the species had already become scarce by the 1940s, and is now a rare
visitor. A single bird was reported on Meinmahla Kyun in late 1982. The Asian Openbill
Stork Anastomus oscitans remains a common passage migrant and winter visitor. However,

the Painted Stork Mycteria leucocephala, which was regarded as a locally common resident
in the early part of this century, is now only a scarce visitor.
Several species of large mammal occur in the delta, but their populations are small and
scattered, with the possible exceptions of Sambar Cervus unicolor, Hog Deer C. porcinus and
Wild Boar Sus scrofa, which have been reported from all Reserved Forests. Asian Elephants
Elephas maximus are said to occur in Kadonkani, Meinmahla and Pyindaye Reserved
Forests, but the total population in 1982 was only about 15 individuals. Other species
reported to be present include Leopard, Tiger, Wild Dog and otters (Panthera pardus, P.
tigris, Cuon alpinus and Lutra sp) (Salter, 1982).
The southern delta area is the last stronghold in Burma of the Estuarine Crocodile
Crocodylus porosus. The total population was estimated at about 4,000 in 1980. Some
two-thirds of these were confined to the eastern delta, mainly in the Pyindaye Reserved
Forest and on Meinmahia Kyun. The population has declined dramatically over the last 30
years, largely as a result of over hunting.
Sea turtles nest on beaches along the seaward edges of Kyagan Kwinbauk Reserved Forest,
Pyinzalu Kyun, Pyinalan Reserved Forest and Kadonkani Reserved Forest, and on the
offshore islands of Kaingthaung, Kadonlay and Gayedgyi Kyun. Five species are known to
occur: Chelonia mydas, Caretta caretta, Lepidochelys olivacea, Eretmochelys imbricata and
Dermochelys coriacea. C. mydas is one of the commonest species. C. caretta is reported to
be common at some beaches, but confusion has arisen over identification, and it is possible
that many if not most of these are L. olivacea. E. imbricata and D. coriacea occur only in
very small numbers. Almost all of the eggs laid are harvested, and many former nesting
beaches have been abandoned, presumably because of this over-exploitation. It is clear that
the turtle populations have declined markedly, and that two species, D. coriacea and E.
imbricata, are now endangered, while the other three species must be considered seriously
threatened (Blower, 1983; Salter, 1982).
The River Terrapin Batagur baska, which formerly nested in the delta in large numbers, is
now reduced to a few remnant populations on some of the offshore islands and sand banks.
The massive exploitation of both adults and their eggs has resulted in the near extermination
of the species in Burma (Salter, 1983).
Special floral values: Good stands of continuous mangrove forest still exist in the
Kadonkani Reserved Forest and in Pyindaye Reserved Forest (Salter, 1982).
Research and facilities: The southern delta was surveyed in November and December 1982
(Salter, 1982) and in 1983 (FAO, 1983c). The Forest Department is currently carrying out a
forest inventory of the mangrove resources in the delta, to provide data for the development
of a management plan. No serious ornithological investigations have been carried out for
almost fifty years.
References: Blower (1983); FAO (1980, 1983b, l983c, 1985a & 1985b); Groombridge
(1982); IUCN (in prep); Karpowicz (1985); Luthin (1984); Maxwell (1911); Salter (1982 &
1983); Smythies (1953); Stoutjesdijk (1982).
Criteria for inclusion: 123.
Source: See references.
Wetland name: Meinmahla Kyun
Country: Burma

Coordinates: 15°52'N, 95°17'E;
Location: in the mouth of the Bogale and Kadonkani rivers, approximately 130 km
southwest of Rangoon, Delta Forest Division.
Area: 12,960 ha.
Altitude: 0-25m.
Biogeographical Province: 4.4.1.
Wetland type: 02, 03, 05, 06 & 07.
Description of site: An estuarine island in the delta of the Irrawaddy River, almost entirely
comprised of alluvial deposits from the Bogale River. The island is flat, with low cliffs to the
south and west dropping to a narrow sandy beach. Numerous creeks and channels intersect
the island which also features sand dunes and mudflats. The sea throughout the entire area is
highly turbid and very shallow, being no deeper than 5.5m up to 28 km offshore. The tidal
range is 2.0-2.5m.
Climatic conditions: Monsoonal climate with a mean annual rainfall at Bogale (60 km
upriver) of 2,777 mm. The monsoon season extends from May to October.
Principal vegetation: The island is almost entirely covered in mangrove forest. It has been
logged in the past, and much of the forest is somewhat degraded.
Land tenure: State owned; under the administration of the Divisional Forest Officer, Delta
Forest Division.
Conservation measures taken: The island was notified as a Reserved Forest in 1895.
Wildlife and vegetation is legally protected on the island, although licensed collection of
crocodile hatchlings by the People's Pearl and Fisheries Corporation is permitted by the
Forest Department.
Conservation measures proposed: It has been proposed that the island be designated as a
Wildlife Sanctuary (FAO, 1985a). The People's Pearl and Fisheries Corporation has plans to
protect the island as a crocodile sanctuary, in conjunction with the Forest Department. This
would involve the construction of a base camp at Tawbaing Chaung and placement of nine
guard posts at river mouths around the periphery of the island (Salter, 1982). The
Corporation intends to restock the island with juvenile crocodiles from the Thaketa Crocodile
Farm near Rangoon, in order to commence sustainable harvesting.
Land use: Intensive fishing in the creeks. There is no resident population on the island, but
temporary camps are established by fishermen.
Disturbances and threats: There is some illegal logging on the island, and the waterways
are heavily fished (FAO, 1985a).
Economic and social values: No information.
Fauna: An estimated 2,600 Estuarine Crocodiles Crocodylus porosus inhabit the island,
representing about two-thirds of the entire population in the eastern delta. Other wildlife
includes Panthera tigris, P. pardus, Cuon alpinus, Lutra sp and Elephas maximus (Salter,
1982).
The island is likely to be of considerable importance for both resident and migratory
waterfowl, but almost no information is available. Salter (1982) mentions having seen 250
Egretta spp and one Leptoptilos dubius in late 1982.
Special floral values: Meinmahla Kyun contains one of the few extensive areas of mangrove
forest in the Irrawaddy Delta not subject to heavy exploitation.
Research and facilities: The island was surveyed in November and December 1982 (Salter,
1982). There are no facilities.

References: FAO (1983c & l985a); IUCN (in prep); Salter (1982 & 1983). Criteria for
inclusion: 1b, 2a.
Source: See references.
Wetland name: Kadonlay Kyun
Country: Burma
Coordinates: 15°35'N, 95°16'E;
Location: about 10 km off the coast of the Irrawaddy Delta, opposite the mouth of the
Bogale River, Delta Forest Division.
Area: 260 ha.
Altitude: Sea level.
Biogeographical Province: 4.4.1.
Wetland type: 02, 03, 05, 06 & 07.
Description of site: A low, flat island in the Irrawaddy Delta, formed exclusively of silt
deposits from the Bogale River. The island is ringed by broad sandy beaches and mudflats
with some mangrove forest, and there are grassy areas and sand dunes in the interior. The
surrounding sea is very shallow, hampering access to the island.
Climatic conditions: Monsoonal climate, with an average annual rainfall of 2,777 mm at
Bogale, 70 km to the north. The monsoon season extends from May to October.
Principal vegetation: Mangrove forest and areas of open grassland.
Land tenure: State owned.
Conservation measures taken: The island constitutes a part of the Kadonkani Reserved
Forest, which was probably established in the late 1800s or early 1900s. Wildlife and
vegetation are protected, although the Forest Department allows licensed collection of sea
turtle eggs by the People's Pearl and Fisheries Corporation. Approximately 5,000 eggs are
left each year to hatch in natural nests. The hatchlings are protected under cover for 5-6 days
then released into the sea. However, the mortality of hatchlings prior to release is high (45%
over the four seasons 1978/79 to 1981/82), and the nests are left to hatch only at the end of
the season, when the species composition of nests may not be representative of the season as
a whole (Salter, 1982).
Conservation measures proposed: A proposal has been made to designate the island as a
Wildlife Sanctuary in order to gain fuller protection for the breeding sea turtles (Salter, 1982;
FAO, 1983c).
Land use: Sea turtle eggs are collected by the Kadonkani Cooperative, which stations
keepers on the island during the main turtle nesting season from September to February.
Otherwise the island is uninhabited and difficult to approach due to the extreme shallowness
of the surrounding waters.
Disturbances and threats: Salter (1983) reported that an average of 122,000 turtle eggs
were collected each year during the period 1978-82. Sustained harvesting of turtle eggs at
this level has almost certainly been the main cause for the decline in the number of eggs
available for collection, probably mirroring a decline in the number of breeding adult turtles.
Fishing nets and baited lines also contribute to turtle mortality. Excessive harvesting of the
eggs of the River Terrapin Batagur baska has resulted in the near extermination of the
species (Salter, 1983),
Economic and social values: No information.

Fauna: The island is an important nesting site for sea turtles, which lay in approximately
1,000 nests each year. According to local informants, the turtles are mostly Loggerheads
Caretta caretta, but considerable confusion has arisen over identification, and it is now
thought that the majorities are Olive Ridleys Lepidochelys olivacea. A few Green Turtles
Chelonia mydas appear each year, and a single Leatherback Dermochelys coriacea nests
every two or three years (Salter, 1982). In addition, the island may still support a very small
number of River Terrapins Batagur baska. Salter (1982) observed some migratory shorebirds
on the island in November/December 1982. No other information is available on the
avifauna.
Special floral values: None known.
Research and facilities: The island was surveyed in late 1982 (Salter, 1982). There are no
visitor facilities.
References: Blower (1983); FAO (1983c & 1985a); IUCN (in prep); Salter (1982 & 1983).
Criteria for inclusion: lb. 2a, 2c.
Source: See references.
Wetland name: Letkokkon Islands
Country: Burma
Coordinates: l6°l7'N, 95°57'E;
Location: off the eastern edge of the Irrawaddy Delta, opposite the mouth of the China Bakir
River, Delta Forest Division.
Area: 388 ha.
Altitude: Near sea level.
Biogeographical Province: 4.4.1.
Wetland type: 02, 03, 06 & 08.
Description of site: A group of small islands and mudflats formed by the deposition of silt
from the China Bakir River. The area is separated from the mainland by a long shallow inlet,
which dries out at low tide. The sea throughout the entire area is highly turbid and very
shallow, being no more than 5.5m deep up to 28 km offshore. The tidal range is 2.0-2.5m.
Climatic conditions: Monsoonal climate, with a mean annual rainfall of about 2,780 mm.
The monsoon season extends from May to October.
Principal vegetation: The area supports extensive reed beds with low scrub colonizing areas
above the high-water mark.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: It has been proposed that the area be designated as a
Wildlife Sanctuary (FAO, 1983c).
Land use: Fishing. There is no permanent resident population on the islands.
Disturbances and threats: Local fishermen may disturb the wildlife, and military personnel
are reported to hunt in the area (FAO, l985a).
Economic and social values: No information.
Fauna: An important area for a wide variety of resident and migratory waterfowl. Large
numbers of herons, egrets, ducks, shorebirds, gulls and terns have been reported, but no
details are available. Beaches on the seaward side of the island appear suitable as nesting
sites for sea turtles.

Special floral values: None known.
Research and facilities: The area was surveyed in late 1982 (Salter, 1982).
References: FAO (1983c & 1985a); IUCN (in prep); Salter (1982).
Criteria for inclusion: lb, 3b.
Source: See references.
Wetland name: Thamihia Kyun (Diamond Island) Wildlife Sanctuary
Country: Burma
Coordinates: 15°51'N, 94°l7'E;
Location: about 10 km off the southern Arakan coast, opposite the mouth of the Bassein
River, Irrawaddy Division.
Area: 88 ha.
Altitude: 0-24m.
Biogeographical Province: 4.4.1.
Wetland type: 03, 04 & 05.
Description of site: A small, offshore island to the west of the Irrawaddy Delta, measuring
about 1,100m by 730m. The topography is undulating, with low cliffs to the south and west
dropping to narrow, sandy beaches. Much of the island in pock-marked with bomb craters.
With the exception of the north, the island is surrounded by a rocky reef, about 270m in
width, comprising sandstone and shale. There are three small freshwater reservoirs on the
island, the largest covering approximately 0.6 ha.
Climatic conditions: Monsoonal climate with an average annual rainfall of about 5,080 mm.
The monsoon season extends from mid May to October, with some rain during April and
November, and virtually none from December to March.
Principal vegetation: Sandy beaches are backed by a typical beach vegetation with Hibiscus
sp, Terminalia catappa, Casuarina equisetifolia and Cocos nucifera. The sheltered northern
part of the island has good cover of Bombax malabaricum, Ficus spp, Lagerstroemia
macrocarpa, Xylia dolabriformis, Terminalia belerica and Lannea grandis. Evergreen shrubs
and bamboo constitute a fairly dense understorey. The southern part of the island is more
exposed, and supports a poorer cover with patches of open grassland and bare rock
interspersed with evergreen thickets.
Land tenure: State owned; the sanctuary notification conceded 1.1 ha to the Port
Commissioner of Bassein, and allowed fishermen to seek temporary shelter in bad weather.
Conservation measures taken: The island was declared a Wildlife Sanctuary in October
1970 by the Ministry of Agriculture and Forests. As a Wildlife Sanctuary, the fauna is
protected in law by the 1936 Burma Wildlife Protection Act. Under this Act, the Forest
Department is the licensing authority for collection of sea turtle eggs. Sea turtles, their eggs
and nesting sites come under the provisions of the Fisheries Act (last amended in 1949),
whereby the government controls turtle egg collection. Current turtle conservation measures
include a closed season from 1 April to 15 May, purchase of 5,000-10,000 eggs annually by
the Fisheries Department for rearing and release of hatchlings, and the protection of a very
limited number of nests on the island itself. These conservation measures are considered
inadequate to stem the present decline in turtle numbers.
Conservation measures proposed: Better protection of the sea turtles on Thamihia Kyun is
urgently required if their populations are to be sustained. In 1983, it was recommended that:

(a) the island's legal status as a Wildlife Sanctuary be strictly enforced, and all turtle egg
collection should cease; (b) four guards be permanently stationed on the island, both to
protect the turtle nesting sites from poachers, and to prevent unauthorized landings; (c) the
People's Pearl and Fisheries Corporation be encouraged to desist trawling or seining in
coastal waters on the seaward side of the island between the Alguada Reefs (15°42'N,
94°13'E) and Cape Negrais (l6°03'N, 94°12'E); and (d) more detailed studies of the turtle
population on the island be undertaken (FAO, 1983b). In addition, a nationwide management
plan for sea turtles was proposed, under which sustainable quotas for egg collection would be
established and enforced (Salter, 1983).
Land use: Harvesting of sea turtle eggs and fishing. There is no resident local population on
the island. The People's Pearl and Fisheries Corporation maintains a representative and a
small number of labourers, and a policeman and forest guard are resident. In 1983, there was
a temporary military garrison on the island. The island has a sheltered anchorage of some
3-Sm in depth.
Disturbances and threats: The sea turtles are seriously threatened by the intensive
egg-collecting and offshore trawling activities of the People's Pearl and Fisheries
Corporation. Between 1.5 and two million eggs were harvested annually at the beginning of
this century. By 1980, this harvest had fallen to an average of 150,000 eggs per year. The
People's Pearl and Fisheries Corporation is still permitted to collect nearly all the turtle eggs,
whilst its trawling operations offshore are thought to be responsible for about 100 turtle
deaths each year.
Economic and social values: In recent years, some 150,000-200,000 turtle eggs have been
collected each year by the Ngapudaw Township Cooperative for sale to the People's Pearl
and Fisheries Corporation. This harvest, worth about US30,000 annually at Rangoon prices,
is declining as the resource continues to be over-exploited (FAO, l983b).
Fauna: The island is a very important nesting site for sea turtles. The Green Turtle Chelonia
mydas is much the most abundant species. The Loggerhead Caretta caretta is also reported
to be common (about one third as many as C. mydas), but some confusion has arisen over
identification, and these may in fact be Olive Ridleys Lepidochelys olivacea. A third species,
the Hawksbill Eretmochelys imbricata, is occasionally reported. The number of turtle eggs
collected on the island has declined by about 88% since the turn of the century, almost
certainly reflecting a similar decline in the breeding populations (FAO, 1983b). The breeding
population of C. mydas is currently estimated at about 1,800 females.
The Indian Muntjac Muntiacus muntjak and Hog Deer Cervus porcinus were introduced on
the island in 1963, and are both still present.
Special floral values: None known.
Research and facilities: The island was surveyed in December 1982 and January 1983 to
re-evaluate the site as a Wildlife Sanctuary (FAO, l983b). There are no facilities for visitors.
References: Blower (1983); FAO (1983b & 1985a); Groombridge (1982); IUCN (in prep);
Maxwell (1911); Salter (1982 & 1983).
Criteria for inclusion: 1b, 2a, 2c.
Source: See references.
Wetland name: Sittang Estuary and Gulf of Martaban
Country: Burma

Coordinates: 16°30'-17°25'N, 96°30'-97°20'E;
Location: from the head of the Sittang Estuary near Nyaungkhashe to the region of Khindan
on the east coast of the Gulf of Martaban and the region of Minywa-athin on the west coast,
Pegu Division and Mon State.
Area: c.150,000 ha.
Altitude: Sea level.
Biogeographical Province: 4.4.1./4.10.4.
Wetland type: 02, 05, 06, 07 & 08.
Description of site: The vast estuarine system of the Sittang River and adjacent Gulf of
Martaban, with extensive intertidal mudflats stretching for some 80 km along both shores,
and up to 10 km wide at low tide. The total area of mudflat may exceed 75,000 ha. Many
small creeks enter along the west shore of the gulf, and there is a large area of degraded
mangrove swamp east of Ohnbin. The estuaries of the Bilin River and several smaller rivers
enter the gulf in the east. Large areas of the adjacent plains have been converted to rice
paddies, and the plains are studded with numerous small water storage reservoirs (tanks).
Climatic conditions: Monsoonal climate, with the monsoon season extending from May to
October.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information is available. However, it is likely that the extensive intertidal
mudflats are of considerable importance for migratory shorebirds and many other waterfowl.
Special floral values: No information.
Research and facilities: It appears that no studies have been made of this vast estuarine
system, which contains one of the largest areas of intertidal mudflats in Southeast Asia.
Criteria for inclusion: 0.
Source: Operational Navigation Charts.
Wetland name: Moscos Islands Wildlife Sanctuary
Country: Burma
Coordinates: 13°47'-14°28'N, 97°46'-97°56'E;
Location: in the Andaman Sea, 20-30 km off the Tenasserim coast and 40-60 km from
Tavoy, Tenasserim Division.
Area: Area of wetlands unknown; Wildlife Sanctuary 4,924 ha.
Altitude: 0-365m.
Biogeographical Province: 4.5.1.
Wetland type: 03, 04, 05 & 07.
Description of site: Three groups of small islands off the Tenasserim coast, lying on a
north-south axis and stretching over some 70 km of sea. The islands comprise North Moscos
(or Heinze Islands), Middle Moscos (or Maungmagan Islands) and South Moscos (or
Launglon Bok Islands). The islands generally rise steeply from rocky shorelines to a

north-south oriented watershed. They ontitute the exxed eak of underwater ridges, formed by
late Tertiary tectonic movement and by volcanic activity. Altitudes range from sea level to
about 300m on most islands. The largest island is Auk Bok, in the South Moscos group,
measuring about 10 km by 2.4 km, and which, in common with a number of the other larger
islands, features sandy bays and sheltered anchorages. Coral reefs are found around the South
Moscos islands, and probably exist elsewhere in the sanctuary. The sea between the islands
and the mainland averages about 24m in depth, and nowhere exceeds 40m.
Climatic conditions: Monsoonal climate with little or no rain during the cold season from
December to February. The mean annual rainfall at Tavoy, some 13 km inland is 5,451 mm,
the wettest months being May to October. Mean maximum and minimum temperatures at
Tavoy are 37°C and 14°C, in April and January respectively.
Principal vegetation: The islands are covered with climax southern low tropical evergreen
forest, which is at its most luxuriant in the South Moscos group. However, this primary
cover, dominated by Dipterocarpus spp, has been modified to a certain extent by illegal
felling. Lianas Calamus spp and epiphytes are abundant, and there are small areas of
mangrove in the tidal zone. The beach vegetation includes some Agathis sp. Bamboo is
uncommon, although there is a limited amount of Neahouzeaua stricta (FAO, 1982d).
Land tenure: No information.
Conservation measures taken: The islands were designated as a Game Preserve in 1924,
under the Burma Game Rules 1917. The area was reconstituted as a Wildlife Sanctuary in
September 1927.
Conservation measures proposed: In 1982, it was recommended that: (a) the collection of
turtle eggs and swift let nests should cease immediately; (b) boundaries should be clearly
marked and effectively guarded; (c) the three main islands of the South Moscos group and
associated islets (totaling 2,330 ha) should be designated as a Marine National Park; (d)
Middle Moscos should either remain as a Wildlife Sanctuary or be upgraded to a Nature
Reserve; and (e) North Moscos should be excised from the sanctuary and revert to unclassed
forest without special protection (FAO, 1982d).
Land use: Collection of sea turtle eggs, collection of swiftlet nests and fishing. There are no
residents on the islands, although fishermen set up temporary camps during the dry season.
Besides fishing, these people are engaged in some timber felling and collect other forest
produce from within the sanctuary.
Disturbances and threats: Sustained high levels of egg-harvesting have significantly
reduced the breeding population of sea turtles in the sanctuary, and the colonies of swift lets
are similarly threatened by over-exploitation. Illegal logging and collection of forest produce
threatens the forest cover (FAO, 1982d). An attempt was made in 1924-1929 to introduce
Sambar Cervus unicolor, Indian Muntjak Muntiacus muntjak, Wild Boar Sus scrofa and Hog
Deer Cervus porcinus (Tun Yin, 1954). Of these introductions, only S. scrofa is still present
on the islands.
Economic and social values: Some 60,000 turtle eggs were collected annually in the 1930s.
Current egg harvests number about 30,000 from South Moscos and 9,000 from the Middle
Moscos group. All eggs laid are collected by a concessionaire based on Auk Bok, under
license from the Forestry Department. Nests of the Edible-nest Swift let Collocalia fuciphaga
are collected by Thaya Kone Village Cooperative Society, under a concession from the
Forestry Department. In 1982, market prices for the nests ranged from US286 to US1,200 per
kg. Current production averages about 28 kg per annum, which represents a decline of some

41% over the level achieved during 1951-1956. The swift let colony on Cradle Rock is now
considered to be too small for commercial exploitation.
Fauna: The islands appear to be poor in terrestrial wildlife, possibly due to the presence of
feral dogs. Wild Boar Sus scrofa and Crab-eating Macaque Macaca fasicularis are common,
and mouse deer Tragulus sp and monitor lizards Varanus are also present. Sea turtles nested
widely on all three island groups in the 1930s, but populations are now much reduced. Green
Turtles Chelonia mydas are known to be present, and several other species may occur. The
avifauna includes Egretta sacra, Haliaeetus leucogaster and Ducula bicolor. Edible-nest
Swiftiets Collocalia fuciphaga nest in caves on Hgnettaik Kyun in the South Moscos and on
Cradle Rock in the Middle Moscos.
Special floral values: No information.
Research and facilities: The harvests of turtle eggs and swiftlet nests have been monitored
by the Forest Department, and Chhibber (1927) surveyed and described the geography of the
region. The Middle and South Moscos groups were briefly surveyed in 1982 (FAO, 1982d).
There are no visitor facilities on the islands.
References: Chhibber (1927); FAO (1982d & 1985a); IUCN (in prep); Salter (1983); Tun
Yin (1954).
Criteria for inclusion: lb. 2a, 2c.
Source: See references.
Wetland name: Central Tenasserim Coast and northern Mergul Archipelago
Country: Burma
Coordinates: 11°25'-12°45'N, 98°20'-98°50'E;
Location: the central Tenasserim coast from Pyaze, 40 km north of Mergui, to
Pisandaungsaung, 120 km south of Mergui, and the inner islands of the northern Mergui
Archipelago, Tenasserim Division.
Area: c.1,100,000 of bays, estuaries, mudflats and mangroves.
Altitude: Sea level.
Biogeographical Province: 4.5.1.
Wetland type: 01, 02, 03, 05, 06 & 07.
Description of site: A vast complex of shallow bays, tidal channels and creeks, intertidal
mudflats and mangrove swamps between the narrow coastal plain of central Tenasserim and
a chain of large islands in the northeastern part of the Mergui Archipelago. The site includes
the estuaries of the Kyaukpya River, Great Tenasserim River, Lenya River and many smaller
rivers rising in the forested hills of the southern Bilauktaung range to the east, and also the
nearby offshore islands. The larger islands, notably Kadan Kyun, Saganthit Kyun and
Kanmaw Kyun, are hilly, rising to over 750m. The extensive mangrove swamps on the
eastern side of the main islands are separated from those of the mainland coast by channels
up to 5 km wide. There are sandy beaches on some of the islands, and coral reefs along the
west coasts of Saganthit Kyun and Kanmaw Kyun.
Climatic conditions: Monsoonal climate, with an average annual rainfall of about 5,000
mm. The climate is somewhat transitional between the pronounced wet and dry seasons of
the bulk of the country and the more even rainfall pattern of peninsular Malaysia. The
prevailing winds blow from the west and southwest during the May to September monsoon,
and from the north during the October to April dry season.

Principal vegetation: Mangrove forest and beach vegetation. Tropical rain forest and dry
deciduous forest on the larger islands and coastal hill ranges.
Land tenure: No information.
Conservation measures taken: No information.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: Large areas of mangrove forest have been heavily exploited for
timber and other products, or cleared for agricultural purposes. Crocodiles have long been
exploited and their populations are now much reduced.
Economic and social values: No information.
Fauna: The region was known to be of considerable importance for a wide variety of
resident and migratory waterfowl during the early part of the present century, but no recent
information is available. Resident species reported by Smythies (1953) include
Phalacrocorax niger, Anhinga melanogaster, Egretta sacra, Ardea sumatrana, Mycteria
leucocephala, Ciconia episcopus, Leptoptilos javanicus, Dendrocygna javanica, Cairina
scutulata, Nettapus coromandelianus, Heliopais personata, Rostratula benghalensis, Esacus
magnirostris, Glareola maldivarum, Sterna aurantia and S. melanogaster. About 30 species
of migratory shorebirds have been recorded, including Tringa guttifer and Eurynorhynchus
pygmeus.
The Estuarine Crocodile Crocodylus porosus still occurs in the extensive tidal creeks and
mangrove swamps, although now in greatly reduced numbers. Sea turtles nest on many
islands in the Mergui Archipelago, and presumably occur in this area.
Special floral values: No information.
Research and facilities: Very little if any research has been carried out in the area, and
almost no recent information is available.
References: Blower (1983); FAO (1985a); Smythies (1953).
Criteria for inclusion: 1b, 2a, 3b.
Source: See references.
Wetland name: Wetlands in Pakchan Proposed Nature Reserve
Country: Burma
Coordinates: 1O°35'-1O°55'N, 98°30'-98°40'E;
Location: the western part of Pakchan Reserved Forest, about 75 km north of Kawthaung
and 60 km south of Bokpyin, Tenasserim Division.
Area: Area of wetlands unknown; proposed Nature Reserve 25,920 ha.
Altitude: Mainly near sea level; Nature Reserve to 750m.
Biogeographical Province: 4.5.1.
Wetland type: 02, 03, 07, 15 & 21.
Description of site: The proposed Nature Reserve includes a coastal strip of low-lying
islands, tidal mangrove swamps and freshwater swamp forests, together with the forested hill
ranges rising steeply to the east. Almost all the watercourses are perennial and flow either
west, becoming brackish in their lower, tidal reaches, or east to the Pakchan River, which
defines the Burma-Thailand border.
Climatic conditions: Monsoonal climate, transitional between the pronounced wet and dry
seasons of the bulk of the country and the more even rainfall pattern of peninsular Malaysia.

The prevailing winds blow from the west and southwest during the May to September
monsoon, and from the north during the October to April dry season. The average annual
rainfall at Kawthaung, 75 km to the south, is 3,964 mm, with the wettest period being May to
September. The mean minimum and maximum temperatures at Kawthaung are 21°C
(December and January) and 34°C (March and April), respectively.
Principal vegetation: The coastal strip supports a diverse mangrove vegetation, with a
primary Avicennia dominated accretion, a secondary Rhizophora dominated accretion and a
Spring Tide Bank type of mixed Bruguiera sp and Sonneratia sp. The mangrove forest
merges into freshwater swamp forest with an abundance of orchids and ferns. Most of the
Reserved Forest is climax evergreen rain forest, characterized by a number of species
restricted within the country to Tenasserim. Dipterocarpaceae are dominant, especially
Dipterocarpus sp, with species of Shorea, Parashorea, Anisoptera and Vatica also common.
Eugenia, Garcinia, Lophapetalum, also restricted within Burma to Tenasserim, are well
represented, and the Burmese endemic palm Calamus helferianus is present.
Land tenure: State owned.
Conservation measures taken: The proposed Nature Reserve lies within Pakchan Reserved
Forest (145,367 ha), established in July 1931 and contiguous with Lenya Reserved Forest
(c.64,800 ha).
Conservation measures proposed: In 1983, it was recommended that after detailed surveying,
a Nature Reserve should be established in the western and northern part of the Reserved
Forest, to be managed in conjunction with the offshore proposed Lampi Marine National
Park (FAO, l983d).
Conservation measures proposed: None
Land use: In general, the area is sparsely populated. A number of villages are located close
to the proposed boundary and along the coast, including Karathuri, Mathe, Aung Ba and
Tolohusa. There is no known resident population in the Reserved Forest with the possible
exception of a limited number of resin-tappers. Principal occupations include employment in
the State Timber Corporation, fishing, trading and collecting forest produce such as resin
(kanyin) and cane.
Disturbances and threats: The forest is under threat from illegal resin-tapping, often carried
out on excessively small trees. The most serious threat lies in extensive, illegal logging in the
east of the Reserved Forest, allegedly by Thais, to feed a number of saw-mills over the
border. In addition, Thais are thought to be responsible for elephant hunting and smuggling
live animals to Thailand.
Economic and social values: The Reserved Forest is of considerable value as protection for
the watershed between the coast and the Pakchan valley.
Fauna: Little information is available on the fauna as large areas have not been surveyed due
to security considerations. Large mammals known to occur in the Reserved Forest include
Panthera tigris, Elephas maximus, Sus scrofa, Hylobates lar, Presbytis obscura, Cervus
unicolor and a species of Bos. The region is known to support a very rich and diverse
avifauna including several rare pheasants (Phasianidae), but no details are available on the
water birds.
Special floral values: The proposed Nature Reserve includes areas of freshwater swamp,
now a rare formation in Burma, and extensive mangrove formations still in excellent
condition. The Reserved Forest includes some of the finest climax evergreen rain forest in
Burma.

Research and facilities: The area was initially surveyed in 1982 (FAO, 1982d) and
subsequently in more detail in 1983 (FAO, 1983d). However, there has been no
comprehensive ecological survey of the area, and there are no scientific or visitor facilities.
References: Blower (1982); Chhibber (1927); FAO (1982d, 1983d & l985a); IUCN (in
prep).
Criteria for inclusion: lb.
Source: See references.
Wetland name: Lampi Proposed Marine National Park
Country: Burma
Coordinates: lO°37'-lO°59'N, 98°OO'-98°22'E;
Location:about 20 km off the west coast off Pakchan Reserved Forest and 80 km NNW of
Kawthaung, Tenasserim Division.
Area: Area of wetlands unknown; proposed park 388,500 ha.
Altitude: Sea level to 465m.
Biogeographical Province: 4.5.1.
Wetland type: 01, 03, 04, 05, 06, 07 & 15.
Description of site: The proposed Marine National Park comprises Lampi Island (16,800
ha), the associated islands (areas unknown) and the intervening sea (about 370,000 ha).
Lampi Island, which is oriented in a north-south direction, is about 48 km long and has a
maximum width of some 6 km. The northern part of the island curves strongly to the west,
forming a large bay in which Kubo Island is situated. Associated islands, which are all
considerably smaller than Lampi, include Wa-Ale Kyun and Kanzagyi to the northwest, Pub
Nala to the south and the Gregory group to the southeast. The topography of Lampi is
generally hilly and rises steeply from sea level to l50-270m, exceeding 350m in places. Much
of the coast is rocky, although there are a number of sandy beaches, bays and inlets. The sea
between Lampi and the mainland is nowhere deeper than 24m and is generally about half
that. Lampi, in common with the 900 or so islands of the Mergui Archipelago, was formed
by a combination of tectonic movement and volcanic activity. Rocks are predominantly
arenaceous quartzites and sandstones, intruded by granites or porphyries, or overflowed by
lava (Chhibber, 1927). Many of the islands in the proposed Marine National Park consist of
Moulmein series limestones which have weathered to form large caves. The supply of fresh
water is relatively plentiful; whilst many small streams are seasonal, the Zon Chaung and the
Sungai Alun are perennial. Major coral formations are found around the smaller islands,
especially in the Gregory group, whilst formations around the main island of Lampi are
relatively poor.
Climatic conditions: The monsoonal climate is transitional between the pronounced wet and
dry seasons of the bulk of the country, and the more even pattern of rainfall in peninsular
Malaysia. The prevailing winds blow from the west and southwest during the May to
September monsoon, and from the northeast and north during the October to April dry
season. The close proximity of the Gulf of Thailand across the Kra Isthmus (about 100 km
wide at latitude 1 l°N), gives rise to rain-bearing winds from the east. The mean annual
rainfall at Kawthaung, situated on the mainland some 80 km to the south, is 3,964 mm, the
wettest period being May to September. Mean annual minimum and maximum temperatures
at Kawthaung are 21°C (December and January) and 34°C (March and April), respectively.

Principal vegetation: Lampi Island is densely covered by largely undisturbed climax low
tropical evergreen forest, dominated by dipterocarps, especially Dipterocarpus alatus.
Epiphytic species are abundant and include lianas Calamus spp. Sandy beaches support
beach forest, some with pure stands of Casuarina equisetifolia, as well as species of Dillenia
and Calophyllum. Estuaries on the west coast of the island support apparently untouched
mangrove formations. There are also some swampy areas.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: In 1982, it was recommended that the area should be
designated as a Marine National Park, after the introduction of nature conservation and
national park legislation (FAO, 1982d). In 1985, it was recommended that more detailed
surveys be undertaken, a master plan be prepared and specific protection for threatened
species be implemented (FAO, 1985a).
Land use: The local human population is limited to a small fishing village on Pulau Nala
island, which is about 1.6 km south of Lampi and within the proposed protected area. During
the monsoon season, some five groups of Sal In marine nomads move in from the outer
islands of the Mergui Archipelago and establish temporary camps on Lampi. They support
themselves by fishing, hunting, and collecting eagle-wood (Aquilaria agallocha),
mother-of-pearl, turbo shells, turtle eggs and sea cucumber.
Disturbances and threats: There is generally very little disturbance, although most if not all
sea-turtle eggs are collected. The current high levels of egg-taking throughout the Mergui
Archipelago preclude increases in the turtle population without conservation measures being
taken (FAO, l982d). Tavoy Forest Division is short of staff, and illegal logging and forest
encroachment occur (FAO, l982d).
Economic and social values: It is argued that the establishment of a Marine National Park
would help to safeguard the culture of the Sal In marine nomads (FAO, l982d). They
reportedly number about 2,000 people and are thought to have arisen from aboriginal Malay
stock. Although Lampi is described as having greater promise as a Marine National Park than
all other comparable areas in Burma, security considerations and the threat of Thai pirates
curb the tourist potential (FAO, 1985a).
Fauna: The mammals include an indigenous subspecies of the Lesser Mouse Deer,
Small-clawed Otter, Crab-eating Macaque and langur (Tragulus javanicus lampensis, Aonyx
cinera, Macaca fasicularis and Presbytis sp). Indian Muntjac Muntiacus muntjak and Wild
Boar Sus scrofa are abundant, possibly because of the absence of predators. There is a large
colony of flying foxes Pteropus hypomelanus on the small island of Pulau Myang Basa in the
Gregory group. Dolphins (Delphinidae) are common, and the Dugong Dugong dugon may
still occur in the area. Notable birds include Nicobar Pigeon Caloenas nicobarica and
Edible-nest Swiftlet Collocalia fuciphaga, the latter inhabiting the caves of Pub Tika.
Raptors include Pandion haliaetus, Haliastur indus and Haliaeetus leucogaster. Reptiles
include monitor lizards Varanus sp. Despite the presence of a number of suitable nesting
beaches for sea-turtles, only small numbers of turtles use the islands.
Special floral values: No information.
Research and facilities: The Mergui Archipelago, including Lampi, was initially surveyed
in 1982 (FAO, 1982d). The forest on Lampi was surveyed in somewhat greater detail in 1983
(FAO, 1983d). There are no research or visitor facilities, and there has been no
comprehensive ecological survey of the proposed protected area.

References: Anon (1937); Chhibber (1927); FAO (l982d, 1983d, 1985a & l985b); IUCN (in
prep); Tun Yin (1954).
Criteria for inclusion: lb, le, 2b.
Source: See references.
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THAILAND
INTRODUCTION
by Jira Jintanugool and Philip D. Round
Area: 513,517 sq km.
Population: 52,728,000 (in 1986).
Thailand extends from 5°45'N to 20°30'N and from 97°30'E to 105°45'E, and is approximately
1,500 km from north to south and 800 km from east to west. It is situated in the Indochinese
peninsula of the Indomalayan Faunal Region. The country may be divided into four distinct
regions. The northern and western parts of the country are chiefly mountainous, with granitic
and metamorphic rocks rising to heights of 1,000-2,000m. Thailand's highest mountain, Doi
Inthanon, rises to 2,590m.
These areas, by way of their major rivers (Ping, Wang, Yom and Nan in the north, and the
Kwae River System in the west), form the watershed for the Central Plains, which extend to
the coast in the vicinity of Bangkok. These marshy alluvial plains, most of which lie below
50m above sea level are now almost entirely given over to rice cultivation and bear a huge and
complex network of man-made waterways, serving for irrigation and flood control. Many of
the most extensive and best known wetlands in Thailand lie within this region.
The northeastern part of the country consists of a plateau, the Khorat Plateau, which was raised
to its present elevation of 100-200m during a period of uplift in the Tertiary Epoch. The poor
soils are derived from marine sands, clays and salt deposits. The entire area drains into the
Mekong River, which forms the boundary between Thailand and its neighbours to the east.
Areas of alluvial soils and marshy wetlands are mostly concentrated along the two major
tributaries of the Mekong, the Mun and the Chi.
The fourth region of the country is the Peninsula, which comprises a southward extension of
the western mountain spine. The mountains are very steep, but some important freshwater
wetlands lie in the coastal fringes. The coastline it very long and supports many important
mangrove and estuarine sites.
Thailand's climate is tropical and monsoonal with a long, hot, dry season. Most parts of the
country receive over four-fifths of their annual rainfall during the southwest monsoon, from
May to October. Some areas in the peninsula, particularly on the east coast, receive some
additional rainfall from the northeast monsoon during November to January. The least seasonal
areas are in the southernmost provinces of Pattani, Yala and Narathiwat which, although they
receive rain from both monsoons, are actually wettest in November and December. Narathiwat,
together with small areas in the southeast of the country and around Ranong on the west coast
of the Peninsula, are the wettest areas of the country, receiving over 3,000 mm of precipitation
per year. Most of the country receives 1,000-2,000 mm per year.
The average relative humidity is 74.4% (range 66.0-82.8%). The average temperatures are
relatively uniform, both spatially and seasonally, and are influenced by the relative proximity
to the sea and by the regularity and seasonality of the rainfall. Land-locked provinces have a

greater temperature fluctuation than do coastal ones, and temperatures in April (the hottest
month) may rise to over 40°C. The average annual temperature is 27.6°C (range 23.7-32.5).
The country was formerly almost entirely forested, but forest cover had been reduced to
149,053 sq.km by 1985 (Royal Forest Department, 1985). There is great variation in forest
types, depending on climate and topography. Dry deciduous formations give way, with
increasing rainfall, to semi-evergreen and evergreen types, including tropical rain forest.
Thailand is a zoogeographic crossroads, supporting Indo-Burmese, Indo-Chinese and Sundaic
elements in its lowland fauna, together with a Sino-Himalayan montane element. Migratory
species from the Palearctic Realm comprise an important proportion of the country's avifauna;
many such species are mainly or entirely dependent on wetlands.
Summary of Wetland Situation
Huge areas of Thailand comprise habitat which would formerly have been wetlands; for example the
country's Central Plains region. The economy of the people living in many parts of the country must
have been intimately involved with wetlands for perhaps as much as 6,500 years, when the beginnings
of lowland rice cultivation became evident. Wetlands have been
important not only as a source of water and food (rice, fish, waterfowl), but also for transport
and communications. From 1 850 onwards, there was a great increase in foreign trade, with
rice as the principal export, and a concomitant increase in the building of canals and the
drainage of swamps (Owen, 1971). It is probably true to say that most major freshwater
wetlands had already been greatly modified by the beginning of the Twentieth Century, and
soon afterwards followed the extinction of much wildlife which had been associated with
permanently or seasonally inundated plains, such as Javan Rhinoceros, Schomburgk's Deer,
Giant This and Sarus Crane (Rhinoceros sondaicus, Cervus schomburgki, Pseudibis gigantea
and Grus antigone). Most lowland populations of elephants probably also disappeared at this
time.
In recent decades, land development has accelerated with the construction of a great many
reservoirs for irrigation, flood control and, latterly, hydro-electric development. The great
increase in land under cultivation, combined with intensive human use of those small wetlands
which remain, has greatly reduced wildlife populations and has led to the extirpation of
breeding populations of most large waterfowl. The species which remain are chiefly those
which can nest and roost in small woody copses or on water bodies, and flight out to feed in
adjacent rice paddies and other temporarily inundated areas.
Mangrove and other coastal ecosystems were much less affected until recently, since they
were hitherto only subject to activities such as fishing and a low level of timber exploitation.
Klankamsorn et al. (1981) listed the area of mangrove in Thailand in 1961 as 3,679 sq.km. By
1979 however, this had been reduced by 22% to 2,873 sq.km as a result of cutting for charcoal
and timber and clearance for the establishment of prawn ponds. Clearance for aquaculture
during the past decade has been especially rapid; while the results of a major ongoing
inventory are not yet available, mangrove areas may be expected to show a further devastating
decline. The associated mudflats, which support huge numbers of passage or wintering
shorebirds, still remain, although local reclamation for aquaculture and industrial development
has taken place.

The economic welfare of Thailand is dependent to a very great extent upon the use and
development of wetlands. This has long received official recognition; the Royal Irrigation
Department was first established (as the Canal Department) in 1902, and the Committee for
Coordination of Investigations of the Lower Mekong Basin was established in 1957 by the
governments of the five riparian countries, including Thailand. Yet because wetlands impinge
upon so many aspects of the economic sphere, they have been subjected to a great many
uncoordinated developments. In some cases, several projects with mutually incompatible goals
have been carried out at the same site. Because the small scale utilization of wetlands by the
villagers living around their margins is so widespread and the pattern of use so complex and
varied, the benefits reaped by local economies have proved difficult to evaluate and have often
been neglected when assessing the costs of large scale development schemes. In addition, the
assessment of environmental impacts, particularly insofar as wildlife conservation is
concerned, have often been omitted. Only in recent years have integrated management plans or
development studies been undertaken for specific wetland sites; a recent model is the Songkla
Lake Basin Planning Study (Sinclair, 1985).
To summarize, therefore, wetlands in Thailand play an important role in sustaining the living
standards of millions of people. Because these areas receive such a high level of use, their
wildlife conservation attributes may be less than spectacular. Nevertheless, a great many sites
continue to be of international importance, especially as sites for migratory waterfowl.
Thai wetlands may be classified, with particular reference to their importance for waterfowl
conservation, as follows:
1. Open seacoasts, sandy beaches and offshore islands
Such sites have only been treated in this inventory where they occur in association with other
coastal wetland sites, such as mudflats and mangroves. There are many hundreds of islands and
small rocky outcrops off the west coast of the peninsula, most of which have never been
surveyed. Offshore islets continue to be of importance as nesting sites for the Pacific Reef
Egret Egretta sacra and terns such as Sterna dougalli, S. sumatrana, S. bergii and S.
anaethetus. Anous stolidus and Sula leucogaster may also both occur but are now very scarce.
The Beach Thick-Knee Esacus magnirostris is restricted to sandy beaches on offshore islands,
while both the Malaysian Plover Charadrius peronii and the Little Tern S. albifrons breed on
sand beaches of mainland and island coasts.
2.

Intertidal mudflats and mangroves

Such areas are of great conservation value in Thailand, having enormous importance in
sustaining both inshore capture fisheries and aquaculture. The most extensive and species-rich
mangrove ecosystems are found along the west coast of the peninsula which supported 63% of
the total mangrove area of 2,871 sq.km at the end of 1982. There are also several important
mangrove and mudflat sites on the east coast of the peninsula as well as in the inner gulf,
although huge areas have been converted to prawn ponds. The status of the mangrove
ecosystem in Thailand and its biological and ecological characteristics, exploitation and
management have recently been reviewed by Aksornkoae (1987).
Mudflats are of great wildlife conservation importance and support huge numbers of passage
and wintering herons and shorebirds. Over 10% of the world population of the Asian Dowitcher
Limnodromus semipalmatus, for example, is concentrated on 100-200 ha of mudflats southwest

of Bangkok for a crucial period of the spring migration. The mangroves themselves still support
nesting colonies of cormorants, herons and a few Lesser Adjutants Leptoptilos javanicus,
together with considerable numbers of some birds of prey such as Brahminy Kites Haliastur
indus. Two other species for which Thai mangroves are important are the Brown-winged
Kingfisher Pelargopsis amauroptera and the Mangrove Pitta Pitta megarhyncha, both of which
are restricted to the west coast.
3.

Lower Perennial Rivers

This category is taken also to include associated features such as oxbow lakes and riverine
marshes. The lower reaches of most rivers have now been almost entirely deforested, except
where narrow fringes of fresh and brackish water swamp woodlands remain along their banks.
Because the riverbanks usually support a high human population density, relatively few
waterfowl are found. The grounds of temples which abut onto the banks may support breeding
colonies or large roosts of herons or storks, together with a few Black Kites Milvus migrans.
Vertical earth banks support a few nesting Pied Kingfisher Ceryle rudis, while mud and sand
banks support passage shorebirds as well as the resident River Lapwing Vanellus duvaucelii.
The Mekong River, in the vicinity of Chiang Saen near the far north of Thailand, probably
supports the richest lowland riparian bird fauna. As well as wintering flocks of ducks and
shorebirds, the area until recently held such presumed residents as Greater Thick-Knee Esacus
recurvirostris, Indian River Tern Sterna aurantia and Black-bellied Tern S. acuticauda. There
are also a few colonies of Plain Sand Martins Riparia paludicola. The scarce and local Jerdon's
Bushchat Saxicola jerdoni appears to be associated with stands of the tall grass Saccharum
arundinaceum in riverine floodplains. The species may have decreased greatly as a result of the
burning of such vegetation in order to open up seasonally inundated alluvial soils for dry season
cultivation.
The endangered White-eyed River-Martin Pseudochelidon sirintarae is presumed, like its
African congener, to nest somewhere on riverine sand banks, quite probably in northern
Thailand.
Large areas of seasonally inundated land lie along the courses of many rivers in Thailand,
particularly along the Mun and Chi in the northeast. Many such areas are utilized for the
cultivation of vegetables or rice as the seasonal flooding recedes, yet they may perhaps be of
considerable value to waterfowl.
4.

Upper Perennial Rivers

This habitat comprises larger streams in hilly or plateau country to the foothills and margins of
the plains. Because the upper reaches of many rivers are still largely forested, they may
continue to support a considerable diversity of wildlife, including a great many non-aquatic
species. Some of the more important sites are already enclosed within the boundaries of Yot
Dom. Wildlife Sanctuary and Phu Jang Na Yoi National Park.
The White-winged Wood-Duck Cairina scutulata, having been extirpated from wetlands in the
plains, now appears to be restricted to a very small number of sites where sluggish-flowing
reaches of upper perennial rivers are found in plateau country. Other species, which are
associated with faster-flowing rivers include Lesser Fish-Eagle, Red-headed Vulture, Green
Peafowl and Crested Kingfisher (Ichthyophaga humilis, Sarcogyps calms, Pavo muticus and
Megaceryle lugubris). Many such sites, including many small streams and torrents, may be of

critical conservation importance for various frogs and toads. There has never been any
comprehensive assessment of the conservation status of Thai amphibians, however, so that
many important sites doubtless remain undocumented.
5. Freshwater lakes, ponds and associated marshes
Most such sites are small (less than 500 ha); they are typically surrounded by large areas of rice
paddy or other cultivation, and a great many lie within 1-2 km of major rivers. Almost all
receive heavy human use, and both direct disturbance and habitat disturbance greatly limit the
utilization of such areas by wildlife. The vegetation is usually restricted to floating or
submerged aquatic plants alternating with open water, and supports such breeding waterfowl as
Pheasant-tailed Jacana Hydrophasianus chirurgus. The highest diversity of breeding and
wintering birds is usually found at those sites, which contain extensive areas of emergent
vegetation, especially Phragmites or Typha. Many such sites are of international or national
importance for their wintering duck populations.
6. Water storage reservoirs
A few such sites are known to support wintering concentrations of ducks, as well as such
breeding species as Porphyrio porphyrio, and the comments made under the previous category
apply equally to these sites. Most larger reservoirs, constructed for hydro-electric power
generation, are situated in steep river valleys, are very deep, and usually support very little
wildlife. Many irrigation reservoirs, on the other hand, are situated in the plains, are relatively
shallow, and show considerable annual fluctuation in area. Such sites may be of value for
wintering and passage wading birds.
7. Rice paddies
Rice paddies constitute an important and very extensive, seasonally inundated habitat for birds.
The extent to which these areas can be utilized, however, depends upon the availability of
undisturbed roosting and nesting sites, such as clumps of trees and permanent water bodies.
Egrets and herons feed to a considerable extent in flooded paddies; cormorants utilize ditches
around their margins, and the Asian Open-billed Stork Anastomus oscitans feeds both in
flooded and dry paddies. Areas of hard, dry paddy stubble in the late dry season are utilized by
huge numbers of nesting Oriental Pratincoles Glareola maldivarum.
8. Freshwater swamp woodlands
Detailed information on the history of such sites is usually lacking. In most cases, such swamp
woodlands may be merely the degraded remnants of primary peat swamp forest formations.
The most disturbed sites, particularly those which have been subject to repeated burning, are
species-poor and are usually dominated by Melaleuca leucadendron. Some Aistonia spathulata
may occur in the less disturbed sites, as at Thale Noi Non-Hunting Area in Peninsular
Thailand. Small areas of other freshwater swamp woodland formations may occur along the
banks of larger rivers and other sites which are subject to occasional inundation. Such sites are
of considerable importance for nesting and roosting colonies of larger water birds, such as
cormorants, herons and storks.
9. Peat swamp forests

These are wetlands dominated by a species-rich forest community growing on waterlogged
peat. They are botanically very rich, and may be of great conservation importance for
amphibians and for some fish, such as the walking catfish Prophagorus nieuhofi and possibly
the highly endangered Asian Bonytongue Scieropages formosus. In terms of their avifauna,
they are important in supporting a great many arboreal members of the lowland forest
community, which are scarce, or absent elsewhere due to the almost complete destruction of
terrestrial lowland forest. Pa Phru, in Narathiwat Province, is the only example of this habitat
remaining in Thailand, although many other areas, now dominated by a species-poor
Melaleuca woodland, may be degraded remnants of this type.
Wetland Research
Intertidal sites
The Remote Sensing and Mangroves Project (1984-87) of the National Research Council is
using LANDSAT data together with aerial photography in order to assess mangrove resources
at eight test sites, each of 10,000 ha less. This work is supported by the International
Development Research Centre, and the information gathered will be made available to the
National Economic and Social Development Board. The Forest Management Division of the
Royal Forest Department is also mapping mangrove resources and refining a system for their
classification, using a combination of aerial photography and satellite imagery. The Phuket
Marine Biological Center is carrying out research on the mangrove ecosystem of the
Phang-nga Bay Area. A joint Interwader and Prince of Songkla University Project is
conducting surveys of migratory shorebirds in peninsular Thailand, along with sampling of
mudflat meiofauna and an assessment of the impact of shorebird hunting. Shorebirds are also
being censused in the inner Gulf of Thailand.
Freshwater Sites
Research on Thailand's only remaining primary peatswamp forest at Pa Phru (also known as
Phru To Daeng) is being carried out under the auspices of the National Environment Board, in
order to develop an integrated management plan for the site. The Biology Department of Prince
of Songkla University together with the Institute of Southeast Asian Biology, Aberdeen,
Scotland, is carrying out a programme of biological research on the aquatic resources of Lake
Songkhla. The Regional Remote Sensing Training Center at the Asian Institute of Technology,
Bangkok, has mapped the surface waters throughout the Khorat Plateau region of the northeast
and the data are available on computer.
Wetland Area Legislation and Administration
The Royal Forest Department was established in 1896 and some laws governing the
exploitation of forest resources were enacted. The Forest Act came into being in 1941, and this
was superceded by the National Reserved Forest Act in 1964. Because "forest" refers to any
land the ownership of which has not been legally entered in accordance with the Land Laws,
some wetlands were also covered under these Acts. Large areas of mangrove were declared as
National Reserved Forest.
In terms of wildlife conservation, the two key pieces of legislation are the Wild Animals
Reservation and Protection Act (1960) and the National Parks Act (1961). The former provided
for species protection legislation as well as the establishment of two categories of nature

reserve: Wildlife Sanctuaries, which are fully protected, and Non-Hunting Areas, where human
access and use of the site are permitted. National Parks, like Wildlife Sanctuaries, are fully
protected.
While a few wetland National Parks have been established, and some important wetlands (such
as rivers) are partly enclosed within Wildlife Sanctuaries, the most frequent designation for
wetland nature reserves is as Non-Hunting Areas. While this allows for some compromise,
promoting wildlife conservation at the same time as recognizing the legitimate needs for
human exploitation of wetlands, it has also led to severe problems. The term "Non-Hunting
Area' is itself a misnomer, since its jurisdiction extends only to those animals listed as
"non-hunting species" for each specific site. Furthermore, no additional habitat protection
measures are enacted: a piece of swamp woodland, for example, can only be protected from
felling if it is listed under the National Reserved Forest Act (1964).
The Department of Fisheries has responsibility for aquatic and marine biological resources, but
is chiefly concerned with the use of these resources as food. Although conservation projects,
such as the captive propagation of the Mekong Giant Catfish Pangasianodon gigas have been
undertaken, the Department is less concerned with species conservation per se than with
stocking potentially suitable areas with useful food fish.
The impact of aquaculture projects upon the wetland ecosystems is rarely assessed.
The Fisheries Act (1947) allows for the establishment of Preservation Fisheries. These are
areas which lie adjacent to a monastery or place of worship, or in zones of navigation, locks,
dams or weirs, and may include any areas specifically designated as being suitable for the
conservation of aquatic animals. No fishing or aquaculture activities are allowed in areas so
designated without the permission of the Director General of Fisheries. Other regulations
govern fishing activities elsewhere; these include restrictions on the types of traps or nets
which may be used.
Flood control and irrigation comes under the mandate of the Royal Irrigation Department and
is regulated by the People Irrigation Act (1939) and by the State Irrigation Act (1942),
amended in 1954. Individuals wishing to carry out irrigation projects are obliged to notify the
relevant authority, either the local or provincial authorities or the Ministry of Agriculture,
depending upon the size of the area affected. Projects carried out do not require any
environmental impact assessment.
Under the Land Consolidation Act (1974), a Central Committee on Land Consolidation has
been established within the Ministry of Agriculture. This aims to intensify agriculture on
selected areas, principally through the improvement of drainage, construction of roads and the
straightening of field boundaries. Since most of the areas involved are rice paddies, this Act
also impinges markedly upon wetlands.
Land use and ownership is regulated under The Land Code (1954). Provision is also made for a
category of "common land", where private ownership of land is prohibited, but where
unrestricted public use is granted. Some wetland sites, ponds and canals, later declared as
Non-Hunting Areas, fall into this category.

Because the lowlands in general, and wetlands in particular, are almost without exception
regarded as being available for public use, development or settlement, their conservation in
Thailand has been seriously compromised.
Organizations involved with Wetlands
a) Governmental Organizations
1. Ministry of Agriculture and Cooperatives
- Royal Forest Department
Responsible for the protection and management of forests, national parks, wildlife
sanctuaries and non-hunting areas; wildlife conservation and research.
- Royal Irrigation Department
Responsible for irrigation, drainage, the development of water resources and flood control.
- Department of Land Development
Responsible for land-use classification, land policy, land surveys and land development; soil
and water conservation.
- Department of Fisheries
Responsible for fisheries control, regulation, conservation and development; fish breeding, fish
stocking and aquaculture.
2. Ministry of Science, Technology and Energy
- Office of the National Environment Board
Acts chiefly in an advisory and information capacity on environmental matters.
- National Research Council
Promotion and coordination of research; remote sensing. - National Energy Authority
Responsible for some small scale hydro-electric dam projects; involved in proposed projects in
the Mekong Basin.
- Thailand Institute of Scientific and Technological Research Conducts research under contract
to government and international agencies. In recent years, it has carried out biological surveys
of some wetland sites and has conducted environmental impact assessments. Maintains the
National Reference Collections of biological specimens.
3.

Ministry of the Interior

-

Land Department

Responsible for land registration and ownership.

-

Administration Department

Responsible for local and provincial administration in all matters concerned with the land and
public welfare through a network of Province Governors and District Chiefs. This impinges
greatly upon conservation and land use.
4. Electricity Generating Authority of Thailand A government enterprise which has constructed
a number of huge hydro-electric dams.
5. Asian Regional Remote Sensing Training Centre, Asian Institute of Technology The Centre
is mapping the surface waters of northeast Thailand for the National Social and Economic
Development Board.
6. Mekong Secretariat, United Nations ESCAP The Secretariat has a large amount of remote
sensing data and has supported many surveys in the Mekong countries.
b)
-

Non-governmental Organizations
Wildlife Fund - Thailand
Project for Ecological Recovery
Bangkok Bird Club
ICBP National Section

c)
Universities
Mahidol University (Bangkok) Particularly the Center for Wildlife Research in the
Department of Biology.
Kasetsart University (Bangkok) Particularly the Faculty of Forestry and Department of
Conservation.
Prince of Songkhla University (Pattani) Particularly the Biology Section, Department of
Science and Mathematics.
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WETLANDS
Site descriptions taken from a report prepared for this Directory by Jira Jintanugool of the Wildlife
Conservation Division, Royal Forest Department, and Philip D. Round of the Center for Wildlife
Research, Mahidol University.
Wetland name: Chiang Saen Basin
Country: Thailand
Coordinates: 20°l0'-20°18'N, 99°57'-lOO°l1'E;
Location: the basin extends from the Golden Triangle, 10 km north of Chiang Saen, downstream
along the Mekong River for 29.5 km to Ban Suan Dok, below the confluence of the Nam Mae Kok.
It also extends for about 18 km southwest from Chiang Saen, encompassing Nong Wiang, Chiang
Saen and Mae Chan Districts, Chiang Rai Province, and upstream along the Nam Mae Kok for
approximately 15 km.
Area: 10,000 ha.
Altitude: 350-400m.
Biogeographical Province: 4.10.4.
Wetland type: 11, 13, 14, 15, 18 & 19.
Description of site: Open, deforested rivers, with sand banks and small islands. The Mekong River
at this location is over 0.5 km wide. The banks of the rivers are cultivated right up to the water
margins, but patches of dense scrub remain. The area includes the basin of Nong Wiang (4,000 ha),
which is largely paddy interspersed with patches of seasonally flooded grassland, grazing marshes
and small pools, together with Nong Bong Khai (also known as Chiang Saen lake; approximately
200 ha). Low deforested foothills lie around the margins of the site. These are cultivated in parts.
There is a fairly high human population density and many houses are scattered throughout the drier
parts of the area. The Laotian shore of the Mekong, though also populated, is still largely wooded.
There are great fluctuations in the depth of the Mekong River at Chiang Saen. The river is at its
deepest in November to December and reaches its lowest depth in April. There is usually little or no
overspill from the banks, and flooded areas inland are confined to the basin of Nong Wiang.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: Patches of Saccharum arundinaceum along rivers. Many areas along the
riverbanks are overgrown with a dense scrub of Mimosa pudica. Land Use Classification Division
(1977-1979) lists 3,000 ha along the floodplain of the lower Nam Mae Kok as "abandoned land".
There is little emergent vegetation in the ponds and lakes other than Nelumbo nucifera and small
patches of Cyperus spp. There are extensive areas of rice paddy and other cultivation in the
low-lying areas along rivers. The deforested foothills support patches of bamboo scrub (Bambusa
sp) among other woody secondary gowth. Most such areas are, however, cultivated.
Land tenure: The areas of open water are state owned. The Thai-Laotian border runs along the
Mekong, close to the Thai shore. The Nam Sop Ruak at the Golden Triangle forms the
Thai-Burmese border. Most areas of marshland and riverine floodplain are in private ownership.
Surrounding areas are mainly privately owned agricultural land.
Conservation measures taken: Nong Bong Khai was declared as a Non-Hunting Area in 1985.
The Non-Hunting Area encompasses only open water and no adjacent shoreline other than one
small area, which has been set aside for building the reserve headquarters. The Department of
Fisheries collaborates with local fishermen in obtaining eggs and sperm from the endangered
Mekong Giant Catfish Pangasianodon gigas in order to rear fry for release.
Conservation measures proposed: The establishment of an additional Non-Hunting Area at Nong
Wiang has been proposed. The burning and cutting of waterside vegetation, together with the

hunting of waterfowl, should be suppressed. At Nong Bong Khai and elsewhere, "scrapes" might be
made around the lakeshore in order to improve feeding opportunities for shorebirds.
Land use: Fishing, using gill nets, throw-nets and electrocution. Fishermen at Nong Bong Khai are
able to catch approximately one kilogram of fish per day. In addition, small freshwater shrimps are
harvested and are used for making chilli paste. One crop of irrigated or rain-fed rice is grown per
year. Many areas of riverine floodplain are used for cultivating maize or green vegetables, and it is
not unusual for cultivaon to be practised right up to the water's edge. As the water levels drop, from
late December onwards, so the cultivation proceeds further into the fertile alluvial soils along the
river margin. There are fruit orchards (mainly lychees) and fields of hill rice and maize in
surrounding areas.
Possible changes in land use: Increasing tourism is leading to a gradual proliferation of guest
bungalows, restaurants and other facilities around the lake shore at Nong Bong Khai and along the
Mekong. In the water catchment area, there is likely to be an increase in already deforested land
under cultivation due to the adoption of lucrative cash crops such as coffee.
Disturbances and threats: Each dry season, there is much burning of scrub, reeds and other
riverine vegetation in order to open up areas for cultivation. Such massive habitat disturbance
certainly deprives some species, such as Saxicola jerdoni, of suitable undisturbed habitat.
Fishermen walk or swim out to riverine sand bars in the drier months, causing indirect disturbance
to nesting and migrant water birds. In addition, there is a certain amount of direct disturbance, both
from shooting and the taking of eggs for food. The area is heavily-fished. Almost the entire width
of the Mekong at Chiang Khong, downstream of the present site, is blocked off by nets during the
dry season in order to catch the endangered Mekong Giant Catfish Pangasianodon gigas. The
Department of Fisheries has never attempted to halt this practice.
Economic and social values: Many people, both Thai and Laotian, are dependent upon the
Mekong fisheries. In addition, tourism is rapidly expanding in the area and generally attracts the
younger, lower-budget foreign travelers as well as a great many Thai nationals. Income from this
source at present goes directly into the pockets of local people since there are no outside,
large-scale tourist developments. Already, such tourists include a small proportion of bird-watchers.
Fauna: The Mekong Giant Catfish Pangasianodon gigas has been recorded from both the
mainstream of the Mekong River and its tributary, the Nam Mae Kok (Rainboth et al., 1976).
The wetland supports a wide range of wintering and possibly some resident bird species, which are
scarce, or absent elsewhere in Thailand. The Mekong River may act as a major flyway for
waterfowl. In addition to those species which winter regularly, occasional vagrants such as Anser
indicus (four birds in January 1984) have been recorded. Ciconia nigra has been recorded on a
number of occasions, the last as recently as December 1983. Tadorna feriuginea is an an occasional
visitor, and this may be the only site where Anas poecilorhyncha is regular (up to 50 birds have
been recorded). Small numbers of other ducks have been found: Dendrocygna javanica (up to 200),
Anas acute, A. crecca, Aythya spp including A. haeri. The riverine sand banks also support a variety
of shorebirds, some of which may breed. These include flocks of over 200 Glareola lactea and up
to eight Vanellus duvaucelii, together with occasional Burhinus oedicnemus. Esacus magnirostris,
Sterna aurantia and S. acuticauda were formerly recorded (Deignan, 1945; King, 1966) and may
still be present. Other riparian birds include Ceryle rudis and a colony of at least 40 nests of the
scarce and local Riparia paludicola. Scrub on riverine sand banks supports small wintering flocks
of Emberiza spodoctpnaia. Freshwater marshes and paddies support wintering flocks of egrets and
a few herons (Ardea cinerea, A. purpurea), the harriers (Circus (aeruginosus) spilonotus, C.
,nelanoleucos), and Vanellus cinereus. A survey of wetland and scrub habitats around Nong Bong
Khai in December 1985 produced 69 bird species, with a further seven species being recorded from
Nong Wiang (Amget et al. 1985). There is no recent information on breeding birds. Saxicola
jerdoni was formerly present (King, 1966) and almost certainly still occurs.
Special floral values: None known.

Research and facilities: Information collected by bird-watchers in 1983-86 is held on file at the
Center for Wildlife Research at Mahidol University in Bangkok. A temporary office has been
established at the Nong Bong Khai Non-Hunting Area, and the Superintendent, Mr Pramook
Onlamai, is collecting some basic information on local human use of the site.
References: Amget et al. (1985); Deignan (1945); King (1966); Land Use Classification Division
(1977-1979); Rainboth et al. (1976).
Criteria for inclusion: lb, 2b.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Tha Ton Marsh
Country: Thailand
Coordinates: 20°02'N, 99°24'E;
Location: 3 km southeast of the village of Ban Tha Ton, Mae Ai District, Chiang Mai Province.
Area: c.6,000 ha.
Altitude: c.450m.
Biogeographical Province: 4.10.4.
Wetland type: 11, 13, 15 & 18.
Description of site: A marshy basin lying upstream of the confluence of the Nam Mac Kok and
Nam Mae Fang rivers. The rivers are broad with sand and shingle banks at their confluence.
Upstream, for about 13 km above the confluence, the Nam Mae Fang is deeper and slower-flowing,
fringed with reeds and tall grasses. These riverine marshes form a corridor 0.2-2.0 km wide and
occupying a total area of 1,350 ha, but are now much fragmented. There are also small areas of fish
ponds. The most extensive lowlands, in the northern part of the basin, are occupied by rice paddies
(approximately 4,600 ha). To the south, there are low hills with patches of degraded dry dipterocarp
woodland and cultivation. The area is at its wettest during the late wet season from October
onwards, into the early dry season, when active irrigation of the rice paddies occurs. At this time,
the wetland is flooded to a depth of 20-30 cm. It dries out almost completely from February
onwards, apart from a small area of irrigated rice paddies. The rivers are permanent, but their water
level drops markedly in the late dry season, from March onwards. Small areas of open water remain
in the fishponds.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,268 mm
(range 500-2,032 mm), 89.1% of which falls during the southwest monsoon in May to October. The
mean annual temperature is 25.8°C (range 6.0-41.5°C). (Data from Chiang Mai).
Principal vegetation: No detailed surveys of aquatic communities have been made, but the
vegetation is believed to be poor in species. The dominant emergent is probably Saceharum
arundinaceum, with some Phragmites australis. Large areas are now dominated by Mimosa pudica.
Adjacent areas are predominantly agricultural land, with rice paddy in the low-lying areas and sugar
cane and maize in the foothills, among patches of dry dipterocarp woodland dominated by species
of Shorea and Dipterocarpus. The watershed of the Nam Mae Kok still supports some sub-montane
and montane evergreen forest and secondary growth.
Land tenure: The wetland is mainly or entirely in private ownership. Surrounding areas include
both privately owned farmland and National Reserve Forest in public ownership.
Conservation measures taken: None.
Conservation measures proposed: The site might be considered for establishment as a
Non-Hunting Area or other reserve.
Land use: Rain-fed rice paddy (one crop per year) on 2,300 ha, and irrigated rice paddy (two crops
per year) on a further 2,300 ha. Some fields of maize and vegetables are grown among the drier
parts of the reed-beds, and there is grazing by domestic buffalo. Maize and sugar cane are grown as
"slash-and-burn" crops in the nearby foothills.

Disturbances and threats: With greatly improved drainage, the continued annual burning of
reed--beds in order to open up new areas for cultivation is a major threat to roosting and nesting
sites for birds. Existing estimates of the cover of "natural grassland", which includes reeds, are
probably highly inaccurate. The reed-bed is already greatly fragmented and could completely
disappear unless it is afforded some protection in the near future. There is also much illegal hunting
and netting of birds.
Economic and social values: No information.
Fauna: One of the most outstanding areas in northern Thailand in terms of the variety of wintering
birds which it supports. Small numbers of herons (Egretta garzetta, E. intermedia, E. alba) winter in
the area, and Ardea cinerea and Botaurus stellaris are both annual visitors.
There are occasional records of Ciconia nigra, Tadorna ferruginea and Anas poecilorhyncha (up to
five birds). During the ploughing stage of the rice paddies (December-January), the basin attracts
many hundreds of shorebirds, particularly Charadrius dubius, Tringa glareola and Calidris
temminckii). There are also flocks of up to 20 Vanellus cinereus, many wagtails
(chiefy Motacilla flava, M. citreola) and pipits (chiefly Anthus cervinus). The Rosy Pipit Anthus
roseatus was discovered wintering here in 1982; 15-20 birds are usually present (Round, 1983). A
few harriers, Circus (aeruginosus) spilonotus and C. melanoleucos, also winter in the area. The
reed-beds provide a roosting site for many hundreds of wagtails and buntings (Emberiza aureola, E.
fucata, Melophus lathami). There are recent records of Charadrius placidus on sand banks on the
Nam Mae Kok at Tha Ton. There are few breeding season records, but sand banks on the rivers are
known to support a few breeding pairs of Charadrius dubius. The marshes probably support a few
pairs of Ixobrychus sinensis, I. cinnamomeus and Dendrocygna javanica. The reed-bed is one of
very few sites known to support the scarce and local Saxicola jerdoni. At least two territories are
known and the species is presumed to breed. The area is a former site for Grus antigone which is
now extinct in Thailand. In addition, there are old records of both Esacus magnirostris and Sterna
aurantia from sand banks on the Nam Mae Kok at Tha Ton (Deignan, 1945). Both of these species
may still occur in Thailand but are thought to be endangered.
Special floral values: None known.
Research and facilities: Most of what is known about the site has been gleaned from the reports of
those visiting bird-watchers who have filed their records at the Center for Wildlife Research.
References: Deignan (1945); Land Use Classification Division (1977-1979); Round (1983).
Criteria for Inclusion: 2b.
Source: Jim Jintanugool and Philip D. Round.
Wetland name: Nong Luang
Country: Thailand
Coordinates: 19°47'-19°52'N, 99°57'E;
Location: 17 km southeast of Chiang Rai town, Muang District, Chiang Rai Province; 6 km from
Wiang Chai District.
Area: 2,000 ha.
Altitude: 400m; surrounded by low rolling hills rising to 523m.
Biogeographical Province: 4.10.4.
Wetland type: 11, 13, 15, 18 & 19.
Description of site: A complex of small pools, reed-beds, grassland and rice paddies along the
Huai Luang and Nam Mae Sakun, tributaries of the Nam Mae Kok. The area lies at the extreme
southeast corner of the extensive alluvial basin around Chiang Rai town and is bounded by low
hills. The wetland is transected by a road. An embankment along the Huai Rong Boa, another
tributary of the Nam Mae Sakun, has probably served to reduce the areas of seasonal inundation.
The areas of open water are rather small, ranging in size from 5-50 ha. Paddies occupy

approximately 1,200 ha and marshes 400 ha. There are also seven bamboo-covered islands at the
site, of which the largest is approximately 40 ha. The wetland is fed by freshwater run-off from the
nearby hills and a major inflow from the Nam Mae Sakun. The outflow is also into the Nam Mae
Sakun, which flows into the Kok River. Flooding is most extensive during the late wet season and
early part of the dry season. The margins of the area dry out gradually until the beginning of the
rains in May.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: Extensive beds of Saccharum arundinaceum. The floating vegetation
includes Eichhornia crassipes. Land to the west of the site is mainly under cultivation, but there are
still many patches of bamboo and deciduous woodland among the hills to the east.
Land tenure: The marshes and open water areas are under public ownership; the paddies are
privately owned but are mostly worked by tenant farmers. Surrounding areas are privately owned
farmland.
Conservation measures taken: None.
Conservation measures proposed: It is proposed to establish a Non-Hunting Area, covering an
area of 1,470 ha, at Nong Luang.
Land use: Fishing, cattle grazing and cultivation of lotus and rice (one crop per year of irrigated or
rain-fed rice); cultivation of vegetables and lychee orchards in surrounding areas.
Disturbances and threats: The burning and cutting of reeds in order to open up areas for
cultivation (lotus in flooded areas and vegetables in the drier situations) is a major threat. Hunting of
waterbirds is reported to be heavy.
Economic and social values: Nong Luang supports an important small-scale local fishery. In
addition, the water body serves as a source of water for irrigating the small rice paddies around its
margins.
Fauna: Not yet surveyed in detail. The area is known to support a few wintering egrets, together
with small numbers of Dendrocygna javanica, Nettapus coromandelianus, Gallinula chioropus and
Porphyrio porphyrio. The extensive reed-beds can be expected to support wintering Botaurus
stellaris, A. purpurea and reed warblers Acrocephalus spp, as well as breeding and wintering
Ixobrychus spp. The habitat almost certainly supports Saxicola jerdoni. At least six different
wintering Pied Harriers Circus melanoleucos were seen in December 1985.
Otters Lutra sp are reported to occur.
Special floral values: One of the most extensive remaining reed-beds in northern Thailand;
probably a good representative fragment of the kind of habitat which once covered huge areas of the
plains around Chiang Rai.
Research and facilities: A fisheries station of the Inland Fisheries Division, Department of
Fisheries, is situated at Nong Luang.
References: Amget et al. (1985); Land Use Classification Division (1977-79).
Criteria for inclusion: 1b, 2b.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Nong Hang
Country: Thailand
Coordinates: 19°30'N, 99°48'E;
Location: in Phan District, Chiang Rai Province.
Area: 740 ha.
Altitude: 400m.
Biogeographical Province: 4.10.4.
Wetland type: 15.

Description of site: Not surveyed, but identified as of possible interest from map sheets (Land Use
Classification Division 1977-1979). A complex of three small pools on the Nam Mac Hang
waterway, which drains into the Nam Mae San. One other pool of six ha, Nong Wiang Hao, is
situated three km to the northeast.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: Rice paddy. Secondary growth and degraded forest on nearby hills.
Land tenure: No information.
Conservation measures taken: None.
Land use: Rice paddy (one crop of wet season rice per year).
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
References: Land Use Classification Division (1977-1979).
Criteria for inclusion: 0.
Source: Era Jintanugool and Philip D. Round.
Wetland name: Nong Leng Sai
Country: Thailand
Coordinates: 19°23'N, 99°49'E;
Location: about 25 km north of the town of Phayao, Mae Chai District, Phayao Province.
Area: 1,050 ha.
Altitude: 400m.
Biogeographical Province: 4.10.4.
Wetland type: 15.
Description of site: An extensive marsh lying on a tributary of the Nam Mae Ing upstream of
Kwan Phayao. The marsh drains out at its southern end. Land Use Classification Division
(1977-1979) marks six pools of less than 10 ha in size at the southern end.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,309 mm
(range 710-1,997 mm), 87.8% of which falls during the southwest monsoon (May to October). The
mean annual temperature is 26.3°C (range 3.9-44.1°C). (Data from Nan Province, to the east).
Principal vegetation: No information is available on the aquatic vegetation. Chiefly rice paddy in
adjacent areas.
Land tenure: The wetland is state owned; public use is permitted. Surrounding areas are mainly
privately owned.
Conservation measures taken: None.
Conservation measures proposed: The site requires a survey in order to determine its status.
Land use: No information. Cultivation of rice (one crop of wet-season rice per year) in
surrounding areas.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
References: Land Use Classification Division (1977-1979).
Criteria for inclusion: 0.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Kwan Phayao

Country: Thailand
Coordinates: 19°lO'N, 99°52'E;
Location: the wetland extends up to four km north and west of the town of Phayao. Phayao
Province.
Area: 2,300 ha.
Altitude: 380m.
Biogeographical Province: 4.10.4.
Wetland type: 14 & 19.
Description of site: A large, permanent, freshwater lake (1,980 ha), fringed by approximately
3,000 ha of rice paddy to the south and west and with a marshy area and some old oxbows (c.300
ha) at the northern end where the Nam Mae Ing empties into the lake. There is also some inflow
from the Mae Tam which empties into the lake from the south. The eastern shore of the lake is
largely built-up, and the town of Phayao lies near the southeast corner. The lake empties to the east,
via the Nam Mae Ing, into the Mekong. The water level is controlled by a sluice gate and a
spillway; the mean depth is 1.7m, and the pH varies from 6.0-9.1. Kwan Phayao is one of the
largest semi-natural wetlands in northern Thailand.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,064 mm. The
mean monthly relative humidity ranges from 70 to 80%; the mean monthly temperature, from 19.5
to 27.5°C.
Principal vegetation: Thirty-six species of aquatic plants have been recorded. Najas graminea and
Ceratophyllum demersurn are the predominant submerged plants. There is also much Salvinia
cucullata, Eichhornia crassipes, Nelumbo nucifera, and some Scirpus grosus.
Adjacent areas are almost entirely cultivated (mainly rice paddy with some maize, groundnuts and
tobacco).
Land tenure: The lake is in public ownership, but the adjacent shoreline is mainly privately owned.
Surrounding areas are privately owned farmland, much of which is leased to tenant farmers.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing with the aid of gill-nets, and cultivation of lotus; mainly rice paddy (one crop per
year) with some cultivation of green vegetables, tobacco, maize and groundnuts in surrounding
areas.
Possible changes in land use: The wetland is one of three sites proposed for the Large-Scale Inland
Fisheries Project (L.S.I.F.P.) of the Department of Fisheries. This has recommended increasing fish
production by manipulation of water levels, dredging to improve spawning grounds, fish stocking
and increased pen culture of fishes. The project also recommends the utilization of aquatic
macrophytes for biogas production, animal feed and fish feed.
Disturbances and threats: Most emergent lakeshore vegetation has already been destroyed due to
lotus cultivation. The use of boats on the lake by fishermen and the widespread hunting of waterfowl
around the lake have greatly reduced usage of the area by waterfowl. The implementation of
L.S.I.F.P. could have some damaging impact upon the ecosystem since reduced fluctuations in water
level would reduce feeding opportunities for wading birds. There could also be changes in the
lakeshore vegetational succession. Any additional impact on the diversity of wild fish populations
would need to be evaluated. However, there has already been so much human disruption of the lake
ecosystem (e.g. through the introduction of Tilapia nilotica) that any further impact may be minor.
The collection of vegetation for biogas, if restricted to Eichhornia, would not be damaging.
Economic and social values: The average net income from fishing has been estimated at Bht.7,800
per household per year (approximately US312). The lake is important as a source of municipal water
supply (7,680 cu.m per day). Approximately 5,000 fishermen operate in the lake, but a total of
500,000 persons are dependent to some extent on the lake's resources (Anon, 1985).

Fauna: The standing crop of fish has been estimated at 159 kg/ha. Twenty-two species have been
recorded, but just five species make up over 90% of the fish biomass. Chief among these are Tilapia
nilotica (productivity 21.9 kg/ha/year) and Anabas testudineus (2.19 kg/ha/year).
Forty-seven species of resident and migratory birds were recorded during a one day survey in
January 1982. The only wildfowl present were a few Anas acuta and undentified Anas sp.
Usage of the open water by waterfowl is low, but would probably increase if disturbance by
fishermen could be reduced. The surrounding marshes and paddies support Circus (aeruginosus)
spilonotus and C. melanoleucos in winter.
Special floral values: None known.
Research and facilities: A Government Fisheries Station is sited at the lake, the annual reports of
which are available through the library of the National Inland Fisheries Institute at Kasetsart
University, Bangkok. Staff and students of the Biology Department, Chiang Mai University, have
conducted research on the aquatic fauna and flora.
References: Anon (1985a); Land Use Classification Division (1977-1979).
Criteria for inclusion: l e.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Beung Khong Long Non-Hunting Area
Country: Thailand
Coordinates: 17°58'-l8°03'N, 103°59'-104°02'E;
Location: extending up to 10 km north of the village of Ban Pho Mak Khaeng, Seka District,
Nong Khai Province.
Area: 1,290 ha.
Altitude: 160m.
Biogeographical Province: 4.10.4.
Wetland type: 14 & 19.
Description of site: A large, permanent lake, approximately 10 km from north to south and 1.5 km
from east to west. Two-thirds of the area (910 ha) is open water. There are a few vegetated islands
in the lake, some of which support trees, and 380 ha of marshland at the northern end. The outflow
is at the south end of the lake; water releases are controlled by a sluice, and under normal
circumstances, a high water level is maintained. Most of the lake is 0.5-l.Om deep, although the
maximum depth is about 6m. The lake is surrounded by cultivation, with the principal human
settlements at the southern tip.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,367 mm
(range 929-1,998 mm), 87.5% of which falls during the southwest monsoon from May to October.
The mean annual temperature is 26.8°C (maximum 43.9°C, minimum 2.5°C). The climate is
characterized by a short cool season and a longer, hotter dry season.
Principal vegetation: Extensive beds of Cyperus spp, Eleocharis sp and Nelumbo nucifera, with
smaller areas of taller reeds and Scirpus grossus. Some Eucalyptus trees have been planted along the
western shore of the lake. Adjacent areas are chiefly under cultivation, although there are a few
small patches of dry evergreen woodland, bamboo and forest fallows. There are also about 100 ha of
primary evergreen woodland dominated by Dipterocarpus alatus at Don Sawan and a neighbouring
area, at the northern end of the lake.
Land tenure: The wetland is state owned and open to public use; surrounding areas are mainly
private farmland and villages.
Conservation measures taken: The site was established as a Non-Hunting Area in 1982.
Conservation measures proposed: The site should be surveyed at regular intervals during the
winter months to determine whether it supports any appreciable populations of migratory
waterfowl, and during the wet season in order to determine the breeding bird community.

Land use: Fishing, chiefly using nets and traps; cultivation of rice (one crop of wet-season rice per
year) and cassava in surrounding areas.
Possible changes in land use: There is a strong likelihood of increased tourism and recreational use
at the site.
Disturbances and threats: Fishing is probably a major source of indirect disturbance, limiting the
usage of the site by waterfowl. There is also some illegal hunting of waterfowl.
Economic and social values: The site could have considerable amenity value. The lake is stocked
with common food fish species and the fishery is of local importance.
Fauna: Some 200 Mekong Giant Catfish Pangasianodon gigas have been released in the lake by the
Department of Fisheries.
At least 300 egrets winter at the site, together with large numbers of Ardeola bacchus. Duck
numbers were estimated at a minimum of 3,000 in January 1986. The principal species were
Dendrocygna javanica, Nettapus coromandelianus, Anas acuta and A. querquedula. Other species
recorded included Porphrio porphyrio, Gallinula chioropus and Hydrophasianus chirurgus. There
has been one sighting of a pelican Pelecanus sp.
Special floral values: Not known, but probably of considerable interest. The site supports one of
the last fragments of lowland evergreen forest in the entire northeast region of the country.
Research and facilities: A preliminary survey of the site was made prior to its establishment as a
Non-Hunting Area. A further visit was made by Jira Jintanugool in January 1987. Some
accommodation is available at the headquarters of the Non-Hunting Area.
References: Land Use Classification Division (1977-1979).
Criteria for inclusion: lb. 2b.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Lower Nam Mong Basin
Country: Thailand
Coordinates: 17°48'-17°57'N, 102°3l'-102°38'E;
Location: extending between Si Chiang Mai and Tha Bo Districts of Nong Khai Province, 0-10 km
from the Mekong River.
Area: c.10,000 ha.
Altitude: c.160m.
Biogeographical Province: 4.10.4.
Wetland type: 11, 13, 14, 15 & 19.
Description of site: A marshy floodplain, extending for approximately 15 km along the Nom Mong
River. The site includes at least seventeen patches of marsh or lakes, ranging in size from 10 to 270
ha. These lie scattered among rice fields together with a few patches of degraded woodland. The site
is transected by a number of roads. It has been identified from Land Use Classification Division
(1977-1979), and has not been ground-checked in recent years.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,367 mm
(range 929-1,998 mm), most of which falls during the southwest monsoon (May to October). The
mean annual temperature is 26.8°C (range 2.5-43.9°C). (Data from Udorn Thani, to the south).
Principal vegetation: No information is available on the aquatic vegetation. Adjacent areas are
chiefly under rice cultivation, with a few patches of dry dipterocarp woodland remaining.
Land tenure: The site is under both private and state ownership. Surrounding areas are chiefly in
private ownership.
Conservation measures taken: None.
Conservation measures proposed: The site should be surveyed to determine whether or not it is of
significant conservation value.
Land use: Rice cultivation, with one crop of wet-season rice per year.

Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
References: Land Use Classification Division (1977-1979).
Criteria for inclusion: 0.
Source: Era Jintanugool and Philip D. Round.
Wetland name: Nong Hua Khu Non-Hunting Area
Country: Thailand
Coordinates: 17°35'N, l02°37'E;
Location: near Ban Nong Hun Khu village, 20 km from the town of Ban Phu, Ban Phu District,
Udon Thani Province.
Area: 11 ha.
Altitude: 185m.
Biogeographical Province: 4.10.4.
Wetland type: 14.
Description of site: A small, permanent, natural pond surrounded by paddyfields. Inflow is from
local run-off.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,282 mm
(range 860-1,833 mm), 85.4% of which falls during the southwest monsoon (May to October). The
mean annual temperature is 27.6°C (range 6.3-42.5°C).
Principal vegetation: The pond is fringed with small areas of Saccharum arundinaceum, Cyperus
spp and Scirpus mucronatus. Adjacent areas are chiefly rice paddy with a few patches of dry
dipterocarp woodland.
Land tenure: The wetland is state owned and open to public use; surrounding areas are privately
owned farmland.
Conservation measures taken: The site was established as a Non-Hunting Area in 1984. The local
"kamnan" (Head of the Subdistrict) has safeguarded the waterfowl at the site from disturbance since
1974. By local agreement, fines of Bht.l,000 have been levied for illegal hunting.
Conservation measures proposed: A major waterfowl site, worthy of regular censusing. The
boundaries of the Non-Hunting Area should be extended to encompass adjacent woodlands if
Sarkidiornis melanotos is found to be breeding in the vicinity.
Land use: Some recreational use; the pond is also an important source of water for cattle.
Cultivation (chiefly rain-fed, single crop rice paddy) in surrounding areas.
Disturbances and threats: No information.
Economic and social values: An important local amenity.
Fauna: At least 2,500 ducks were present in January 1987. The predominant species were
Dendrocygna javanica, Anas querquedula and A. acuta.
also present were single A. clypeata and Aythya sp (probably A. baeri). The local kamnan reported
the occasional presence of up to 10 Sarkidiornis melanotos, which may breed in nearby woodlands.
Special floral values: None known.
Criteria for inclusion: 2b.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Nong Han Kumphawapi
Country: Thailand
Coordinates: 17°10'N, 103°02'E;

Location: extending for up to 12.5 km north of the town of Kumphawapi, Udorn Thani Province.
Area: 4,100 ha.
Altitude: 170m.
Biogeographical Province: 4.10.4.
Wetland type: 14 & 19.
Description of site: A freshwater lake of about 1,760 ha, surrounded by approximately 2,360 ha of
marshland which fringes the entire shoreline and extends back as far as 1.5 km; one of the largest
natural wetlands in the northeast part of the country. The lake extends for seven km from north to
south and three km from east to west at its widest point. The main inflow is from the Huai Phai
Chan Yai, which flows off the highlands to the east, but there are other smaller streams entering
from the north and west. The outflow is at the south end of the lake, into the Lam Pao river system.
The lake is shallow (mostly less than one metre deep) and permanent, with considerable seasonal
fluctuations in water level. There is a fairly high human population density around the lakeshore,
scattered chiefly among seven small villages.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,367 mm
(range 929-1,997 mm), 87.5% of which falls during the southwest monsoon (May to October). The
mean annual temperature is 26.8°C (range 2.5-43.9°C).
Principal vegetation: Scirpus grossus, Eichhornia crassipes, Nelumbo nucifera and many short
grasses. Chiefly cultivation in adjacent areas, with some patches of dry dipterocarp woodland
remaining, especially on the uplands.
Land tenure: The site is state owned and open to public use; surrounding areas are mainly privately
owned farmland.
Conservation measures taken: None.
Conservation measures proposed: The site should be surveyed to determine its present status and
conservation importance. It may be suitable for establishment as a Non-Hunting Area.
Land use: Fishing and the raising of domestic ducks; cultivation in surrounding areas, mainly
cassava and sugar cane, with some areas of single crop rice (one wet-season crop per year).
Disturbances and threats: The lake appears to be silting up. The levels of disturbance by
fishermen are very high and probably limit the utilization of the site by waterfowl.
Economic and social values: The wetland is important as a source of water for local use. Although
there is no irrigation project at the site, water is hand-carried by local people for household use.
Fauna: No information.
Special floral values: No information.
References: Land Use Classification Division (1977-1979).
Criteria for inclusion: 2b.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Nong Han
Country: Thailand
Coordinates: 17°06'-l7°15'N, 104°07'-104°20'E;
Location: extending up to 12 km northeast from the town of Sakhon Nakhon, Sakhon Nakhon
Province.
Area: 12,520 ha.
Altitude: c.150m.
Biogeographical Province: 4.10.4.
Wetland type: 14.
Description of site: A large, permanent, freshwater lake situated among low rolling hills, and with
a catchment area of 1,653 sq.km; one of the largest natural water bodies in the country. There are
small areas of paddy and patches of marshland, these last totaling 750 ha. The western shore of the

lake is somewhat urbanized, and the town of Sakhon Nakhon lies at the southwest corner. The main
inflow is from the Nam Pung River, which runs off the Phuphan mountain range to the south. The
only significant outflow is the Nam Khan, which drains southeast into the Mekong River. A
spillway and two sluice gates have been installed. The average depth of the lake is 1.9m and the
maximum depth, 4.3m; the pH ranges from 7.0-8.4. There are considerable fluctuations in water
level, with some areas around the margins drying out at the height of the dry season.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,531.7 mm.
The mean relative humidity ranges from 62-80%, the mean air temperature from 23-28°C, and the
water temperature from 31-34°C.
Principal vegetation: Pistia stratiotes and Eichhornia crassipes predominate among 18 species of
aquatic plants which also include Scirpus grossus, Eleocharis plantaginea, Nelumbo nucifera and
Nymphoides indicum. Adjacent areas are mainly under cultivation, with some patches of scrub
woodland.
Land tenure: The lake is under public ownership; surrounding areas are mainly in private
ownership.
Conservation measures taken: None.
Conservation measures proposed: The site has been proposed as a Non-Hunting Area.
Land use: Fishing with gill nets, hooks and traps; cultivation of rice (one crop of wet-season rice
per year) and some cassava, cotton and maize in surrounding areas.
Possible changes in land use: This is one of the sites suggested for implementation of the Large
Swamp Inland Fisheries Project, which aims to increase fish yields through stocking, dredging and
manipulation of water levels.
Disturbances and threats: The great intensity of human use probably restricts utilization of the
area by waterfowl. There will almost certainly be direct disturbance of nesting species, e.g. the
taking of eggs for food. Pesticide levels have not been assessed, but there may be some input of
persistent organochlorines into the lake system from areas of cotton grown in nearby uplands. There
may also be reduced inflow to the lake as a result of increased utilization of water upstream for
irrigation and water resource projects.
Economic and social values: Some 11,700 fishermen live around the lake and the net annual
income from fishing has been estimated at Bht.1 1,200 (about US448) per household per year
(Anon, 1985). The average daily catch has been estimated at 1,794 kg of which 39% is consumed
locally (Jansirisak, 1977). The lake is a source of municipal water supply at the rate of 15,840 cu.m
per day, supplying a total of 900,000 persons.
Fauna: A total of 44 species of fish has been recorded (National Inland Fisheries Institute, 1980).
Puntius leiacanthus predominates numerically, accounting for 20% of the total number of fish
caught. The standing crop of fish has been estimated at 32 kg/ha (Anon, 1985) and 34-87.5 kg/ha
(Jansirisak 1977). No information is available on the other fauna.
Special floral values: No information.
Research and facilities: The Sakhon Nakhon provincial fisheries station is sited at the lake.
References: Anon (l985a); Hiranwat et al. (1977); Jansirisak (1977); National Inland Fisheries
Institute (1980).
Criteria for inclusion: lb. le, 2b.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Nong Waeng Non-Hunting Area
Country: Thailand
Coordinates: 15°55'N, 102°16'E;
Location:in front of the District Office, Khon Sawan, Chaiyaphum Province.
Area: 17.5 ha.

Altitude: c.170m.
Biogeographical Province: 4.10.4.
Wetland type: 14.
Description of site: A small, permanent, freshwater lake situated on the outskirts of the small town
of Khon Sawan. The site is mainly open water with small areas of fringing aquatic vegetation, and
is ringed by minor roads and houses. It acts as a daytime refuge for wintering wildfowl which flight
out to feed in adjacent areas along the Lam Nam Chi, 5-10 km to the southeast. The maximum
depth in the dry season is 1.5m.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,282 mm
(range 860-1,633 mm), 85.4% of which falls during the southwest monsoon (May to October). The
mean annual temperature is 27.6°C (range 6.3-42.5°C).
Principal vegetation: Large areas of Nelumbo nucifera, Eichhornia crassipes and Pistia stratiotes
on the surface of the lake, and fringing stands of Scirpus mucronatus and Scieria oryzoides. Chiefly
rice paddy in adjacent areas.
Land tenure: The lake is state owned; surrounding areas are mainly private households and
small-holdings.
Conservation measures taken: The site was declared as a Non-Hunting Area in 1982. Fishing is
prohibited.
Conservation measures proposed: None
Land use: Recreation and water supply for the municipality; cultivation of rice (one crop of
wet-season rice per year) in surrounding areas.
Disturbances and threats: None known.
Economic and social values: The site has great recreational value and is the venue for an annual
"duck fair", the impetus for which was provided by the enlightened local District Officer. The
annual festivities centre around entertainments and a market. There is no deliberate disturbance of
the waterfowl.
Fauna: The fish fauna includes a variety of common and widespread species. Up to 8,000 ducks
winter in the area, roosting on the lake and flighting out to feed in adjacent rice paddies. The
predominant species are Dendrocygna javanica, Anas querquedula and A. acuta, with up to 100
Nettapus coromandelianus. Other species known to occur include Anas clypeata, Gallinula
chioropus, Porphyrio porphyrio, Fulica atra and Metopidius indicus. Waterfowl recorded during a
census in mid-January 1988 included 5,200 D. javanica, 2,565 A. querquedula and 30 A. acuta.
Special floral values: None known.
Researh and facilities: None
References: None
Criteria for inclusion: 2b, 3b.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Nong Lahan
Country: Thailand
Coordinates: l5°35'-15°40'N, l01°50'-l01°56'E;
Location: about 3 km northeast of Chatturat, Chaiyaphum Province.
Area: 2,500 ha.
Altitude: 190m.
Biogeographical Province: 4.10.4.
Wetland type: 14 & 19.
Description of site: A huge area subject to shallow flooding, between the Mae Nam Chi and the
town of Chatturat, near the southwest tip of a basin of several hundred sq.km of rice paddy. The Chi
River skirts the wetland at its northern end, passing within less than 500m. Most of the area is

seasonally flooded, but there is at least one permanent lake of 90 ha, Nong Bua Ya, at the southern
end. Two other such lakes, Nong Hin Tang, with a total area of 70 ha, are included in the Nong
Lahan complex, but these may already have been drained. The main outflow is via the Mae Nam
Chi; this is probably also the major source of inflow, through flood spillage in the late wet season
(July to November). The maximum depth of water is only 1.0-1.5m, and there are extensive
shallows of 15-25 cm, even as early as December. The lake dries up gradually during the dry
season, diminishing in surface area by at least 50% during normal years and exposing extensive
areas of mud which become covered with short grass. The site is undoubtedly one of the largest and
richest remaining wetlands in the entire northeast of Thailand.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,282 mm
(range 860-1,633 mm), 85.4% of which falls during the southwest monsoon (May to October). The
mean annual temperature is 27.6°C (range 6.3-42.5°C).
Principal vegetation:
Extensive areas of tall "reeds", either Saccharum arundinaceum or
Scieria poaeformis, together with some areas of scrubby swamp woodland around the lake margins.
Dense mats of Salvinia cucullata cover the water surface and there is much submerged weed
(possibly Elodea sp). There is also some Nelumbo nucifera, which is actively encouraged. Adjacent
areas are mainly under cultivation for rice, but there are scattered trees and small patches of bamboo
Bambusicola sp.
Land tenure: The wetland is state owned and open to public use; surrounding areas are privately
owned farmland.
Conservation measures taken: None.
Conservation measures proposed: A Fisheries Station is to be established at the wetland. The site
should be established as a Non-Hunting Area or other category of reserve.
Land use: Fishing, cultivation of lotus, raising of domestic ducks, hunting of wintering waterfowl
and occasional netting of roosting flocks of small passerine birds. In addition, there is some cattle
grazing and rice cultivation around the lake margins. The predominant land use in surrounding
areas is rice cultivation (one crop of wet-season rice per year).
Disturbances and threats: The principal threats are the reduction in areas of lakeside vegetation
due to the cutting of trees for charcoal and the burning of reeds in order to open up areas for lotus
cultivation. The area is also heavily over-fished and hunting pressure is intense. Not only is there
widespread shooting of larger birds by local people, but occasional netting forays are made by
market trappers who sell small passerines (wagtails, weavers and buntings) for food.
Economic and social values: The lake is of tremendous importance as a source of water in an area
prone to drought. Its provides a source of water for the municipality of Chatturat, and also for local
villagers who hand-carry water from the lake for household use. Jute, which is grown in the
surrounding areas, is soaked in the lake. The lake is also important for watering livestock and
ensuring an adequate supply of animal fodder. The marsh grasses are grazed by domestic livestock
and some aquatic plants are harvested as fodder, e.g. for feeding to pigs. Lotus Nelumbo nucifera
has a variety of uses; the tubers and seeds are eaten, while the leaves are used for wrapping food
items. No information is available on the fishery, but this is clearly of great importance.
Fauna: The area supports a great concentration of wintering waterfowl,
including Dendrocygna javanica (over 2,000), Anas querquedula (at least 6,500), Nettapus
coromandelianus (30), and Fulica atra (95). In addition, over 30 Ardea cinerea, a few A. purpurea
and 200 Anastomus oscitans have been recorded, together with flocks of Ardeola bacchus and
three species of Egretta. The area supports many wintering raptors, including Milvus migrans
(50-100) and Circus (aeruginosus) spilonotus (10-20). There have been occasional records of Gyps
bengalensis, which is close to extinction in Thailand. Several hundred shorebirds are frequently
present: in order of abundance, these are Tringa glareola, Calidris subminuta, Gallinago
gallinago, Pluvialis dominica and Calidris temminckii. Other species have included Tringa
nebularia, Calidris alpina and Philomachus pugnax. This is also a regular site for the scarce and

local Glareola lactea which may well breed. In addition, there are large roosts of weavers Ploceus
spp and the bunting Emberiza aureola. A total of 76 species of birds was recorded in the area
during a two day survey in late December 1984.
The area has never been surveyed during the wet season, but species recorded during the winter
months which are thought to breed at the lake include Tachybaptus ruficollis, Dendrocygna
javanica, Nettapus coromandelianus, Porphyrio porphyrio, Metopidius indicus and
Hydrophasianus chirurgus. Larger waterbirds such as egrets, storks and herons do not breed
because of human disturbance.
Special floral values: None known.
Research and facilities: Many groups of bird-watchers have visited the site and have filed their
records at the Association for the Conservation of Wildlife in Bangkok.
References: Land Use Classification Division (1977-79).
Criteria for inclusion: lb, le, 2b, 3 b.
Source: Era Jintanugool and Philip D. Round.
Wetland name: Mun River
Country: Thailand
Coordinates: 15°28'N, 103°00'E to 15°08'N, l04°25'E;
Location: the course of the River Mun from Phutthaisong District, Maha Sarakham Province,
downstream through Buriram and Surin Provinces to Muan District, Sisaket Province.
Area: Approximately 200 km of river and 54,000 ha of riverine marshes.
Altitude: 130m.
Biogeographical Province: 4.10.4.
Wetland type: 11, 15 & 18.
Description of site: An area of marshes flanking the banks of the Mun River and in places
extending more than two km back from each bank. The site includes some areas of marsh on the
lower reaches of the major tributaries of the Mun, of which the most extensive lie along the Lam
Phiappa. There is great seasonal variation in the extent of standing water, flooding usually reaching
a peak in October and November. The site has not been ground-checked and no further information
is available. Areas of marshland and other habitats were identified from Land Use Classification
Division Maps, 1978-79.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: No information is available on the aquatic vegetation. Adjacent areas are
mainly under cultivation, although a few patches of dry dipterocarp woodland persist.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: The area should be surveyed in order to determine the extent
and value of remaining natural or semi-natural wetland habitats.
Land use: Not known, but human use through fishing is expected to be intensive. The principal
land use in surrounding areas is rice cultivation (one crop of wet-season rice per year).
Disturbances and threats: Probably considerable; in some areas, urban sprawl may be
encroaching on marshy habitats, and hunting pressure is probably intense.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Research and facilities: None
References: Land Use Classification Division (1977-1979).
Criteria for inclusion: 0.
Source: Era Jintanugool and Philip D. Round.

Wetland name: Confluence of the River Mun and River Chi
Country: Thailand
Coordinates: 15°10'-l5°15'N, 104°35'-l04°50'E;
Location:the Lower Mae Nam Chi in Kanthararom District, Sisaket Province, together with its
confluence with the Mae Nam Mun, downstream along the Mae Nam Mun to Muang District, Ubon
Ratchathani Province.
Area: 9,750 ha.
Altitude: c. 120m.
Biogeographical Province: 4.10.4.
Wetland type: 11, 15, 18 & 19.
Description of site: An area of riverine marshes flanking both banks of the rivers and in places
extending up to three or four km back from the banks. The marshes are probably subject to
overspill from the Mun and Chi Rivers during the late wet season, with flooding most marked
during October and November. The human population density is fairly high, and the site borders on
the provincial town of Ubon at its downstream margin. The site has been identified from Land Use
Classification Division Maps, and has not been ground-checked.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: No information is available on the aquatic vegetation. Adjacent areas are
mainly under cultivation, but a few small patches of dry dipterocarp woodland persist.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: The area should be surveyed in order to determine its
conservation value.
Land use: Fishing and rice cultivation; rice cultivation in surrounding areas (one crop of dry-season
rice per year).
Possible changes in land use: The westward urban spread of Ubon Ratchathani town is encroaching
upon the wetland.
Disturbances and threats: Probably hunting and the cutting and burning of tall grass and other
riparian vegetation combined with a generally high level of human use of the area.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Research and facilities: None
References: Land Use Classification Division (1977-1979).
Criteria for inclusion: 0.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Lam Plai Mat
Country: Thailand
Coordinates: 14°47'-1457'N, 102°52'E;
Location: situated on the Lam Nam Mat, a tributary of the Mae Nam Mun. The site extends for 8 to
26 km upstream of the district town of Lam Plai Mat, Buriram Province.
Area: 1,900 ha.
Altitude: c. 160m.
Biogeographical Province: 4.10.4.
Wetland type: 11, 15, 18 & 19.

Description of site: A large area of seasonally flooded marshy land flanking both banks of the Lam
Nam Mat, subject to overspill from the river during the wet season. The area is frequently flooded
during the wet season, but reverts to a canalized river in the driest months. The site has been
identified from Land Use Classification Division Maps, and has not been ground-checked. The area
is classified as "waste land", which is land not utilized for cultivation.
Climatic conditions: Tropical monsoonal climate subject to a long, hot dry season from November
to April. Over 80% of the annual rainfall occurs during the southwest monsoon.
Principal vegetation: No information is available on the aquatic vegetation. Adjacent areas are
mainly under cultivation.
Land tenure: The wetland is state owned and open to public use; surrounding areas are mainly in
private ownership.
Conservation measures taken: None.
Conservation measures proposed: The area requires a survey to determine its status and
conservation value.
Land use: Water storage; a small dam has been constructed in order to maintain artificially high
water levels. Cassava, sugar cane and wet-season rice (one crop per year) are grown in surrounding
areas.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Research and facilities: None
References: Land Use Classification Division (1977-1979).
Criteria for inclusion: 0.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Huai Chorakhe Mak and Huai Talat Non-Hunting Areas
Country: Thailand
Coordinates: 14°53'N, 103°03'E;
Location: 11 km southwest of the town of Buriram, Muang District, Buriram Province.
Area: Huai Chorakhe Mak 760 ha; Huai Talat 820 ha.
Altitude: c. 160m.
Biogeographical Province: 4.10.4.
Wetland type: 17.
Description of site: Two reservoirs created in about 1975 by the damming of small streams, and
situated approximately one km apart on an extensive floodplain. There is relatively little emergent
or aquatic floating vegetation and no permanent marshland. Inflow is via the Huai Chorakhe Mak
into the westernmost of the two sites, and from run-off, chiefly from the south and west, via a
number of other small streams. The reservoirs drain into the River Mun. The average depth of water
is 5-7m. Both wetlands are permanent, with a seasonal fluctuation in water levels of approximately
2m. The area of open water diminishes by approximately 25% during the dry season, when much
dense weed and some mud is exposed.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,197 mm,
over 80% of which falls during the southwest monsoon (May to October). There is a long, hot, dry
season during which the annual temperature may rise to 4.4°C. The mean annual temperature is
27.1°C. (Data from Nakhon Sawan, 110 km to the northeast of the site).
Principal vegetation: There is a bed of a few hectares of Cyperus sp, and Lepironia sp occurs at
the western end of Huai Chorakhe Mak. The floating aquatic vegetation includes Nelumbo nucifera

and Nymphaea sp. There are some patches of dry dipterocarp woodland in surrounding areas, but
most of the land is under cultivation, mainly for rice.
Land tenure: The water bodies are under public ownership; privately owned small-holdings abut
on to the shores. Surrounding areas are privately owned.
Conservation measures taken: The water bodies were declared as a Non-Hunting Area in 1980.
This only includes those areas up to the shoreline and does not encompass any adjacent lands.
Conservation measures proposed: The boundary of Huai Chorakhe Mak Non-Hunting Area
should be extended to encompass approximately 100 ha of woodland at the northeast corner of the
reservoir. Human use of the sites should be zoned or restricted in order to minimize disturbance of
waterfowl.
Land use: Fishing, raising of ducks and the collection of aquatic plants for pig food. Some plots of
vegetables are grown on areas of shoreline, which are exposed by receding waters in the early dry
season. The principal activity in surrounding areas is the cultivation of rice (one crop of wet-season
rice per year).
Disturbances and threats: The high intensity of human use causes direct disturbance of waterfowl
and probably prevents recolonization of the shoreline by emergent aquatic plants.
Economic and social values: The reservoirs are important as a source of water for household use
in the provincial town of Buriram and also for irrigation.
Fauna: Both reservoirs have been stocked with common fish species. The wetlands support a
wintering concentration of about 5,000 Dendrocygna javanica. Up to 8,000 wintering or passage
Egretta sp have been recorded roosting in woodland on the north shore of Huai Chorakhe Mak.
Other waterfowl include Tachybaptus ruficollis, Porphyrio porphyrio (about 200 individuals with
possibly as many as 40-50 breeding pairs), Metopidius indicus, Gallicrex cinerea and small
numbers of passage shorebirds. A few Ardea cinerea are usually present in winter.
Special floral values: None known.
Research and facilities: The headquarters of the Non-Hunting Area are situated at Huai Chorakhe
Mak and two officials are stationed there. There is also a Freshwater Fisheries Station at the
reservoir.
References: Land Use Classification Division (1977-1979).
Criteria for inclusion: 2b.
Source: Era Jintanugool and Philip D. Round.
Wetland name: Sanambin Non-Hunting Area
Country: Thailand
Coordinates: l4°38'N, l03°05'E;
Location: two km north of the town of Prakhon Chai, Prakhon Chai District, Buriram Province, in
the floodplain of the River Mun.
Area: 570 ha.
Altitude: c.l6Om.
Biogeographical Province: 4.10.4.
Wetland type: 15, 17, 18 & 19.
Description of site: A water storage reservoir, created in about 1975 by the damming of a natural
marshy area. The area of open water (200 ha) is surrounded by an extensive area of marsh grasses.
The site is completely encircled by roads. One small village, Ban Thi Sawon, lies within the
boundary of the Non-Hunting Area. The wetland is fed by the many small watercourses, which
transect the floodplain. The main outflow is via small canals for the purposes of irrigation and
municipal water supply. The depth of water is 2-3m. There is always a minimum of about 200 ha of
open water, even at the height of the dry season. In the wet season, flooding of the plains is so
extensive that the permanent water body is linked to flooded areas elsewhere.

Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,197 mm,
over 80% of which falls during the southwest monsoon (May to October). There is a long, hot, dry
season during which the maximum temperature may rise to 43.4°C. The mean annual temperature
is 27.1°C. (Data from Nakhon Ratchasima, 110 km to the northeast of the site).
Principal vegetation: Typha angustifolia, Eleocharis sp and Cyperus sp fringe parts of the
reservoir, and there is a considerable amount of Nymphaea sp on the open water. There is also a
small area of swamp woodland on the shore of the lake. Adjacent areas are mainly under
cultivation, chiefly for rice paddy, but there are some patches of dry dipterocarp woodland.
Land tenure: The wetland is under public ownership. Parts of the site have been encroached upon
by villagers, however, for both houses and cultivated plots. Surrounding areas are privately owned
farmland.
Conservation measures taken: The site was declared as a Non-Hunting Area in 1980.
Conservation measures proposed: Human use of the site should be zoned in order to minimize
disturbance to waterfowl. Another Non-Hunting Area should be established in Nang Rong District,
Buriram Province (c.30 km distant) in order to encompass the wooded nesting areas of the Comb
Ducks Sarkidiornis melanotos which visit Sanambin.
Land use: Fishing, raising of domestic ducks, and rice growing in seasonally flooded marshland;
rice cultivation (one crop of wet-season rice per year) in surrounding areas.
Possible changes in land use: The Royal Irrigation Department has proposed to build a higher dam
in order to flood the area to a greater depth.
Disturbances and threats: Villagers have been known to steal the eggs and young of Sarkidiornis
from nesting areas outside the Non-Hunting Area. There is a considerable amount of illegal hunting
and constant, incidental disturbance of the water birds from fishermen. Parts of the wetland have
been encroached upon for cultivation or settlement.
Economic and social values: The site is an important source of water for household use in Prakon
Chai District.
Fauna: The reservoir has been stocked with common species of food fish. It is the only site in
Thailand where Sarkidiornis melanotos occurs regularly; up to 20 birds have been reported, usually
between December and August. The rare White-winged Wood-Duck Cairina scutulata has also
been reported; 2-4 individuals were present in April 1986. Some 5,000-7,000 Dendrocygna
javanica occur in the non-breeding season, together with small numbers of Anas acuta, up to 200 A.
querquedula and as many as 2,000 Nettapus coromandelianus. A few pairs of Dendrocygna nest.
Gallinula chioropus, Porphyrio porpiyrio and Metopidius indicus also occur, together with
Ixobrychus flavicollis (a wet-season visitor which probably breeds), I. sinensis and I. cinnamomeus.
Ardea purpurea occurs, but may not breed. Occasional concentrations of up 10,000 Egretta spp
have been recorded, apparently on passage, with usually 1,000 birds wintering.
Special floral values: None known.
Research and facilities: A Non-Hunting Area Station with one guard has been established at the site.
References: Voravan (1986).
Criteria for inclusion: 2a, 2b, 3b.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Lam Dom Yai
Country: Thailand
Coordinates: 14°15'-14°30'N, 105°05'E;
Location: in Nam Yun District, Ubon Ratchathani Province.
Area: Approximately 30 km of river.
Altitude: 140-300m; nearby hills rise to 693m.
Biogeographical Province: 4.10.4.

Wetland type: 12.
Description of site: A river rising among the rolling hills of the Phanom Dongrak range at the
southern margin of the Khorat Plateau which forms the Thai-Kampuchean border. The upper 20 km
of the river are fast-flowing and the banks forested. After a swift descent to the plains, the river
becomes slow-flowing and the lower 10 km pass through open, cultivated land. The river is a
permanent watercourse with an average depth of about 0.5m and many deeper pools. There are
marked seasonal fluctuations in water level, the river frequently being in spate during the late wet
season, from July onwards.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,197 mm
(range 730-2,415 mm), 81.8% of which falls during the southwest monsoon (May to October). The
mean annual temperature is 27.1°C (range 4.9-43.3°C). (Data from Nakhon Ratchasima, to the
west).
Principal vegetation: No information is available on the aquatic vegetation. The upper reaches of
the river flow through evergreen forest (often referred to as dry evergreen forest), with secondary
deciduous formations around the northern edge of the forest towards the plains and foothills. The
plains are mostly cultivated land with some patches of degraded scrub woodland.
Land tenure: The river and the remaining forests and secondary growth are state owned. The
plains are mostly privately owned small-holdings.
Conservation measures taken: Both banks of the river in its forested upper reaches are fully
protected by law. The Yot Dom Wildlife Sanctuary abuts on the west bank, while protection of the
areas on the east bank (as the Phu Jang Na Yoi National Park) has been proposed.
Conservation measures proposed: Much better protection of areas both inside and outside the Yot
Dom Wildlife Sanctuary and proposed Phu Jang Na Yoi National Park is needed.
Land use: Protected, forested watershed in the upper reaches; cultivation of rice (one crop of
wet-season rice per year) in areas adjacent to the lower reaches.
Disturbances and threats: The forested upper reaches of the river and adjacent watershed are a
major stronghold of the Khmer Rouge and the area is, at present, unsafe to enter. There is almost
certainly much hunting at the site. Thai villagers also hunt waterfowl around the settled northern
parts of the site.
Economic and social values: The river is extremely important as a source of water for household
use and irrigation, supplying many thousands of households in the Nam Yun District.
Fauna: One of only three sites in Thailand where the endangered White-winged Wood-Duck
Cairina scutulata has been reported. A few individuals are believed to flight out of the forests at
night to feed in rice paddies on the floodplain, close to the foot of the hills. Thai villagers captured
three individuals in the winter of 1984/85 on a pond among rice fields at the northern margin at the
site. Local Wildlife Division officials report that as many as 10-20 individuals are still present
along the forested upper reaches of the river.
Crocodiles (presumably Crocodylus siamensis) are said to occur.
Special floral values: The headwaters of the Lam Dom Noi flow through the most extensive
remaining forest in the Phanom Dongrak range east of the Khao Yai-Tab Lan block.
Research and facilities: Some accommodation is available at the headquarters of the sanctuary.
References: None
Criteria for inclusion: 2a.
Source: Era Jintanugool and Philip D. Round.
Wetland name: Yom River Floodplain
Country: Thailand
Coordinates: l6°40'-17°00'N, 99°50'-100°l5'E;

Location: the floodplain of the Yom River, from the city of Sukkhothai downstream as far as the
city of Phitsanulok. Highway 12 skirts to the north and east of the site, linking the two provincial
capitals.
Area: c.50,000 ha.
Altitude: 38-53m.
Biogeographical Province: 4.10.4.
Wetland type: 14, 15 & 19.
Description of site: An extensive alluvial basin bounded to the south and west by low hills and to
the east by the Nan River, downstream of Phitsanulok. The area is intensively cultivated (chiefly
paddy); scattered throughout the basin there are many small permanent swamps and areas prone to
seasonal inundation. Parts of the area are relatively well-wooded by comparison with areas in the
southern Central Plains and there is a wide scattering of trees among the rice paddies. The area
encompasses the following marshes or water bodies identified from Land Use Classification
Division (1977-1979):
1. Beung Phing: l6°40'N, 99°55'E; 160 ha.
2. Beung Kradao: 16°41'N, 99°57'E; 80 ha.
3. Beung Raman: 16°42'N, 100°07'E; 210 ha.
4. Beung Takhreng: l6°43'N, lOO°05'E; 210 ha.
5. Nong Thaling Chan (Beung Chan): l6°47'N, 100°07'E; 140 ha.
6. Nong Thale Kaeo: 16°50'N, 100°13'E; 130 ha.
One other site, Ban Lung Tua, which is not marked as a marsh on any map, acts as a major
waterfowl refuge as a result of enlightened management by its owner. Situated in Bang Rakham
District at approximately 16°46'N, 100°06'E, this site, together with the nearby state owned Nang
Nam Kao, has been established as the Nong Nam Kao Non-Hunting Area (57.3 ha).
The wetlands are subject to occasional inundation from the Yom River during the late wet season
(July to October), and much of the area is actively irrigated during the late dry season (January
onwards). Away from the rivers and canals, the wetlands are very shallow, with usually less than
one meter of water in the permanent water bodies. There may be little or no flooding in many years.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1, 113 mm,
86.4% of which falls during the southwest monsoon (May to October). The mean annual
temperature is 28.3°C (range 6.1-43.7°C).
Principal vegetation: Principally Eichhornia crassipes and Nelumbo nucifera, with some areas of
Cyperus spp and Typha angustifolia. Considerable areas are marked as "natural marsh grassland" on
the Land Use Classification Map, 1978. In adjacent areas, mainly cultivation with many scattered
trees, including much Butea monosperma, some scrub and bamboo, and occasional patches of
mixed deciduous or dry dipterocarp woodland.
Land tenure: The wetland is mainly privately owned farmland; surrounding areas are also mainly
privately owned.
Conservation measures taken: The Nong Nam Kao Non-Hunting Area (57.3 ha) has been
established in Bang Rakhom District, Phitsanuloke. This encompasses Ban Lung Tua, an area of
fish ponds and semi-natural swamp habitat on a privately-owned small-holding managed as a
waterfowl reserve by an enlightened owner, together with the adjacent, state owned water body of
Nong Nam Kao.
Conservation measures proposed: The entire Yom River floodplain between Sukkhothai and
Phitsanuloke should receive a detailed survey in order to assess its conservation value. Particular
attention should be paid to locating areas which serve as wintering or feeding areas for wintering
waterfowl as well as those areas which may continue to support breeding colonies of egrets and
other large water birds.
Land use: The principal activity at the wetland and in surrounding areas is the cultivation of rice,
but increasing areas are being turned over to vegetables.

Disturbances and threats: There is much illegal hunting of water birds away from the one site
where they are actively protected. Continued intensification of agriculture is certain to lead to the
removal of many existing clumps of trees and bamboo, and may lead to further drainage or flood
control works in some areas. The maintenance of standing water to support wildfowl at Ban Lung
Tua is dependent upon releases of water from the Royal Irrigation Department. In drier winters, the
Irrigation Department does not always agree to make water available for this purpose.
Economic and social values: Ban Lung Tua is a major recreational attraction for the people of
Phitsanulok, and serves to attract tourists from further afield. Such wetlands as are retained and
managed for fish farming are an important source of income for those farmers for whom rice yields
too low an economic return.
Fauna: The wetlands have been stocked with common species of food fish.
In recent winters, up to 9,000 Dendrocygna javanica, 6,000 Anas acuta, 5,000 A. querquedula, and
170 Aythya baeri have been recorded at Nong Nam Kao-Ban Lung Tua together with smaller
numbers of Anas penelope, A. crecca, A. clypeata and other ducks. Over 17,000 ducks were present
in mid-January 1988, including:
6,400 D. javanica
5,000 A. acuta
4,740 A. querquedula
170 A. baeri
It is possible that the importance of the Nong Nam Kao Non-Hunting Area for wildfowl has
increased with greater levels of recreational disturbance on Beung Boraphet. The site also supports
many Hydrophasianus chirurgus as well as small numbers of Egretta garzetta, E. intermedia, E.
alba, Ardea purpurea, A. cinerea and shorebirds such as Charadrius dubius, Tringa nebularia, T.
glareola, Gallinago gallinago and Calidris temminckii. Harriers Circus spp occur in winter, along
with the occasional Spotted Eagle Aquila clanga.
Special floral values: None known.
Research and facilities: There is no accommodation or office in the Non-Hunting Area, but the
landowner, Lung Tua, makes visitors welcome. An observation platform has been constructed.
References: Land Use Classification Division (1977-1979).
Criteria for inclusion: 2b, 3a.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Beung Si Fai
Country: Thailand
Coordinates: 16°25'N, 100°20'E;
Location: one km southwest of the town of Phichit, Phichit Province.
Area: 810 ha.
Altitude: 35m.
Biogeographical Province: 4.5.1.
Wetland type: 14.
Description of site: A permanent, freshwater lake, its associated marshes and adjacent rice paddies,
situated approximately two km from the Mae Nam Nan and lying on the outskirts of the town of
Phichit. The lake is fringed with emergent vegetation in some parts. It is fed by overspill from the
River Nan during the late rainy season, and there is no major outflow. The average depth of water is
1.5m (maximum 3.Om).
Climatic conditions: Tropical monsoonal climate with an average rainfall of 1,792 mm. The mean
annual temperature at Nakhon Sawan, 60 km to the south, is 28.3°C.

Principal vegetation: There are small areas of Arundo donax and Cyperus spp around the lake
margins. The floating vegetation includes Nelumbo nucifera, Lemna minor and Eichhornia
crassipes. Surrounding areas are almost entirely under cultivation, mainly for rice.
Land tenure: The wetland is in public ownership; surrounding areas are privately owned
residential areas, commercial properties and rice paddies.
Conservation measures taken: Fishing is forbidden in approximately 24 hectares of the lake. The
lake was recently cleared of much vegetation in order to create areas of open water.
Conservation measures proposed: The site has been proposed as a Non-Hunting Area.
Land use: Fishing and cultivation of lotus. The northern end of the site is a public amenity, with
gardens, picnic areas and paved access around it. The wetland is surrounded by rice paddies (one
crop of wet-season rice per year), and there is a town market nearby.
Possible changes in land use: None known; the authorities intend to preserve the lake as a major
tourist attraction.
Disturbances and threats: None known.
Economic and social values: Recreation and tourism. The lake is a major social amenity.
Fauna: The lake has been stocked with common species of food fish. Usage of the area by
wintering wildfowl is increasing markedly with improved protection, and the site now supports
some 5,000-10,000 roosting Dendrocygna javanica outside the breeding season. Tachybaptus
ruficoilis breeds, and two or three species of Egretta are non-breeding visitors. Other water' owl
recorded include Gallinula chloropus, Porphyrio porphyrio and Metopidius indicus.
Special floral values: None known.
Research and facilities: The provincial fisheries station for Phichit Province is sited at the lake.
The site is occasionally visited by Brother David Ogle and colleagues of the Nakhon Sawan Bird
Club.
References: None
Criteria for inclusion: 2b.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Beung Boraphet
Country: Thailand
Coordinates: l5°40'-15°44'N, 100°10'-100°20'E;
Location: 2.5-21.0 km east of the town of Nakhon Sawan, Muang District, Nakhon Sawan Province.
Area: 13,000 ha.
Altitude: 24m.
Biogeographical Province: 4.5.1.
Wetland type: 14.
Description of site: A large freshwater lake, 18 km by 6 km, situated on the east bank of the Mae
Nam Nan, close to its confluence with the Mae Nam Ping. The lake lies close to the western margin
of the huge Central Plains area of Thailand and is surrounded by rice paddies. It was formed in
1930 by the damming of a freshwater swamp (which formerly covered an area of 64,000 ha) in
order to develop the fishery. Embankments have been constructed in some areas around the north
and west margins of the lake, together with spillways and lock gates to regulate water levels. The
western shore is fringed by a railway line and lies close to the town of Nakhon Sawan. The lake
was drained for one month in 1959 and again in 1972, each time being allowed to refill. There is
much floating vegetation over the lake surface and some emergent vegetation around the margins.
Tall emergent vegetation is very restricted in extent, occurring mainly as floating islands near the
northwest corner of the lake. The lake is fed by many shallow streams, which ramify throughout the
basin, as well as overspill from the Mae Nam Nan during the flood season. Ouflow is via the Ban
Pong canal at the southwest tip, into the Mae Nam Chao Phraya. There is a subsidiary outlet, which

empties into the Mae Nam Nan. According to one source (Anon, 1985a), most of the lake is about
1.6m deep and the maximum depth is 5m; according to Suraswadi (1976), the average depth is
3-4m. The lake reaches its maximum depth in the late wet season (October), and is usually at its
shallowest in August. Fluctuations in water level and the amount of flooding around the lake
margins are reduced by embankments and by the presence of spillways with water control
regulators and flap gates. pH values range from 6.6 to 7.9, and Secchi disk values from 0.60 to
1.80m. The oxygen content of the water is fairly high (3.0-8.0 ppm), due to the frequent mixing of
waters in the rainy season.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,250 mm,
most of which falls between July and October. The average monthly temperatures vary from 12.0°C
in December to 34.0°C in May. Water temperatures are usually in the range 27-3l°C, but rise to
33-34°C in April and May.
Principal vegetation: Dense mats of floating vegetation, chiefly Coix aquatica, Isachne globosa,
Leersia hexandra, Eichhornia crassipes, Salvinia cucullata, Nelumbo nucifera and Nymphaca
lotus. Submerged aquatics include Hydrilla verticillata, Ceratophyllum demersum and Utricularia
flexuosa. There are some floating islands of Phragmites karka, Saccharum sp and Cyperus spp,
particularly near the northwest corner of the lake, and fairly extensive beds of low sedges Cyperus
spp along the southern margin. Adjacent areas are almost entirely rice paddy, although there are
scattered Borassus palms, particularly to the north and east, and some areas of scrub, particularly at
the northwest end close to the town of Nakhon Sawan.
Land tenure: The lake is state owned, although there are now many illegally established
households around the shoreline. Surrounding areas are mainly in private ownership.
Conservation measures taken: An area of 45,000 ha, covering the lake and surrounding areas of
paddy, was declared as a Non-Hunting Area in 1975. Fishing is forbidden in certain parts of the
lake.
Conservation measures proposed: The Fisheries Department is proposing to take further
measures to rationalize human use of the lake, and to relocate those households, which have been
illegally established around the lakeshore. The remaining areas of reeds and waterside scrub should
be protected more effectively from cutting and burning. The illegal trapping and shooting of birds
in areas surrounding the lake should be suppressed, and the disturbance to roosting and nesting
birds caused by tourists in boats should be carefully regulated. Some areas of the lakeshore around
the Non-Hunting Area headquarters could be managed to attract shorebirds. At the present time,
foraging opportunities for these species are very restricted because of the absence of muddy
shallows. Searches for the endemic and endangered White-eyed River-Martin Pseudochelidon
sirintarae should be mounted.
Land use: Fishing, using illegal methods such as gill nets which are set from small motor boats,
throw nets and electrification, as well as by legitimate means such as hook and line and traps; also
illegal propagation of lotus. Approximately 30,000 people live around the margins of the lake. The
principal activities in surrounding areas are rice cultivation (one crop of wet-season rice per year),
cattle grazing and pig farming. Small areas of corn, mung beans, cotton and groundnuts are grown
in the upland areas around the basin.
Possible changes in land use: The lake is one of three sites chosen for the implementation of the
Large Swamp Inland Fisheries Project (LSIFP) which seeks to increase fish yields through
manipulation of water levels, dredging to improve spawning grounds and fish stocking. In addition,
pen culture of fishes is recommended together with the utilization of aquatic macrophytes for
biogas production.
Disturbances and threats: Local people continue to burn and cut Phragmites and other emergent
vegetation in order to increase the areas under lotus cultivation. They also cut waterside scrub and
trees for charcoal production. There is still much illegal hunting of waterfowl at the lake, and
roosting flocks of small birds are netted for food. One of the principal trapping methods is to set a

monofilament fishing line with hooks placed at 10-20 cm intervals across the flight lines of the
birds. Baited hooks and lines are also used. Farmers occasionally put out large quantities of grain
baited with acutely toxic chemicals in order to kill waterfowl, which they claim are grazing on
their rice paddies. The lake is littered with remnants of plastic fishing nets, which may cause the
deaths of many birds. There is some evidence to suggest that, in spite of stocking, present fish
yields may be lower than in the past because of many successive years of over-exploitation.
There have been no checks to determine the levels of pesticide contamination in the lake basin.
While persistent pesticides are little used in rice-growing areas, there is the possibility of
contamination from persistent organochiorines used extensively on cotton crops in the nearby
uplands. This may have contributed to the disappearance of larger predatory birds. There may now
be reduced inflow of water into the lake due to increased diversion of streams for cultivation in the
catchment area.
Economic and social values: Some 5,100 fishermen live around the lake, and as many as
1,000,000 persons may be dependent upon the resources of the swamp basin. The average net
income per household from fishing is Bht.ll,400 (about US456) per year (Anon, 1985). Fish yields
have ranged from 422,305 kg/year to 1,081,665 kg/year, the higher figure coinciding with the
drainage of the lake, prior to refilling, in 1972. According to officials at the Fisheries Station, the
"officially recognized" yield of fish per year is about 250 metric tonnes; in reality, the yield may be
as high as 400-500 tonnes if fish from all areas in and around the lake are taken into consideration.
The lake is important as a source of water for irrigating rice and other crops and in ensuring fresh
fodder for cattle. In addition, many people utilize the vegetation. The leaves of Nelumbo nucifera
are utilized for wrapping material, and the seeds of Nelumbo and stems of Nymphaea lotus are
utilized for food. Water Hyacinth (Eichhornia crassipes) and some other aquatic plants are fed to
pigs. The lake is an important tourist attraction and many people visit it, either to stay at the
Non-Hunting Area headquarters or to take boat rides on the lake. A proportion of these visitors
hire local boatmen.
Fauna: The standing crop of fish has been estimated at 84 kg/ha (Anon, 1985) and at 79.4 kg/ha to
102.4 kg/ha (National Inland Fisheries Institute, 1980). A total of 148 species of fish has been
recorded, chiefly of the families Notopteridae, Cyprinidae, Silurudae, Schilbeidae, Ophiocephalidae
and Eleotridae. The predominant species in the catches are:
Osteochilus hasselti (16.2%)
Ophicephalus striatus (10.6%)
Clupeioides hypsalosoma (7.05%)
Labiobarbus liniatus (7.05%)
Pristolepis fasciatus (6.3%)
Other edible fishes known from the lake include Pangasius fowleri, P. larnandii, Ophicephalus
micropeltes, Tachysurus argyropleurum, Wallago sp, Albulichthys albuloides, Lutfanus annualris,
Puntius sp, Notopterus notopterus, N. chitala, Monopterus albus, Macrones numerus, Callichrous
bimaculatus, Probarbus jullieni, Labio dyochoilus, Kyphosus waigiensis, Clarias batrachus,
Oxyeleostris marmorata, Mastacembelus armatus and Trichopodus trichopodus (Pramoj
Waithayakul and David Ogle, pers. comm.).
Beung Boraphet is the most important known site for wintering ducks in Thailand, with yearly
maxima of at least 16,000 Dendrocygna javanica and 30,000 Anas querquedula, smaller numbers
of Anas acuta (2,500) and Aythya baeri (maximum 426), and a few Anas penelope, A. falcata, A.
crecca, A. clypeata, Aythya nyroca and A. fuligula. One or two Sarkidiornis melanotos may occur
from time to time. Nettapus coromandelianus is present throughout the year (100-1,000 birds), and
up to 430 Fulica atra have been recorded in winter. Other wintering species include Ardeola
bacchus, Bubulcus ibis, Egretta garzetta, E. intermedia, E. alba, Ardea cinerea, A. purpurea,
Anastomus oscitans (400 in January 1988), Circus (aeruginosus) spilonotus, C. melanoleucos and,
occasionally, Aquila clanga. There is one record of Haliaeetus albicilla in trade, said to have been

taken from the vicinity of Nakhon Sawan. There are also large roosts of wagtails (Motacilla spp)
and weavers (Ploceus spp) together with Yellow-breasted Buntings Emberiza aureola and Barn
Swallows Hirundo rustica. The White-eyed River-Martin Pseudochelidon sirintarae is known only
from this site; nine specimens were netted amongst H. rustica in January-February 1968, and there
have been two subsequent sight records (King & Kanwanich, 1978; D. Ogle pers. comm.).
In the breeding season, both Ixobrychus sinensis and I. cinnamomeus are plentiful, and a few pairs
of Ardea purpurea are said to breed near the east end of the lake. Otherwise, large Ciconiiform
birds are absent, perhaps because of the lack of suitably extensive and undisturbed areas of swamp
woodland or reed-beds. Other species, which do breed, include Dendrocygna javanica (10-100
pairs at the lake and undoubtedly many more nest scattered at low density throughout the
surrounding paddy basin) and Tachybaptus ruficollis (over 100 pairs), Nettapus coromandelianus
(10-100 pairs), Porzana cinerea (50-100 pairs), Porphyrio porphyrio (100-1,000 pairs), and
Hydrophasianus chirurgus (100-1,000 pairs). This is almost certainly the most important breeding
station for the latter species in the country. Pelecanus philippensis and Leptoptilos dubius have
occasionally been reported on passage.
A scrub-covered outcrop at the eastern end of the lake still supports a population of Macaca
fascicularis. A few Crocodylus siamensis are reported to occur in the lake, but some, if not all, of
these may be individuals, which have escaped from captivity.
Invertebrates include high densities of Planorbidae and Ampullaridae (Mollusca). The most
abundant insect orders are Ephemeroptera, Trichoptera, Coleoptera, Diptera and Hemiptera.
Crustaceans of the families Potamidae and Paleopteridae are widespread and abundant; these
include the economically important giant freshwater prawns Macrobrachium rosenbergii and M.
sintangense.
Special floral values: None known.
Research and facilities: The most detailed recent studies of the aquatic ecosystem are found in
Suraswadi (1976) and Anon (l985a). The most accurate and detailed information on the bird species
diversity and numbers are found in the reports of those bird-watchers who have filed their records
at the Association for the Conservation of Wildlife in Bangkok. Thongaree (1982) completed a
study of the breeding biology of Hydrophasianus chirurgus at the lake. Brother David Ogle of La
Salle Chotiravi School, Nakhon Sawan, together with Pramoj Waithayakul and colleagues from the
Nakhon Sawan Bird Club, make regular visits to the lake and carry out small-scale banding of
passerine birds in lakeshore vegetation. Sophasan and Dobias (1984) gave an account of the
bird-trapping methods formerly used by villagers at the lake and made recommendations for habitat
surveys and the conservation of Pseudochelidon sirintarae. Annual reports of fish landing statistics
are compiled by the Department of Inland Fisheries Station. The headquarters of the Non-Hunting
Area is situated on the southern shore of the lake, while the Department of Inland Fisheries Station
is located near the northwest corner.
References: Anon (1973 & 1985a); Association for the Conservation of Wildlife (1981); King &
Kanwanich (1978); National Inland Fisheries Institute (1980); Ogle (1986); Sophasan & Dobias
(1984); Suraswadi (1976); Thongaree (1982); Thonglongya (1968).
Criteria for inclusion: 123.
Source: Era Jintanugool and Philip D. Round.
Wetland name: Khwae Yai River System
Country: Thailand
Coordinates: l4°40'-16°04'N, 98°37'-99°lO'E;
Location: in the Dawna Hills region of western Thailand, shared between the Provinces of Tak,
Uthai Thani and Kanchanaburi.

Area: Length of river approximately 280 km along the main Khwae Yai (also known as the Mae
Klong) and Nam Mae Chan, and approximately 123 km along its major tributary, the Huai Kha
Khaeng; also a great many smaller tributaries. The system drains a watershed of approximately
15,000 sq.km.
Altitude: 150-650m.
Biogeographical Province: 4.5.1.
Wetland type: 12.
Description of site: Fast-flowing rivers running through hilly, wooded country, ranging from less
than 1 50m above sea level up to 650m in the upper reaches. Parts of the riverbeds are rocky; other
parts are shallow with sand bars and gravel banks. Still backwaters and oxbow lakes occur,
particularly along the upper part of the Huai Kha Khaeng. The lower reaches of the Khwae Yai
flow through a gorge upstream of Ban Nam Choan. Below this, the area has been inundated by the
Srinakarin Reservoir which was completed in 1980. The rivers are permanent but subject to wide
seasonal fluctuations in level. Water levels begin to rise rapidly in July, and the flow reaches its
maximum shortly after the cessation of the southwest monsoon in November. Depths range from no
more than a few cm in places to several metres in parts of the Khwae Yai. The pH is 7.0, dissolved
oxygen 8.4 mg/l, alkalinity 48 mg/1 and Secchi Disk transparency 55 cm. (Measurements made at
Nam Choan on the Khwae Yai; Chantsavang et al., 1986).
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 984 mm, 80%
of which falls during the southwest monsoon (May to October). The mean annual temperature is
27.8°C (range 5.5-43.5°C). (Data from Kanclianaburi, to the south of the site).
Principal vegetation: No information is available on the aquatic vegetation. Adjacent areas support
a mosaic of different forest types, ranging from dry dipterocarp forest savannas and mixed
deciduous forest to dry evergreen forest (Neal, 1967). The area has been subject to a low level of
human disturbance for many centuries and there is a local preponderance of large-cuim bamboos
Bambusa spp. An evergreen gallery type formation occurs patchily along the banks of the rivers.
Nearby mountains support a hill evergreen formation above 1,000m elevation.
Land tenure: The rivers and surrounding areas are state owned. There are, however, several Karen
villages along the River Khwae.
Conservation measures taken: The entire lengths of the rivers under consideration are enclosed
within the boundaries of the contiguous Thung Yai and Huai Kha Khaeng Wildlife Sanctuaries and
are therefore totally protected in law.
Conservation measures proposed: The site has been proposed as a World Heritage Site. A
proposal has been made for the establishment of a research and training centre for forestry staff and
students in the Huai Kha Khaeng Sanctuary, and there is also a proposal to produce a management
plan for the site. The site should receive a comprehensive biological survey, in order to determine
the populations of key riverine species, to map the crossing routes of large mammals and to locate
mineral licks etc. There should be more frequent patrolling of remote riverine areas in both
sanctuaries. This might be combined with an organized, recreational trekking programme.
Land use: Wildlife conservation and recreational trekking. Inhabitants of the Karen villages along
the Khwae Yai engage in subsistence hunting, rice cultivation and fishing. There is a considerable
amount of illegal hunting and collection of forest products throughout the area.
Possible changes in land use: The upper Khwae Yai has been proposed as the site of a major
hydro-electric dam project, the Nam Choan Dam. This project was shelved, for the second time in
six years, in April 1988. Hmong hilitribes, currently practising shifting cultivation on the hill range
dividing the upper Khwae Yai from the Huai Kha Khaeng, are to be resettled elsewhere.
Disturbances and threats: The Nam Choan Dam, if constructed, would have flooded all of the
lowland riverine habitat remaining along the Khwae Yai (c.13,700 ha). This would have divided an
existing contiguous protected area of approximately 500,000 ha into three smaller sub-units and
would have effectively prevented gene flow between the populations of large mammals within them.

Key habitats for such lowland bird species as Cairina scutulata, Jchthyophaga humilis, Torgos
calvus, Pavo muticus and Heliopais personata, as well as for many large mammals, would have
been submerged. The recent proposal to revive the Nam Choan Dam project provoked heavy protest
not only from conservation bodies, but also from local villagers and townspeople in Kanchanaburi
Province, who opposed the project principally on the grounds that it would damage watersheds and
because the dam would have been sited on a seismically active fault. Following a prolonged debate,
the proposal was shelved by Thailand's Council of Economic Ministers in early April 1988. The
project's suspension was due in large part to the substantial campaign of opposition mounted by a
well-informed committee appointed to study the dam's impact. The considerable concern shown by
international conservation bodies around the world may also have contributed. Although the Nam
Choan Dam project has not been cancelled outright, it seems highly unlikely that it could be
disinterred, given the present socio-economic climate in Thailand.
The area is subject to a high level of disturbance by poachers. These include recreational hunters
from Bangkok and other major centers of population. There are a number of mining operations
around the western margins of Thung Yai and these undoubtedly cause some disturbance, the more
so because access roads cross Thung Yai Wildlife Sanctuary. There are several Karen villages along
the course of the Khwae Yai in Thung Yai Wildlife Sanctuary, while the uplands support a
population of about 5,000 Hmong tribesmen. Both these ethnic groups practise subsistence hunting
and shifting cultivation. Semi-evergreen forest habitats along the rivers and elsewhere are annually
damaged by fires, deliberately set by rural people and other trespassers. This seems certain to affect
the ecology of the forests and perhaps lead to a reduction in species diversity of plants and animals.
Economic and social values: The area is of international conservation value and has been
recognized as a site of World Heritage Quality (Commission on National Parks and Protected Areas,
1982). It is the only relatively little-disturbed riverine ecosystem remaining in the entire country.
Together with its associated watershed, it is undoubtedly the single most important area for wildlife
conservation in Thailand. It is a major water source for millions of people living downstream, in the
major agricultural areas extending from the town of Kanchanaburi to the Gulf of Thailand at Samut
Songkhram. The output of freshwater at the mouth of the Mae Kiong is probably essential in
maintaining the important coastal fishery and aquaculture industry. The impoundment of freshwater
during the construction of the Srinakarin Dam on the lower River Khwae resulted in widespread
encroachment of saline water into formerly rich agricultural areas in the Mae Kiong delta, and many
coconut plantations and fruit orchards died. The impact of such impoundment upon the fishery and
upon agriculture has never been assessed. The area has considerable recreational and amenity
potential. Huai Kha Khaeng receives several hundred visitors per year, most of whom are Thai
nationals.
Fauna: The Khwae River system is an important fishery. At Ban Nam Choan, the standing crop
was estimated at 123.75 kg/ha. A total of 33 species of freshwater fish was recorded by
Chantsavang et al. (1986). Phumpakapun et al. (1986) list 52 species of freshwater fish for Huai
Kha Khaeng.
The area supports the following aquatic or predominantly riverine species of birds, which are scarce
or endangered in Thailand: Anhinga nielanogaster, Cairina scutulata, Ichthyophaga humilis, Torgos
calvus, Pavo muticus, Heliopais personata, Megaceryle lugubris and Rhyticeros subruficollis. It may
be the only area, which is large enough to support viable populations of these species. The continued
presence of the endangered White-winged Wood-Duck C. scutulata was confirmed as recently as
early 1988, when a pair and single bird were observed in the area (B. Stewart Cox, pers. comm.).
The area is very rich in large mammals. These include five species of macaque monkeys Macaca
spp (more than any other site in Asia), two or three species of leaf monkeys Presbytis spp, otters,
probably both Lutra perspicillata and Aonyx cinerea, Asian Wild Dog, Asiatic Black Bear, Hog
Badger, Leopard, Tiger, Asian Elephant, Tapir, Sambar, Banteng and Gaur (Cuon alpinus,
Selenarctos thibetanus, Arctonyx collaris, Panthera pardus, P. tigris, Elephas maximus, Tapirus

indicus, Cervus unicolor, Bos javanicus and Bos gaurus). A herd of about 50 Gaur sighted in Thung
Yai Wildlife Sanctuary in March 1985 is the largest such ever seen in Thailand. The lower Huai
Kha Khaeng also supports a small population of the Water Buffalo Bubalus bubalis, said to be wild,
although their origins may be slightly suspect owing to the former presence of domestic stock at the
site. Both the Sumatran Rhinoceros Dicerorhinus sumatrensis and the Brow-antlered Deer Cervus
eldi are said to be present.
Chunarch and Nabhitabhata (1986) list 61 species of reptiles for Huai Kha Khaeng Wildlife
Sanctuary, and Phumpakapun et al. (1986) list 17 species of amphibians.
Special floral values: The site comprises the only intact lowland riverine system within any park or
sanctuary in Thailand.
Research and facilities: Accommodation is available at the headquarters of both the Huai Kha
Khaeng and the Thung Yai Wildlife Sanctuaries. Research facilities are available at the Wildlife
Research Station at Khao Nang Rum in Huai Kha Khaeng, and a number of research projects,
principally concerning terrestrial vertebrates, are in progress. A road suitable for access by
four-wheel drive vehicles extends to the Huai Kha Khaeng in the vicinity of its confluence with the
Huai Mae Dee, near the southern limit of the site. Dirt roads, used for access by mining trucks,
cross Thung Yai Sanctuary in various places.
References:Chantsavang et al. (1986); Chunarch & Nabhitabhata (1986); Commission on National
Parks and Protected Areas (1982); Phumpakapun & Kutintara (1983); Phumpakapun et al. (1986);
Round (1983).
Criteria for inclusion: lb. 2a, 2b, 2c.
Source: Era Jintanugool and Philip D. Round.
Wetland name: Southern Central Plains of Thailand
Country: Thailand
Coordinates: 13°30'-15°00'N, 99°40'-l0l°l5'E;
Location: extending from the gulf coast of Thailand, in the vicinity of Bangkok, upstream along
the Chao Phraya River to the town of Chainat; delimited to the east and west by uplands. The site
encompasses the whole or parts of the provinces of Bangkok, Thonburi, Nonthaburi, Samut
Songkhram, Samut Sakhon, Samut Prakan, Nakhon
4.
Beung Chawak, Suphanburi Province: 320 ha; a lake and adjacent marsh, important for
wintering wildfowl.
A great many other areas receive de facto protection because they exist in the grounds of Buddhist
temples (wats) or because private farmers choose to offer sanctuary for water birds nesting on their
land. The better known sites include:
1.
Ban Lung Jorm, Ban Thasadet, Suphanburi Province: a roosting and nesting site for herons
and cormorants on privately owned farmland.
2.
Wat Jantharam, Bang Ban District, Ayutthaya Province: a breeding site for five or six pairs of
Milvus migrans.
3.
Wat Kanom Tai, Bang Pa-In District, Ayutthaya Province: the site of a colony of Pteropus
lylei and nesting colony of Phalacrocorax niger.
4.
Ban Lung Tuam, Nong Khae District, Saraburi Province: a roosting and nesting site for
herons and cormorants on privately owned farmland.
5.
Wat Ko Loi, Nong Khae District, Saraburi Province: the site of a colony of Pteropus lylei.
6.
Wat Tha Sung, Pathum Thani Province: the site of a colony of Pteropus lylei.
7.
Wat Samo Son, Bang Len District, Nonthaburi Province: a nesting and roosting site
for herons and cormorants, and the site of a colony of Pteropus lylei.

8.
Wat Pho, Bang Khla District, Chachoengsao Province: the site of a colony of Pteropus lylei.
9.
Khlong Lat Krabang, Lat Krabang District, Bangkok: an area with several nesting and
roosting sites for egrets and pond herons.
10.
Dee Som Choke Housing estate, Lard Prao Road, Bangkok: an area of small ponds and
marshes in the suburbs of Bangkok, ringed by middle-class housing and protected and publicized
by a sympathetic landowner; an important wintering area for wildfowl.
11.
Suan Somdet, Muang District, Ayutthaya Province: a small pond supporting a
concentration of wintering waterfowl, chiefly Dendrocygna javanica.
12.
Wat Lam Mahamek, Lard Lumkaeo District, Pathumthani Province: a nesting and roosting
site for cormorants, egrets and herons.
Conservation measures proposed: Formal protection should be extended to the above sites, where
practicable. In addition, the following sites should receive legal protection:
1.
Khan Haam, Uthai District, Ayutthaya Province: a newly established nesting colony of
Anastomus oscitans.
2.
Nong Samur, Visetchaichan District, Ang Thong Province: a colony of a few hundred
Anastomus oscitans nesting in clumps of trees among farmland. Local people at present take eggs
for food.
3.
Wat Samrae, Pathumthani Province: a roosting site for over 800 wintering Milvus migrans,
which congregate in tall Borassus palms. Although the site is known by the name of a nearby
temple, the roosting area is outside its boundaries and is therefore unprotected.
4.
Rangsit marshes, Rangsit District, Pathumthani Province: the largest freshwater swamp
remaining anywhere on the outskirts of Bangkok and possibly the largest such anywhere in the
southern Central Plains, covering an area of 200-300 ha. The site possesses a large Typha bed and
supports a great variety of wintering and nesting water birds.
One of the chief constraints upon the utilization of the area by the more sensitive, larger water birds
appears to be the lack of undisturbed, wooded nesting areas close to suitable swampy feeding areas.
Efforts should be made to try and establish such a site in a wetland nature reserve. Many other
species of animals would also undoubtedly benefit. More attention should be given to publicizing
water bird sites. If observation facilities and interpretive centers were established, they could have
considerable value in promoting conservation awareness. The Wildlife Conservation Division
should make more effort to publicize knowledge of existing legislation, with a view to appraising
villagers, police and government official to the fact that most bird species are already protected in
law. Many birds are still shot or trapped and their eggs or young stolen from the nest, either for
food or for sale.
A detailed inventory of all known water bird nesting or roosting sites should be carried out.
Land use: Chiefly rice cultivation. Most of the area produces one crop of rice per year, during the
wet season. However, because of the widespread availability of irrigation, two rice crops are
produced in many areas. Rice cultivation is becoming increasingly mechanized, as buffaloes and
hand rotovators used in ploughing give way to tractors and other heavy machinery. In addition,
increasing areas are now being given over to alternative crops. These include a variety of
vegetables and fruits such a oranges, bananas and grapes, frequently grown on bunds raised above
the level of the former paddy. There are increasing areas of Casuarina plantations. In some areas,
there is still a high density of the palm, Borassus flahellifer, which is a source of sugar used in local
confections. The fruits are also harvested and eaten fresh. In the wetter, more marginal areas lotus
Nelumbo nucifera and Ipomoea are cultivated as table vegetables. Fishing with a variety of traps
and nets is almost universally practiced. There is now a much increased emphasis on aquaculture,
both for fish and for the giant freshwater prawn Macrobrachium rosenbergii. Macrobrachium is
also caught from the wild along the main waterways, by using hand lines.
Increasing areas around the edges of Bangkok and other major towns are being given over to
housing and industry. Many areas support orchards of mangoes, durians and other fruits. Riverine

sand and gravel deposits, and sometimes clay and topsoil, are extracted for construction purposes.
There is also much small-scale brick making using clay deposits.
Possible changes in land use: Increasing industrialization and the intensification and mechanization
of agriculture seem likely to cause a further reduction in wildlife habitat.
Disturbances and threats: The increasing mechanization of agriculture seems certain to lead to an
overall increase in the size of rice paddies and the consequent loss of many marginal areas and
clumps of trees which are of value for wildlife. Some key areas around Bangkok, such as Rangsit
marshes, are in danger of being filled in and built upon. Firearms are widely possessed and a great
many larger birds are shot illegally. So far as is known, pesticides should not present a threat to
wildlife since the compounds used in rice paddies are non-persistent. Analysis of the eggs of
Anastomus oscitans in 1985 did not show deleterious levels of organochlorine contamination (A.
Spaans, pers. comm.).
Economic and social values: The area is of immense national economic importance. Thailand is
the world's largest exporter of rice, most of which is grown in its Central Plains. The fishery is
difficult to evaluate, since fishing is such a universally practised activity throughout the entire
Central Plains region and makes a direct or indirect contribution to the economy of virtually every
household. However, aquaculture for Macrobrachium prawns and for food fishes is of immense
importance to the economy of small-holders as it becomes less profitable to grow rice. There are
more than 1,500 commercial prawn breeders operating in the Central Plains and it is estimated that
the net profit per hectare from prawn "grow-out' ponds is Bht.36,000 (US dollar1,380) per year
(Johnson, 1986). The waterways of the region have long provided a means of communication and
transport.
Fauna: The intensively cultivated nature of the area belies its very great conservation importance.
Although most water birds occur at a relatively low density, the total number dependent upon the
resources of the southern Central Plains is enormous. The Thai breeding poulations of
Phalacrocorax fuscicollis, Ardeola speciosa, Bubulcus ibis, Egretta garzetta, E. intermedia, E. alba
and Anastomus oscitans are believed to be entirely restricted to the southern Central Plains. While
other sites such as Beung Boraphet may show more spectacular concentrations of wintering ducks,
very few Ardeidae breed there. Some of the most important breeding colonies and roosting sites for
herons, egrets and/or cormorants in the Central Plains are at Ban Lung Jorm (Suphanburi Province),
Wat Tarn En and Wat Kanom Tai (Ayutthaya Province), Wat Ratsattha Krayaram (Samut Sakhon
Province), Ban Lung Tuam (Saraburi Province), Wat Samo Son (Nonthaburi Province), Khlong Lat
Krabang (Bangkok) and Wat Lam Mahamek (Pathumthani Province). The colony of Anastomus
oscitans at Wat Phai Lom Non-Hunting Area is believed to support 16,000-20,000 individuals
during the nesting season (December to April), and may be the largest single concentration of the
species in Asia. There are other large breeding colonies of this species at Nong Samur in Ang
Thong Province (several hundred pairs) and at Khan Haam in Ayutthaya Province.
The Oriental Darter Anhinga melanogaster is still present in the area, but is now believed to be
threatened or endangered. One or two birds are still seen in most years at Wat Tarn En, but the
species no longer breeds. Other nationally rare or endangered waterfowl which still occur annually
in small numbers, but which may no longer breed, include Pelecanus philippensis, Mycteria
leucocephala, Leptoptilos dubius and Threskiornis melanocephalus. A few P. philippensis are
occasionally attracted by the concentration of kites at Wat Samrae in Pathumthani Province, and M.
leucocephala occurs regularly on passage at Ban Lung Jorm in Suphanburi Province. Up to 90 T.
melanocephalus have been recorded roosting at the Wat Tarn En Non-Hunting Area, and up to 70
have been recorded on passage at Ban Lung Jorm. Concentrations of wintering Anatidae occur at
several localities, notably the Dee Som Choke Housing Estate area in Bangkok (up to 20,000 ducks,
chiefly Dendrocygna javanica and Anas querquedula, with occasionally one or two Sarkidiornis
melanotos), Beung Chawak in Suphanburi Province (up to 1,000 D. javanica and 1,000 A.
querquedula) and Suan Somdet in Ayutthaya Province (chiefly D. javanica). The total number of

D. javanica wintering in the Central Plains is probably between 50,000 and 100,000 birds. This
species and Nettapus coromandelianus are also widespread breeding birds in small numbers. Other
species of water birds which breed or probably breed in the area include Tachybaptus ruficollis,
Phalacrocorax niger, Nycticorax nycticorax, Ixobrychus sinensis, I. cinnamomeus, I. flavicollis,
Rallus striatus, Porzana fusca, P. cinerea, Amaurornis phoenicurus, Gallicrex cinerea, Porphyrio
porphyrio, Metopidius indicus, Rostratula benghalensis and Vanellus indicus. From February
onwards into the first half of the wet season, the area is particularly important for breeding Glareola
maldivarum. A great many other species of shorebirds occur in winter or on passage.
The area supports large numbers of wintering Milvus migrans, and at a few sites, there are major
roosts of several hundred birds in Borassus palms (e.g. 800 at Wat Samrae in Pathumthani
Province). A few pairs of both this species and Haliastur indus nest, while Elanus caeruleus is very
common. Aquila clanga is an annual winter visitor and passage migrant in small numbers, and A.
heliaca has been recorded. Circus (aeruginosus) spilonotus is abundant and C. melanoleucos also
occurs.
Earth banks along the course of the Chao Phraya river and in a few old oxbows support nesting
Ceryle rudis. The better wooded parts are important for the rather local Pelargopsis capensis.
Clumps of woodland support Tyto alba and a great variety of small insectivorous birds, including
Pericrocotus cinnamomeus. There are large colonies of the flying fox Pteropus lylei at Wat Tarn En,
Wat Kanom Tai, Wat Ko Loi, Wat Tha Sung, Wat Samo Son and Wat Pho.
The Water Monitor Varanus salvator and Reticulated Python Python reticulatus both still occur in
the area.
Special floral values: None known.
Research and facilities: The Bangkok Bird Club has conducted partial censuses of the Anastomus
oscitans colony at Wat Phai Lom and a number of members maintain some record of important
waterbird roosting or nesting sites. Other research on A. oscitans has been carried out by Buphar
Amget of the Royal Forest Department, by Inkapatanakul (1986) and by Lauhachinda (1969). Many
sites within the southern Central Plains are visited by bird-watchers whose records are on file at the
Center for Wildlife Research, Mahidol University, Bangkok.
References: Inkapatanakul (1986); Johnson (1986); Kerdtham & Pumsaka (1983); Lauhachinda
(1969); Lekagul et al. (1985).
Criteria for inclusion: 123.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Gulf of Thailand
Country: Thailand
Coordinates: l3°lO'-13°33'N, 99°57'-101°02'E;
Location: the inner Gulf of Thailand in the vicinity of Bangkok. The site extends from Ban Pak
Thale, Phetchaburi Province, in the west, north and east past the mouths of the Mae Kiong, Tachin,
Chao Phraya and Bang Pakong Rivers, to the town of Chonburi, Chonburi Province, in the southeast.
Area: Length of coastline approximately 150 km; in some areas, the mudflats exposed at low tide
extend up to two km from the shore.
Altitude: Sea level.
Biogeographical Province: 4.5.1.
Wetland type: 01, 02, 06, 07, 09 & 10.
Description of site: A large area of intertidal mudflats around the shores of a huge, shallow sea bay
forming the estuary of four major rivers, the Mae Klong, Tachin, Chao Phraya and Bang Pakong.
The area formerly supported extensive mangroves. While the largest areas have now been cleared
for aquaculture and saltpans, much secondary mangrove still remains arid is usually found as a
narrow (10-100m) fringe along the seaward margins. Extensive areas of low scrub are found in the

brackish marshes along the landward edge. In places, the open shrimp ponds and saltpans extend
two to three km inland and, together with the offshore mudflats, provide an important feeding and
roosting area for many thousands of shorebirds. The human population density is extremely high,
and there is an increasing amount of heavy industry, especially extending eastwards from Bangkok
along the lower reaches of the Chao Phraya River. The water regime is extremely complex, with
great variations in turbidity and salinity influenced by seasonal variation in the amount of
freshwater entering via the rivers and by direct run-off from the land. The bay is very shallow, the
sea-bed sloping gently to a depth of six metres 10-20 km offshore. The tidal amplitude varies from
1.4m at neap tides to 3.8m at spring tides. There are usually two high tides and two low tides per
day, but these are often asymmetrical. Throughout the months December-January, the mudflats are
covered throughout the daylight hours.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,418 mm,
85.8% of which falls during the southwest monsoon (May to October). The mean annual
temperature is 28.1°C (range 9.9-39.9°C).
Principal vegetation: Mangroves in which species of Rhizophora are usually dominant. Nypa
fruticans is frequent in the understorey. Extensive degraded areas are dominated by the fern
Acrostichum aureum. Large areas of "back mangrove" are dominated by scrub formations grading
into Typha marsh in freshwater areas. Other areas inland are mainly cultivated (orange groves,
coconut groves and rice paddies) or urbanized.
Land tenure: The wetlands are mainly state owned. Areas of shrimp ponds and saltpans are
occupied both legally and illegally by the operators. Some areas are owned by the Military.
Surrounding areas are privately owned farmland and households.
Conservation measures taken: No protected areas have been established. The Association for the
Conservation of Wildlife formerly maintained a few bird observation hides at Bang Pu, four km east
of the Chao Phraya river mouth, but these have fallen into disrepair. Some small patches of
mangrove derive a measure of protection from the proximity of Buddhist temples, and some
reseeding of mangrove has been undertaken.
Conservation measures proposed: Parts of the area, including selected mangrove, shrimp pond
and intertidal habitats, should be set aside as Non-Hunting Areas. The most suitable areas, both in
terms of their mangrove resources and in terms of the numbers of roosting and feeding shorebirds
which they support, lie between the mouths of the Tachin and Mae Klong rivers and in the major
mangrove inlet which lies between the towns of Phetchaburi and Samut Songkhram. Existing
legislation should be enforced in order to prevent further encroachment into mangroves and also to
protect shorebirds against hunting. Educational and recreational facilities, such as bird observation
hides, a nature centre and wooden walkway nature trails through the mangrove, should be
established.
Land use: Fishing from boats, with trawl nets and gill nets; aquaculture for penaeid prawns; salt
production. The area is also a rich source of crabs and shellfish. There is an important fishery of the
Green Mussel Perna viridis at the mouth of the Bang Pakong River, while cockle culture is practised
in Phetburi Province, at the western extremity of the site. Some cockles are also harvested when
young and then shipped to southern Thailand for rearing in shellfish beds at Bandon Bay and other
localities. Fruits of the Nypa palm are harvested for food. Mangroves are cut for pulpwood (used in
construction and fencing) and for charcoal production. Land use in adjacent areas includes
cultivation (wet-season rice, with small areas of second crop rice, coconuts, orange groves and
vegetables), housing and industry.
Prawn farming is at present undergoing a transition. The old-style, shallow, naturally-seeded ponds
are being replaced by deep, intensively managed ponds which are seeded with purchased larvae.
Land prices are escalating rapidly.
Possible changes in land use: There is an increasing amount of industrialization and urban
development throughout the area. There has been a recent proposal for a project to establish an

"integrated fishing and industrial community" in the Tachin River estuary. Some 2,400 ha on both
banks of the estuary would be affected by reclamation and dredging for the development of a huge
marine port and industrial estate with support industries (e.g. fish processing and canning plants).
The proposal was made by the Department of Fisheries and has been approved by a joint
public/private coordinating sub-committee, which is to forward it to the Policy and Planning
Committee in the Ministry of Agriculture.
There is increased industrialization and urban development in the water catchment area. The
construction of two large hydro-electric dams on the Khwae River system is believed to have
resulted in reduced freshwater inflow from the Mae Kiong River. A third such dam has been
proposed (the Nam Choan Dam), but this project has recently been shelved.
Disturbances and threats: If the project to establish a fishing and industrial community in the
Tachin River estuary is carried out, it will almost certainly have a major destructive impact upon the
most important areas for migrant and wintering shorebirds. An important staging area for
Limnodromus semipalmatus appears to lie in the heart of the area proposed for reclamation. The
project would also damage the local aquaculture and fishery interests. The site is under great human
pressure through continued cutting of mangroves and the reclamation of marshy areas for building
land. Feeding and roosting areas for shorebirds are being lost as shallow prawn ponds are replaced
by deeper, steep-sided and intensively managed ponds. There is a considerable amount of pollution
from both industrial waste and raw sewage, and this may be linked to the occasional occurrence of
"red tides", caused by sudden blooms of dinoflagellates. In addition, there is widespread hunting of
shorebirds and herons for food; birds are both shot and netted. Cultivated areas are suffering as a
result of the encroachment of salt water which may be a direct result of the major hydro-electric
schemes in the water catchment area.
Economic and social values: The site makes an immense contribution to the living standards of the
local inhabitants and people of Bangkok, as a source of seafood and raw materials. The towns of
Samut Sakhon and Samut Songkhram are important fishing ports at the mouths of the Tachin and
Mae Klong Rivers respectively. The main rivers and interconnecting canals which ramify through
the area are important for communications. The site also has immense potential for both research
and recreation, due to its proximity to Bangkok.
Fauna: The area is of international importance as a staging and wintering area for shorebirds.
There have been no complete counts at times of peak passage, but there is good reason to believe
that the site regularly supports concentrations of 10,000-20,000 shorebirds of up to 36 species. An
aerial survey in October 1984 revealed 11,310 shorebirds (Parish & Wells 1985). The numbers of
birds present in winter may be smaller; the predominant species at this time are Pluvialis dominica,
Charadrius alexandrinus, C. mongolus, Tringa totanus, T. stagnatilis, T. glareola and Calidris
ferruginea. Concentrations of over 2,000 of each of these species are regular. The site annually
supports more than 300 Tringa erythropus from December to March. Concentrations of up to 130
Ardea cinerea and 36 Mycteria leucocephala have been recorded, together with the occasional
Pelecanus philippensis. A spectacular concentration of Asian Dowitchers Limnodromus
semipalmatus occurs each spring, when over 500 birds have been recorded on mudflats to the west
of the Tachin River during the first week of April. Passage is spread from about mid-March until
early May, and so the total number of birds using the site is probably much higher. Several hundred
Limosa limosa and L. lapponica are also present at the same time. Some 5,000-10,000 gulls and
terns (chiefly Larus brunnicephalus and Chlidonias hybrida) are present in late autumn and winter.
The site is also important for breeding birds. There are several colonies of Egretta garzetta and E.
alba in the mangroves, and Butorides striatus and Haliastur indus are common and widespread.
Both Hirnantopus himantopus and Sterna albifrons breed in shrimp pond habitats. The mangroves
are also important for a number of small land-birds, such as Treron vernans and Pachycephala
cinerea, and a great variety of warblers and flycatchers occur on passage or in winter. The site is a

regular wintering area for small numbers of birds of prey such as Pandion haliaetus and Falco
peregrinus.
Special floral values: None known.
Research and facilities: Bird count data for the site are held on file at the Centre for Wildlife
Research, Mahidol University, in Bangkok and at the Asian Wetland Bureau in Kuala Lumpur. The
site continues to be visited regularly by bird-watchers.
References: Lekagul et al. (1985); Parish & Wells (1985).
Criteria for inclusion: 123.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Khlung
Country: Thailand
Coordinates: 12°16'-l2°27'N, 102°08'-l02°22'E;
Location: at the mouth of the Mae Nam Wale on the coast of southeast Thailand, extending 20-40
km southeast of the town of Chanthaburi, Chanthaburi and Trat Provinces.
Area: Approximately 25,000 ha.
Altitude: Sea level.
Biogeographical Province: 4.5.1.
Wetland type: 02, 06, 07, 08 & 10.
Description of site: An area of mangroves, mudflats and shrimp ponds, situated at the junction of
the Mae Nam Wale and Khlong Wale. The site is enclosed by a long coastal spit which runs
southeast from the mouth of the Mae Nam Chanthaburi to the mouth of the Mae Nam Wale. A rocky
hill, Khao Ang Krapong, lies on the east side of the river mouth. The coastal spit and much of the
hinterland is heavily populated and is now dominated by shrimp ponds. There is a great, though
seasonally variable, input of freshwater through the rivers. The greatest freshwater run-off occurs
from July through to November. The salinity is 20.96-22.04 pp.t. in the Class I Mangrove zone of
tallest trees towards the seaward edge, and 18.62-20.67 in the landward Class II and III zones. The
pH is 6.7-7.0 at the seaward edge and 6.1-66 towards the landward edge. The highest spring tides are
2.0-2.4m (exceptionally 2.6m) above the lowest low water, and the neap tides occasionally as low as
0.7-0.8m.
Anon (1985b) gives land use figures for a 9,000 ha Test Site of the National Remote Sensing and
Mangroves Project as follows: total area of mangroves 3,879 ha (Class I Mangrove 1,125 ha, Class II
Mangrove 1,164 ha, Class III Mangrove 1,590 ha); shrimp farms 359 ha; paddy fields 1,105 ha;
standing trees (presumably non-mangrove species) 359 ha; clearings 972 ha; open water 2,485 ha.
Kiankamsorn et al. (1981) listed the total area of mangroves in 1979 as 17,008 ha and of mudflats as
5,232 ha.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 3,164 mm,
88.5% of which falls during the southwest monsoon, from May to October. The mean annual
temperature is 27.2°C (range 8.9-40.8°C).
Principal vegetation: Mangroves; Class I mangrove is dominated by species of Rhizophora, A
vicennia, Bruguiera and Xylocarpus and Nypa fruticans, with a narrow fringe of Sonneratia sp along
the seaward margin. Class II mangrove is dominated by Ceriops sp. The most detailed information is
given in Aksornkoae (1976). Adjacent areas are almost entirely cultivated, with coconut palms, fruit
orchards and, further inland, rubber plantations. Upland outcrops such as the mountains of Khao
Sabap and Khao Soi Dao, well inland, are still forested.
Land tenure: The wetland is state owned. Surrounding areas are mainly privately owned.
Conservation measures taken: Most of the mangrove area has been declared as National Reserve
Forest and may be cut under concession, on a rotational basis. Small areas have been reseeded with
mangrove species.

Conservation measures proposed: Mangrove land-use zoning has been proposed. The area requires
a detailed survey to determine its current conservation value, particularly as regards the mangrove
community and as a likely feeding area for wintering or passage shorebirds.
Land use: Fishing, aquaculture and both legal and illegal wood-cutting. Some areas adjacent to the
landward edge are given over to rice cultivation and coconut plantations.
Disturbances and threats: The continued cutting of mangroves, both legally and illegally, and the
conversion of formerly wooded areas to shrimp ponds are the major threats to the site. Anon (1985b)
reported a 50% decline in the area occupied by tall, Class I mangrove in the years 1975-1985, and
since then, there has been further massive illegal clearance of mangroves for aquaculture.
Economic and social values: The mangrove resource is of great local and regional importance for
its fishery and as a source of timber and other products such as fruit and thatch from Nypa palms.
Fauna: There have been no detailed surveys of the area. Balanca et al. (1986) found only small
numbers of migrant shorebirds (40 individuals of 10 species) in February 1986. However, this survey
may not be representative since the tides were high throughout the daylight hours at the time of the
survey and, in addition, the most extensive areas of fish ponds (which might be expected to support
roosting and/or feeding shorebirds) were not visited. Usage of the area is expected to be much
higher. King (1966) collected three specimens of Heliopais personata at Ban Saentung, Trat, at the
northeast boundary of the site in April 1966.
Special floral values: The area supports the largest and most diverse mangrove area in the inner
Gulf of Thailand.
Research and facilities: The area is a test site of the National Research Council of Thailand's
National Remote Sensing and Mangroves Project, 1985-1987. Aksornkoae (1976 & 1981) has
carried out extensive research on the structure, composition, phenology and regeneration of the
mangroves at this site.
References: Aksornkoae (1976 & 1981); Anon (1985b); Balanca et al.(1986); Klankamsorn et al.
(1981).
Criteria for inclusion: lb. 2b.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Khao Sam Roi Yot National Park
Country: Thailand
Coordinates: 12°O7'-12°16'N, 99°52'-100°01'E;
Location:20 km south of the town of Pranburi, in Kui Bun District, Prachuap Khiri Khan Province.
Area: Total area 13,000 ha of which approximately half is wetland habitat.
Altitude: Sea level.
Biogeographical Province: 4.5.1.
Wetland type: 03, 04, 05, 06, 07, 08, 10, 11, 15 & 19.
Description of site: An area of coastal marshes, paddies and patches of degraded mangrove
situated at the foot of an outcrop of limestone mountains which rise to 605m. The site encompasses
what appears to be the largest freshwater marsh in Thailand, totaling almost 6,000 ha, together with
640 ha of open coastal flats and 950 ha of paddies. Between the mouths of the Khlong Khao Daeng
and the Khlong Bang Pu, sandy beaches alternate with small areas of mudflats, shrimp ponds and
rocky cliffs. There are five offshore islets along this stretch Apart from a few hectares north of the
mouth of the Khlong Khao Daeng, most of the mangrove occurs in narrow fringes along the
riverine margins. There is a high human population density in the area and the site has been greatly
modified by man, with drainage ditches and embankments being constructed in order to control
water levels around the margins of the marsh. The freshwater marsh is about 1-2m deep, and is fed
by springs, as well as by two rivers. There is considerable seasonal variation in the extent of

flooding, but the marsh has never dried out. Parts of the area are tidal. The tidal amplitude at Hua
Hin, some 40 km to the north, varies from 0.9m at neap tides to 2.7m at spring tides.
Climatic conditions: Tropical monsoonal climate with an average rainfall of 1,036 mm, 71.3% of
which falls during the southwest monsoon, from May to October. The mean annual temperature is
27.4°C (range 13.9-38.6°C).
Principal vegetation: The main freshwater marsh is dominated by Phragmites australis, which
covers an area probably in excess of 3,000 ha. Around the margins are small areas of Typha
angustifolia, low Scirpus, probably S. articulatus, Eleocharis spp, Cyperus spp, Arundo donax and
Themeda arundinacea. The drier margins of the site support clumps of Bambusa sp. Rhizophora is
dominant in the mangrove stands along the tidal reaches of the rivers. Casuarina equisetifolia is
found along sandy coastal beaches and sand spits. Mixed deciduous woodland and bamboo cover the
dry, rocky mountains adjacent to the site. Rice is grown in wetter areas, with some dry land crops
scattered among clumps of bamboo on dry sandy soils.
Land tenure: The wetland is state owned and open to public. Illegal encroachment has occurred in
many parts of the marsh. The nearby rocky mountains are state owned, with adjacent lowlands
being farmed as private small-holdings.
Conservation measures taken: Most of the area is protected as a National Park. Some planting of
Rhizophora mangroves has been undertaken, and a preliminary management plan for the site has
been prepared (Pirawat, 1986).
Conservation measures proposed: It is proposed that human use of the area be zoned (Pirawat,
1986). The boundaries of the park should be properly surveyed and extended to include the entire
freshwater marsh area as well as at least some of the areas which are under aquaculture. Better
protection of both freshwater and coastal habitats is needed. Efforts to suppress illegal hunting of
wildlife should be increased. It may be desirable to limit access by tourists to sandy beaches at
certain times of the year in order to avoid disturbance of nesting Charadrius peronii.
Land use: Fishing, chiefly with the aid traps; also aquaculture in brackish areas, rice cultivation
and cattle grazing. Rice cultivation (one crop of wet-season rice per year), cultivation of pineapples,
vegetables and sugar cane, and cattle grazing in adjacent areas.
Possible changes in land use: Intensification of aquaculture in brackish water areas and a slow
increase in tourism.
Disturbances and threats: The principal threats stem from intensified use by local people of
habitats within, or immediately adjacent to, the park, a problem which is exacerbated by the fact
that the park's boundary has not yet been formalized. Many people have land rights within the park,
and in recent years, many areas have been greatly modified by aquaculture. There is a danger that
such activities, through modifying the tidal flow patterns, could change the present beach
topography. There is small-scale agricultural encroachment into the drier margins of the freshwater
marsh. Local people hunt wildlife illegally both in the marshy areas and in the adjacent forested
mountains within the park. Increased human use of sandy beaches, especially through tourism,
could disturb sensitive nesting species such as Charadrius peronii and Sterna albifrons. The use of
snares to catch water birds, particularly rails and crakes, for human consumption appears to be
increasing.
Economic and social values: The area is clearly of great local economic importance for both its
freshwater and brackish water fisheries, while the village of Ban Khao Daeng is also a small marine
fishery port. Tourism is of growing importance; visitors to the National Park often purchase
provisions locally, and boatmen are often hired to take visitors out to accommodation on remote
headlands, inaccessible by land. The site has great recreational value because it offers the visitor a
very wide variety of natural attractions (sandy beaches, clear waters offshore, islands, caves,
mountains, woodlands and wetlands) within a relatively small area.
Fauna: A total of 237 species of birds (both land birds and water birds) has so far been recorded at
the park. The park is of importance for many larger water birds; it is one of very few sites in

Thailand where Ardea purpurea breeds, and there is a small egret colony. Dendrocygna javanica is
present all year round as are Rallus striatus, Porzana cinerea and Porphyrio porphyrio. Other
breeding species of conservation importance include Haliaeetus leucogaster (one or two pairs),
probably Falco peregrinus, Sterna albifrons, Charadrius peronii (about five pairs), and, on
offshore islets, S. sumatrana and probably S. bergii.
Annual wintering or non-breeding visitors include Ardea cinerea (over 60 birds), Mycteria
leucocephala (1-5 birds), Leptoptilos dubius (usually one individual) and Threskiornis
melanocephalus. A few thousand Dendrocygna javanica are found in winter. Other duck species
recorded in small numbers include Anas acuta, A. crecca, A. querquedula, A. clypeata and Aythya
nyroca. The site is important for wintering raptors. In addition to many Circus (aeruginosus)
spilonotus and C. melanoleucos, two Aquila clanga and one A. heliaca are recorded annually over
the freshwater marshes.
More than 3,000 wintering shorebirds of up to 42 species may, at times, be present on the foreshore
and in adjacent paddies. There are usually several hundred Charadrius dubius, C. mongolus, Tringa
stagnatilis and T. glareola, and 100-200 Calidris ruficollis and C. subminuta. Some 20-30 Xenus
cinereus and Calidris alba are regularly present on the open sandy shore. Calidris tenuirostris is
annual on passage in small numbers. Other water birds include wintering concentrations of at least
10 Hydroprogne caspia and 45 Sterna bergii. The endangered Nordmann's Greenshank Tringa
guttifer has been recorded, and may be a regular winter visitor to the area in very small numbers.
Other scarcer visitors have included occasional Numenius madagascariensis, Limnodromus
semipalmatus and Eurynorhynchus pygmaeus.
The freshwater marsh supports a great variety of wintering migrant passerines and is probably of
conservation importance as a site for Acrocephalus spp and other warblers. It is the only known
wintering site for the little-known Acrocephalus (agricola) tangorum and is the southernmost
wintering area for Erithacus svecicus (and possibly many other species) in continental Southeast
Asia.
The forested crags within the park support Serow Capricornis sumatraensis, an endangered species
in Thailand.
Special floral values: The site presents an unparalleled variety of habitats situated in close
proximity to one another.
Research and facilities: Most available information on the site has been compiled from the reports
of visiting bird-watchers and from data collected by Interwader. This information is held on file at
the Centre for Wildlife Research, Mahidol University, Bangkok. The National Parks Division staff
at the site have themselves compiled a bird list. Accommodation is available at the National Park
headquarters.
References: Bijlsma & de Roder (1985); Lekagul et al. (1985); Parish & Wells (1985); Pirawat (1986).
Criteria for inclusion: le, 2a, 2b, 2c, 3b.
Source: Era Jintanugool and Philip D. Round.
Wetland name: Thung Kha
Country: Thailand
Coordinates: 10°19'N, 99°10'E;
Location: on the east coast of the peninsula, extending up to 20 km north of the town of Sawi,
Chumphon Province. The northern shore of the bay is about 15 km south of the town of Chumphon.
Area: c.5,000 ha.
Altitude: Sea level.
Biogeographical Province: 4.5.1.
Wetland type: 03, 04, 05, 06 & 07.

Description of site: A large sea bay with approximately 22 km of shoreline, enclosing an extensive
area of mudflats and fringed with mangroves. Klankamsorn et al. (1981) have estimated the area of
mudflats in Sawa District as 1,728 ha and that of mangroves as 2,384 ha. The site is accreting
gradually to the eastwards. Two major rivers, the Khlong Sawi and the Khlong Sawi Thao, enter the
bay and provide a seasonally variable freshwater inflow. The bay is very shallow, with an extensive
area offshore only 1-3m deep at mean low water. The tidal range at Ko Mattaphon varies from 0.7m
at neap tides to 1.5m at spring tides.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 2,070 mm
falling during both monsoons. The wettest month is November (average rainfall 360.6 mm) and the
driest March (64.9 mm). The relative humidity varies from 78% in March and April to 86% in
October. The average daily temperature varies from 25.1°C in December to 28.6°C in April.
Principal vegetation: Mangroves, most of which have been logged at some time in the past.
Rhizophora dominates along the seaward edge and along the main waterways. There is little or no
Sonneratia; this species may have been lost due to logging. Avicennia occurs as a pioneer species
where sediments are accreting along the seaward edge. Ceriops and (probably) Xylocarpus
dominate on the higher ground, towards the landward edge. Adjacent areas inland are chiefly under
cultivation.
Land tenure: The wetland is state owned; surrounding areas are mainly privately owned or occupied.
Conservation measures taken: The mangrove area is listed as National Reserve Forest. Some
planting of Rhizophora mangroves has been undertaken by the Royal Forest Department.
Conservation measures proposed: A management plan for the site is under preparation as part of
a development project funded by the Asian Development Bank.
Land use: Fishing and harvesting of crabs. The wetland also supports an important fishery, for the
mussel Perna viridis. Local people plant the mangrove Ceriops which is harvested on rotation for
fuel wood and charcoal. Adjacent areas are used for the cultivation of rice and, to a lesser extent,
coconuts.
Possible changes in land use: There is the likelihood that a project to establish mangrove plantations
will be developed with funding from the Asian Development Bank. Up to the present time, there
has been very little clearance of mangroves for aquaculture.
Disturbances and threats: The most potentially damaging threat would be the conversion of the
mangrove areas to shrimp ponds. However, local people at the site have shown no inclination to
clear the mangroves outright as they realize considerable income from mangrove timber. Further
intensification of cutting for increased charcoal production could damage the integrity of the site.
Similarly, the conversion of large areas to even-aged stands of intensively managed plantations
(under the proposed Asian Development Bank project) would reduce the value of the site for
wildlife.
Economic and social values: Both the harvesting of mangrove and the mussel fishery are of great
local economic importance.
Fauna: The waterfowl have not been surveyed, but the area is likely to be of considerable
importance for a variety of passage or wintering shorebirds.
Macaca fascicularis and Crocodylus porosus are said to occur.
Special floral values: Possibly one of the least disturbed areas of mangrove on the gulf coast of
Thailand.
Research and facilities: P. Namlabudha of the Remote Sensing Subdivision of the Royal Forest
Department is conducting detailed mapping of the mangrove resources, using a combination of
aerial photographs and satellite imagery.
References: Klankamsorn et al. (1981); Ngampongsai & Nabhitabhata (1987).
Criteria for inclusion: lb.
Source: Jim Jintanugool and Philip D. Round.

Wetland name: Ao Bandon (Bandon Bay)
Country: Thailand
Coordinates: 9°11'-9°24'N, 99°l3'-99°41'E;
Location: extending between Chaiya and Don Sak Districts of Surat Thani Province, on the east
coast of peninsular Thailand. The site covers all the coast in the immediate vicinity of the provincial
capital, Surat Thani.
Area: Approximately 102 km of shoreline.
Altitude: Sea level.
Biogeographical Province: 4.5.1.14.7.1.
Wetland type: 02, 06, 07 & 10.
Description of site: The largest estuarine and mangrove inlet on the east coast of the Malay
Peninsula. A huge area of intertidal mudflats, extending 1-2 km offshore, encompasses the delta of
the Tapi River and at least nine other smaller rivers. The area is backed up inland to a distance of
two km by shrimp ponds and degraded mangrove, including large areas of dead and dying trees.
Most of the mangrove has been cleared leaving a narrow fringe of tallish trees (l0-15m high) along
the seaward edge. The bay is very shallow with extensive areas less than one meter deep at mean
low water. In areas of shrimp ponds, the salinity ranges from 1 5 p.p.t. in the rainy season to 33
p.p.t. in the dry season. The mean tidal range is 1.10m; the amplitude at spring tides is 1.90m
(occasionally as much as 2.2m), and that at neap tides, 0.7m. Tidal influences are modified by
freshwater run-off from the Tapi River catchment.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,755.3 mm,
the heaviest rain usually falling in November (346.2 mm). February is the driest months, receiving
an average of 13.2 mm. Most rain falls during the southwest monsoon (May to October), but the
season is extended into December by the onset of the northeast monsoon. The prevailing winds are
northeast from November to April and southwest from May to October. The mean annual
temperature is 26.3°C (range 22.2-32.1°C). The relative humidity varies from 76% in March to
88% in November.
Principal vegetation: Sonneratia is dominant in the mangrove on the seaward edge, and is fringed
behind with Rhizophora. In only a few areas is this belt of mangroves more than 100m wide, and
along much of the coastline it is much less. There are extensive areas of dead mangrove among the
shrimp ponds. Adjacent land is mainly under cultivation with rubber plantations, rice paddies and
field crops. There is some secondary evergreen forest on the nearby hills.
Land tenure: The wetland is state owned, though many areas have been settled illegally;
surrounding areas are mainly in private ownership.
Conservation measures taken: Some small-scale replanting of mangrove has been undertaken.
Bandon Bay is a designated site under the ASEAN/USAID Coastal Resources Management Project
(CRMP), which aims to develop site-specific coastal resource management plans.
Conservation measures proposed: The following recommendations have been made by Swennen
et al. (1986):
1.
that surveys be made of roosting sites and possible breeding sites of Egretta spp in relict stands
of mangrove;
2.

that such roosting and breeding sites be protected from human disturbance;

3.

that more detailed studies be made of the feeding habits of shorebirds using the area;

4.
that the level of research at the Surat Thani Fisheries Station be increased, especially as
concerns the relationship between aquaculture and the amount and type of mangrove vegetation.

It is also recommended that better protection be given to the remaining patches of mangrove, and
that this be combined with increased replanting. The area might be considered for possible
establishment as a Non-Hunting Area.
Land use: Fishing, and aquaculture for penaeid shrimps including the Jumbo Tiger Prawn
Penaeus monodon. The offshore mudflats are used for the culture of oysters Crassostrea spp and
Green Mussel Perna viridis. Cockles Anadara granosa are seeded. There are some small areas of
saltpans. Most of the adjacent land is used for the cultivation of rice (one crop of wet-season rice per
year), but there are also some orange and coconut orchards and small areas of rubber plantation.
Possible changes in land use: Increasing areas are being given over to human habitation, and there
is further clearance of mangroves for aquaculture. There is also the likelihood of further
industrialization of the areas immediately adjacent to the town of Surat Thani. Increased destruction
of the forests of the uplands in the water catchment area may lead to increased amounts of silt
entering the estuarine ecosystem.
Disturbances and threats: Continued clearance of mangroves for aquaculture may eventually
threaten the site with irreparable damage due to erosion of the seaward bunds. Most clearance has
taken place in the past five years as a result in part to an influx of settlers from elsewhere.
Industrial effluents and the release of deoxygenated water from the Chiew Nam hydroelectric dam
(situated upstream on a major tributary of the Tapi River) are already causing severe pollution.
Economic and social values: The fishery is of immense importance and the remaining mangroves
are probably essential in maintaining its productivity.
Fauna: Information on fish species at the site may be obtained from the Director of the Surat Thani
Brackish Water Fisheries Station at Ban Changoe.
The site is believed to be a major wintering and/or staging area for migratory shorebirds. At least
2,840 shorebirds of 22 species were recorded along 17 km of shoreline during a five day survey in
late October 1986. These included:
1,290 Charadrius mongolus
380 Pluvialis dominica
310 Calidris ferruginea
200 Tringa stagnatilis
140 Calidris subminuta
125 C. ruficollis
About 500 herons of seven species were also counted, of which over 80% appeared to be Egretta
garzetta. There were also small numbers of Ardea cinerea and A. purpurea (Swennen et al., 1986).
The area was found to support an extremely high density of wintering Halcyon pileata, and the
scarce Copper-throated Sunbird Nectarinia calcostetha, a species restricted to mangrove habitats in
Thailand, was also recorded.
Small numbers of the Estuarine Crocodile Crocodylus porosus may still be present (Ngampongsai &
Nabhitabhata, 1987).
Some collection of mudflat benthos has been undertaken by Interwader. Although the full results
are not yet available, initial examination showed the biomass of invertebrates to be relatively high,
with polychaetes, especially nereids, dominating numerically.
Special floral values: The remaining mangrove areas are of considerable regional importance.
Research and facilities: The Surat Thani Brackish Water Fisheries Station is situated at Ban
Changoe on the shores of the bay. This provides a convenient base for shorebird research.
Interwader carried out an aerial survey in autumn 1984 and a partial ground-based survey in autumn
1985. Dr Anant Saraya, Chief of the Coastal Investigation Unit in the Brackish Water Fisheries
Division of the Department of Fisheries, has detailed information concerning the development of
aquaculture at the site.
References: Ngampongsai & Nabhitabhata (1987); Swennen et al. (1986).
Criteria for inclusion: lb, le, 2b, 3b.

Source: Jira Jintanugool, Philip D. Round and Interwader.
Wetland name: Tapi River and Nong Tung Tong Non-Hunting Area
Country: Thailand
Coordinates: 8°44'-8°54'N, 99°12'-99°l6'E;
Location: 35 km SSW of Surat Thani, Khian Sa District, Surat Thani Province.
Area: 6,450 ha.
Altitude: 20-30m.
Biogeographical Province: 4.5.1/4.7.1.
Wetland type: 11, 13, 18 & 19.
Description of site: A complex of swamps and grasslands along the Tapi River. The main swamp,
Nong Tung Tong, lies on the east bank while another, Nong Tung Ka, lies on the west bank. The
principal inflow is from the catchment of the Tapi River. The swamps are almost entirely flooded
during the late southwest monsoon and during the northeast monsoon (October to December); by
the end of the dry season, the swampy areas are very much restricted. The depth of water is usually
1-4m, with a maximum of 6-7m in the Tapi River; the swamp may be reduced to 25 cm in depth by
March. The pH is 5.5-6.5.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,755.3 mm.
The monthly rainfall reaches a peak in November (average 346 mm), and the driest months are
February (13.2 mm) and March (21.9 mm). The relative humidity varies from 76.0% in March to
88.0% in November. The mean annual temperature is 26.3°C (range 22.2-32.1°C).
Principal vegetation: Emergent aquatic plants include Phragmites communis, Arundo donax,
Eleocharis dulcis and Oryza latifolia. The banks of the river are wooded and include such species as
Lagersiroemia speciosa. Plant communities in adjacent areas are categorized as lowland evergreen
scrub forest by Storer (1978). Tree species include Shorea roxburghi, Cyrtococcum patens,
Parameria laevigata, Hydrocarpus anthelmintica, Hymenocardia punctata and Xanllwphyllum
1nceatum. Other habitats include rice fields, "lallang" meadows, wet meadows and rubber
plantations.
Land tenure: The wetland is state owned and open to public use; surrounding areas are mainly in
private ownership. Some areas are, however, occupied illegally and are still nominally state owned.
Conservation measures taken: An area of 2,960 ha was declared as the Nong Tung Tong
Non-Hunting Area in 1975.
Conservation measures proposed: It is proposed to enlarge the existing Non-Hunting Area to
approximately 6,450 ha, in order to encompass other nearby swampy areas.
Land use: Fishing and cattle grazing; rice farming and rubber plantations in surrounding areas.
Possible changes in land use: There is a prospect of an increased level of tourism at the site.
Disturbances and threats: There is a gradual intensification of agriculture along the Tapi River,
which is reducing the value of these areas for wildlife. Fire is used routinely by villagers and has
severely damaged grasslands at the site. Illegal hunting of birds poses a less serious threat.
Economic and social values: The fishery and opportunities for grazing cattle make a contribution to
the local economy. The water bodies serve as a source of fresh water for irrigation of rice fields in
the dry months of January, February and March.
Fauna: At least 13 species of fish are known from the site: Anabas testudineus, Fluta alba,
Ophiocephalus striatus, 0. gachua, Trichogaster trichopterus, T. pectoralis, Claris batrachus,
Trichupsis vittatus, Heteropneustes fossilis, Rasbora argyrotaenia, Mystus nemurus, Notopterus
notopterus and Ompok bimaculatus.
Both Dendrocygna javanica and Nettapus coromandelianus breed. Most other waterfowl (eg. Ardea
purpurea, A. cinerea, Egretta spp and Gallicrex cinerea) occur as winter visitors. Leptoptilos
javanicus is an occasional visitor. Storer (1978) lists 105 species of birds, including such woodland

species as White-bellied Woodpecker Dryocopus javensis, a bird of lowland forest now endangered
in Peninsular Thailand, and the scarce and local Pycnonotus zeylanicus.
Storer (1978) also lists 20 species of mammals, 11 species of reptiles and eight species of amphibians. The
mammals include Macaca fascicularis, Aonyx cinerea, Viverra megaspila, Felis temminckii and Sus
scrofa. The reptiles are Python bimaculatus, Natrix piscator, Chrysopelea ornata, Naja naja,
Trimeresurus albolabrus, Bungarus fasciatus, Platyurus platyurus, Gecko gecko. Calotes versicolor,
Varanus sp and Malaymys subtrijuga; the amphibians are Bufo melanostictus, Ooedozygna lima, Rana
cancrivora, R. limnocharis, R. hascheana, R. macrodactyla, Kaloula pulchra and Microhyla heymonsi.
Special floral values: None known.
Research and facilities: Accommodation is available in the Non-Hunting Area.
References: Storer (1978).
Criteria for inclusion: lb. 2b, 3b.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Pak Phanang Estuary
Country: Thailand
Coordinates: 8°21'-8°34'N, 9958'-100°15'E;
Location: the mouth of the Pak Phanang River, Nakhon Si Thammarat Province, on the east coast
of Peninsular Thailand.
Area: Approximately 15,000 ha.
Altitude: Sea level.
Biogeographical Province: 47.1.
Wetland type: 02, 05, 06, 07 & 09.
Description of site: Extensive mudflats (3,910 ha) bordered on the seaward (eastern side) to the
south of the Pak Phanang River mouth by a 15 km long sand spit. This spit still encloses an area of
mangrove, estimated by Klankamsorn et al. (1981) at 7,420 ha. The spit is accreting rapidly, so that
mangroves are gradually spreading westwards into the estuary. Much of the area is of low stature
fringing mangrove or has been cut over, and only a few hundred hectares of tall, primary mangrove
were detected during an aerial survey in October 1984 (Parish & Wells, 1985). To the north of the
river mouth, the mangrove area, listed at 4,718 ha in Kiankamsorn et al. (1981), has been almost
entirely cleared and replaced with shrimp ponds. The associated area of mudflats is estimated at
2,016 ha. A near-continuous line of human settlements extends along the seaward edge of the sand
spit, scattered among coconut groves and Casuarina trees. There are also some areas of shrimp
ponds. At the tip of the spit is an open sandy area, approximately 500m long at high tide, which may
be an important roosting site for shorebirds. The entire area was inundated during a typhoon in 1962,
when existing villages were destroyed with great loss of life and property. Since that time, the area
has been repopulated.
A large and seasonally variable amount of fresh water enters the system from the Phak Phanang
River. Water depths range from O.4-l.7m inshore to 2-6m in the outer bay. The tidal amplitude
varies from 0.5m at neaps tides to 1.3m at spring tides.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 2,500.9 mm;
the wettest month is November (579.9 mm) and the driest, March (48.4 mm). The influence of the
northeast monsoon is strong, and 43.5% of the annual rainfall usually takes place in November. The
average annual temperature is 27.6°C (range 22.7-31.9°C). The relative humidity varies from only
73.0% in July to 85.0% in December.
Principal vegetation: Mangroves, said to be species-rich, alternating with semi-natural wet
grasslands. Coconut groves and Casuarina trees occur along the seaward edge of the spit; the
Casuarina is regenerating naturally. On the western side of the river mouth, there are extensive
areas of rice paddy.

Land tenure: All intertidal areas and most or all of the areas of shrimp ponds and cleared
mangrove are state owned. Human use of the site is, however, permitted and there has been much
illegal occupation. Surrounding areas are mainly state owned, but similarly subject to much illegal
occupation.
Conservation measures taken: An area of 5,680 ha on the eastern side of the river mouth has been
established as the Laem Thalemphuk Non-Hunting Area. This includes considerable areas of
mangroves and mudflats as well as beach habitat along the sand spit. The mangrove area is
classified as National Reserve Forest. Some artificial reefs and islands have been constructed
offshore in order to enhance the fishery.
Conservation measures proposed: Better protection of remaining mangrove habitat both inside
and outside the Non-Hunting Area is needed. In addition, hunting should be strictly controlled;
many migrant birds are hunted and netted illegally even within the Non-Hunting Area. The
boundary of the Non-Hunting Area should be extended to encompass additional areas of mudflats,
mangroves and fish-ponds.
Land use: Fishing and aquaculture; agriculture in surrounding areas. Coconut plantations have
been established along the sand spit; further inland, wet-season rice is planted. The nests of the
Edible-nest Swiftiet Aerodramus fuciphagus are harvested from nearby buildings.
Possible changes in land use: Increased clearance of mangroves for aquaculture. There is a proposal
to build a harbour at the site in order to promote the development of a marine port. Continuing
clearance of forest in the uplands in the water catchment area, remote from the site, may lead to
further siltation.
Disturbances and threats: Continued clearance of mangrove for the establishment of shrimp
ponds and for charcoal production is a major threat to the site. Further clearance of mangroves for
industrial development would be a threat if the harbor construction is permitted. The large-scale
hunting and netting of birds is probably very damaging to their populations.
Economic and social values: Considerable economic benefit is derived from the local fishing and
aquaculture industries (penaeid shrimps and harvesting of the bloody cockle Anadara granosa).
The harvesting of birds' nests is also very lucrative. Tourism is, however, as yet relatively
undeveloped. The human population at the site depends for its very existence upon the
maintenance of mangroves, which protect this vulnerable area from storm damage or potentially
catastrophic inundation.
Fauna: Information on the fishes is available from the National Institute of Coastal Aquaculture in
Songkhla. Approximately 1,000 shorebirds were recorded during a partial aerial survey in October
1984, while 500 shorebirds of 13 species (including 106 Tringa totanus and 158 T. stagnatilis) were
seen during a ground survey in December 1984 (Parish & Wells, 1985). Most of the area has never
been effectively surveyed due to difficulties of access, and it is likely that much higher numbers
actually occur. In particular, the site is known to have supported Limnodromus semipalmalus.
Approximately 50 specimens were collected here between 1910 and 1926 (Robinson & Chasen,
1936), probably consisting mainly of birds taken on southward passage, and there is every reason to
expect that the species still occurs. Several Leptoptilos javanicus are reportedly present; it is not
known whether the species still nests.
The sand beach on the eastern (seaward) edge of the spit can be expected to support nesting
Charadrius peronii and possibly also Sterna albifrons. Coastal vegetation along the sand spit is
known to provide important shelter for many other birds during their southward migration, including
Rallina fasciata, Pitta moluccensis and P. sordida. The site is a major feeding area for tens of
thousands of Edible-nest Swiftlets Aerodramus fuciphagus, which nest in buildings nearby. The site
is also the northernmost locality on the east coast for the Pied Triller Lalage nigra, which inhabits
beach scrub and Casuarina trees. The mangroves are remarkable in that they support an isolated
population of the Sambar Deer Cervus unicolor, a species usually associated with terrestrial habitats.

The Long-tailed Macaque Macaca fascicularis and Fishing Cat Felis viverrina also occur in the
area.
Special floral values: The site probably supports the richest remaining mangrove flora of any east
coast site.
Research and facilities: A detailed survey of the marine and littoral environment has been carried
out by the National Institute of Coastal Aquaculture, Songkhla. The temporary office of the
Non-Hunting Area is located at Ban Kong Khong, some 15 km from the end of the sand spit. The
area is a test site of the National Research Council's Remote Sensing and Mangroves Project,
1984-87.
References: Jorgensen (1949); Klankamsorn et al. (1981); Parish & Wells (1985); Robinson &
Chasen (1936).
Criteria for inclusion: 1b, le, 2a, 2b, 2c.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Thale Noi Non-Hunting Area
Country: Thailand
Coordinates: 7°43'-8°00'N, 100°05'-l00°15'E;
Location: at the extreme northern end of Lake Songkhla, where the boundaries of the Provinces of
Phatthalung, Songkhla and Nakhon Si Thammarat meet.
Area: 45,000 ha.
Altitude: l-2m.
Biogeographical Province: 4.7.1.
Wetland type: 14, 18, 19 & 21.
Description of site: A roughly circular lake, 5 km by 6 km, situated roughly one km to the north of
the main part of Lake Songkhla. It is surrounded on three sides by areas of open swamp vegetation,
sedge beds and rice paddies. An extensive area of Melaleuca swamp forest (4,220 ha) extends to the
north. The village of Ban Thale Noi is situated on the western shore. The area of open water
occupies 2,800 ha, roughly 60% of which is covered with floating or shallow-rooted aquatic
vegetation. Grasslands and sedge beds cover 10,870 ha, and paddies 6,640 ha (Anon, 1981). The
principal inflow to the lake is run-off from the steep slopes of the forested Banthad mountain range
to the west. Outflow is via the Khlong Nong Riam and Khlong Yuan into Thale Luang, Lake
Songkhla. While the lake is permanent, there may be fluctuations of up to 1.0m in depth, water
levels usually reaching their minimum in August. The average depth during most of the year is
1.2m; this declines to less than 1.0m during the driest months. The lake is normally fresh to slightly
saline (1.48 p.p.t.). At times of low water level during the driest months, some saline water enters
the lake from Lake Songkhla, and the salinity may rise to a maximum of 3.5 p.p.t. The pH varies
spatially and seasonally from 1.2-8.1 (average 4.4). The northern end, which lies in proximity to the
Melaleuca swamp forest, is more acid than the south. The acidity increases during the rainy season
as organic matter from acid humus leaches into the lake.
Detailed information on the water regime of the entire basin may be found in Sinclair et al. (1985).
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 2,162 mm,
most of which falls during the northeast monsoon, from October to December. The average relative
humidity is 79%. The mean annual temperature is 27.4°C; the maximum mean monthly temperature
is 28.5°C in March, and the minimum, 26.5°C in November.
Principal vegetation: The principal species of floating and emergent plants are Eleocharis,
Hanguana, Nymphoides, Nymphaea and Nelumbo, together with much Salvinia and Azolla.
There are some beds of Phragmites sp along the northern shore. Adjacent marshy flats support
extensive beds of Phragmites, Scirpus mucronatus, Cyperus grossus, together with patches of
Eleocharis and Melaleuca. The Melaleuca woodland is a secondary formation which has

presumably replaced a more diverse swamp forest in which Aistonia spathulata was co-dominant; a
few Aistonia trees are still present. There are rice paddies and rubber plantations in the adjacent
lowlands, and small areas of degraded evergreen forest on limestone or other outcrops.
Land tenure: The wetland is state owned and open to public use; surrounding areas are mainly
private small-holdings.
Conservation measures taken: The entire area is incorporated within the Thale Noi Non-Hunting
Area. The Melaleuca forest has the status of National Reserve Forest, so that cutting is forbidden in
law.
Conservation measures proposed: The preparation of a management plan for Thale Noi has been
proposed with a view to the possible upgrading of the whole or parts of the area to Wildlife
Sanctuary or National Parks status (Sinclair et al., 1985). Protection of wildlife and habitats should
be improved. There should be better monitoring of rare breeding species such as Mycteria
leucocephala. Artificial nest platforms for this species should be considered, since the small colony
is said to be prevented from increasing because of a shortage of suitable large Aistonia nesting
trees. Muddy scrapes might be constructed in areas surrounding the lake in order to increase their
attractiveness to migrant shorebirds.
Land use: Fishing with gill nets, traps and electrocution methods. Aquatic vegetation is harvested
for cattle fodder, and Scirpus mucronatus is planted and harvested for weaving as matting etc. The
principal activities in surrounding areas are cultivation of rice (one crop of wet-season rice per
year), cattle grazing and charcoal production.
Possible changes in land use: The proposed salinity barrier on adjacent Lake Songkhla may raise
the water levels throughout Thale Noi. There has also been a proposal to construct a major new
highway across the site, from Hua Sai to Thale Noi, although this has, for the moment, been
shelved, partly because of the opposition of the government's Wildlife Conservation Division. It is
possible that parts of the area will be developed for agriculture under the Phru Khuan Khreng
Swamp Development Project.
Disturbances and threats: Threats are posed by current development proposals (see above), by
continued clearance of Melaleuca for charcoal production, and by the burning or removal of swamp
vegetation. There is still some illegal hunting of wildlife, and the eggs and young of Mycteria and
other larger water birds are frequently taken for food. Fishermen kill otters Lutra sp. A large
volume of untreated solid and liquid waste enters the lake from villages on the lake shore. Pesticide
levels in the lake are reportedly high although the reliability of the data is questionable (Sinclair et
al, 1985). No data are available on the possible threat to waterfowl posed by the massive amount of
discarded nylon fishing net in the lake.
Economic and social values: Villagers derive considerable income from the fishery, from utilizing
aquatic plants and from the capture and sale of snakes. There were twelve snake dealers in Ban
Thalae Noi in 1982 (J. Nabhitabhata, pers. comm.). The lake has great potential for tourism, and
although it already receives approximately 100,000 visitors per year, its amenity value could be
greatly increased with better management and information services.
Fauna: The lake supports the endangered catfish Prophagorus nieuhofi.
One hundred and eighty-six species of birds are listed for Thale Noi (Anon, 1981). The lake and its
marshes are the most important area within the entire Lake Songkhla basin for waterfowl. They
support the only remaining breeding colony of Mycteria leucocephala in Thailand. Up to 17
individuals were reported in 1978-79, of which no more than about four or five pairs bred (R.
Dobias pers. comm.). Although the species is still present, there appears to be no recent information
on numbers. Leptoptilos javanicus is an occasional visitor and flocks of up to 20 Threskiornis
melanocephalus have been recorded. The lake is also one of very few breeding sites in Thailand for
Ardea purpurea; the number of breeding pairs is not known, but concentrations of up to 1,000 birds
have been claimed (Anon, 1981). Up to one thousand Egretta spp occur in winter, but it is not
known whether any breed. Both Dendrocygna javanica and Nettapus coromandelianus breed in the

area, and concentrations of up to 10,000 and 20,000 respectively have been reported (Anon, 1981).
Several species occur which are primarily associated with wooded habitats and which are of
particular conservation significance; these include Ichthyophaga ichthyaetus, Treron fulvicollis,
Rhyticeros undulatus and Ketupa ketupu. Otters Lutra sp are said to be present, and the River
Terrapin Batagur baska may still occur. This latter species, the eggs and meat of which were
formerly harvested for food, is considered close to extinction in Thailand (Bain & Humphrey, 192).
Special floral values: The site may contain the largest patch of Melaleuca woodland in Thailand.
Research and facilities: Accommodation and boat transportation are available at the headquarters
of the Thale Noi Non-Hunting Area. The site has been visited by large numbers of bird-watchers,
some of whom have filed their records at the Association for the Conservation of Wildlife in
Bangkok.
References: Anon (1981); Bain & Humphrey (1982); Sinclair et al. (1985); Storer (1977).
Criteria for inclusion: lb. le, 2a, 2b, 3a.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Lake Songkhla
Country: Thailand
Coordinates: 7°1O'-7°50'N, 100°O5'-100°40'E;
Location: on the east coast of Peninsular Thailand, extending 0-90 km north of the town of
Songkhla, Songkhla and Phatthalung Provinces.
Area: 104,000 ha.
Altitude: Sea level.
Biogeographical Province: 4.7.1.
Wetland type: 01, 07, 08, 14, 18, 19 & 21.
Description of site: A huge, shallow, coastal lagoon of fresh to brackish water, which opens to the
sea by way of a short, narrow channel at the town of Songkhla on the southern shore. The lake is fed
by about 100 streams and drains a total basin area of about 8,000 sq.km. The lake system is thought
to be no more than 2,000 years old, having become isolated from the sea by the development of
beach ridges. A great many small villages containing approximately 80,000 persons are scattered
around the lake shore, most of these on the eastern side. The lake is usually divided into four distinct
regions: from south to north, these are Thale Sap Songkhla, Thale Sap, Thale Luang and Thale Noi.
Thale Noi lies to the north of the main lake and while it is best regarded as merely one part of the
entire Songkhla Lake system, it has a number of special features which merit treatment as a separate
site (site 37). Songkhla Lake is influenced by run-off from the steep, mainly forested mountains to
the west and by the introgression of salt water from the sea. Water quality varies greatly throughout
the different parts of the lake; there is much seasonal and spatial variation in salinity and turbidity.
In Thale Sap, the salinity declines from a maximum of 5.3 p.p.t. in November to only 0.7 p.p.t. in
January, following input of heavy rainfall. The turbidity is highest near the shoreline and increases
to a maximum of 95-100 FTU in January. During the drier months, March to August, it is around
30-50 FTU. The average depth of the lake is about 1.0-1.5m over most areas, and the maximum
depth, 2.5m. There are, however, considerable fluctuations in water level. At the Thale Sap
Non-Hunting Area, the average depth in December, at the height of the monsoon, is 1.46m. This
declines to about 0.5m by August. The average tidal range at the mouth of the overflow channel is
approximately 0.5m, the maximum, 1.3m.
Detailed information on the water regime of the entire lake basin is available in Sinclair et al. (1985).
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 2,094 mm.
There is, however, is a great deal of variation in the annual rainfall; in 1983, only 983 mm were
recorded. Some 60% of the rain falls during the northeast monsoon, from October to December. The
wettest month is usually December, while the driest months are from January to April. The mean

relative humidity is 79%, with a minimum of 76% in March and a maximum of 84% in November.
The mean daily temperature is 27.6°C (maximum 28.7°C in April, minimum 26.6°C in December).
Prevailing winds are easterly during November to April and southwesterly during June to October.
Principal vegetation: A total of 19 species of aquatic plants has been collected from the Kukut area
of Thale Sap. The chief emergents and lake shore plants include Scirpus litoralis, Paspalum
vaginatum, Eleocharis dulcis, Fimbristylis ferruginea, Cyperus distans and C. stoloniferus. In
addition, there are small areas which are dominated by a mangrove-type community, the component
species being Sonneratia caeseolaris, Rhizophora apiculata, Nypa fruticans and Acanthus
ebracteatus. At Songkhla, this community occupies waters with a much lower salinity than is
typical. Some other lake shore plants, such as Melaleuca leucadendra, Hibiscus tiliatus and Olax
scandens, are more typical of sandy, coastal conditions. The chief submerged and floating aquatic
species are Chara sp, Ceratophyllum demersum, Hydrilla verticillata, Lemna purpusilla, Najas spp,
Pistia stratiotes and Potamogeton malayanus. The principal vegetation in surrounding areas is rice
paddy and Borassus palms with some areas of Melaleuca scrub.
Land tenure: The lake is in public ownership; surrounding areas are privately owned small-holdings.
Conservation measures taken: Thale Sap Non-Hunting Area covers 31,500 ha, 48% of which is
terrestrial. Thale Noi Non-Hunting Area (45,000 ha), at the north end of the lake, is described
separately as site 37. The endangered River Terrapin Batagur baska is bred at the Coastal
Aquaculture Institute in the town of Songkhla. The shrimp Macrobrachium rosenhergii is also bred
in captivity and released into the lake.
Conservation measures proposed: The proposed establishment of an information centre, together
with the imposition of visitors' entrance fees and various improvements in infrastructure, are all
aimed at directing benefits to local people who live in and around the sanctuary (Marshall, 1984). If
the area were better protected, the reintroduction of Batagur baska might be considered.
Land use: Chiefly fishing for molluscs, crustaceans and fish, together with some aquaculture. A
variety of traps and nets are used. Aquaculture is beginning to be developed, with small areas of
ponds for the culture of Machrobrachium rosenbergii and for sea-bass. (Anon, 1984). There is
some cattle grazing around the lake. Local people utilize various aquatic plants such as Eichhornja
and Ceratophyllum for animal fodder and others such as Eleocharis and Scirpus for weaving mats
etc. Surrounding areas are extensively farmed. Over most of the lake basin (1,648 sq.km) there is
one crop of rainfed, wet-season rice per year. Field preparation takes place from August, with most
planting in October and the crop being harvested in March. Some 808 sq.km are given over to
irrigated rice cultivation. The palm Borassus flabellifer is cultivated as a source of sugar and for its
fruits. Some caves in limestone islands and other outcrops are important as sources of birds' nests
and bat guano. These are leased from the government by a private company and therefore do not
directly benefit the local people. There is also a small amount of tin mining in the basin.
Possible changes in land use: There is a proposal to construct a salinity barrier in the northern part
of the lake, dividing Thale Luang from Thale Sap. This would enable fresh water to be stored in
Thale Luang during the wet season in order to extend irrigation schemes, thereby enabling farmers
to grow a second crop of rice. (Sinclair et al., 1985). The consequences of such a scheme are
potentially very serious. The lower part of the lake, Thale Sap, would change from being brackish
to being permanently saline and this would greatly change the species composition and abundance
of aquatic plants and animals. The water level in Thale Luang would be raised for long periods and
this would increase flooding of areas around the lake. The movements of economically important
species such as Macrobrachium rosenbergii, which spawns in brackish water and grows to maturity
in fresh water, together with clupeid and other fishes, would be disrupted.
The industrialization and development of the basin will certainly lead to a rapid increase in the
demands for water. In the water catchment area, Sinclair et al. (1985) list seventeen discrete
ongoing or committed development projects in the fields of agriculture, aquaculture and
construction, which will have direct impact upon the lake basin. Deep water access to the town of

Songkhla is to be improved in order to facilitate its development as a port. A new bridge has
recently been constructed across the mouth of Lake Songkhla and a new highway is to be
constructed across the basin.
Disturbances and threats: Apart from the above, the level of human use is such that larger
wildlife has been hunted out, while many smaller species are subject to continual disturbance. The
eggs of some water birds, together with many frogs, some reptiles and perhaps small mammals, are
taken for food. Over-harvesting of the eggs of the River Terrapin Batagur baska, combined with the
slaughter of great numbers of adults, has already destroyed a natural resource of great economic
value. Repeated burning or cutting of emergent lakeshore vegetation may be the reason for the
scarcity of Phragmites and other suitable nesting habitat for large water-birds. Fish yields are said
to be lower per unit effort than formerly, although no data have been collected to test this. The
decline in fish yields may be due either to over-fishing or to deleterious environmental change. A
pumping station at Ranot, near the
northern end of the lake, was constructed in order to draw off fresh water for irrigation projects.
This led to increased salt-water introgression and the practice has since been discontinued.
Economic and social values: The resources of the lake basin have tremendous impact upon the
economy of the region. Approximately 80,000 people (5% of the population of the entire basin) live
around the shores of the lake and directly exploit its resources, while as many as 500,000 people
benefit in some way from these resources. The annual yield of fish, obtained from both aquaculture
and wild capture, is estimated as 7,000 tonnes per year (Sinclair et al, 1985). Net annual income per
person is estimated at Bht.7,000 (US dollar 270) per year, an equivalent amount being earned from
rice cultivation. The annual yield of rice from the lake basin is 518,000 tonnes (Sinclair et al.,
1985).
There are approximately 40 edible species of fish in the lake. In addition, many molluscs,
crustaceans, insects, amphibians, reptiles, birds and mammals are either eaten by man or used for
feeding to domestic stock. The aquatic vegetation is an important source of food for cattle. A total
of 29 aquatic plant species and 48 plant species which grow wild in surrounding areas are utilized in
some way by villagers.
Because of its proximity to Hat Yai, the largest city in southern Thailand, the lake has important
recreational and educational values. It also has important research potential and is already receiving
study under a project administered jointly by the Prince of Songkla University in Hat Yai and the
Institute of South-East Asian Biology, University of Aberdeen.
Fauna: There are thought to be several hundred species of fish in the lake, of which 100 species are
abundant. Of 66 species collected in the vicinity of the Thale Sap Non-Hunting Area, 26 were
freshwater species, 28 brackish to brackish/marine and 12 fresh/brackish or fresh/brackish/marine
(Marshall, 1984).
Approximately 140 species of birds have been recorded from the Thale Sap Non-Hunting Area.
Most larger species, such as egrets, are present only as winter visitors. The most abundant breeding
or apparently resident species are Tachybaptus ruficollis, Ixobrychus sinensis, I. cinnamomeus,
Dendrocygna javanica, Nettapus coromandelianus, Gallinula chioropus and Porphyrio porphyrio.
The lake is important as the only known breeding site for Himantopus himantopus in the Malay
Peninsula. Wintering concentrations of over 2,000 each of Dendrocygna javanica and Nettapus
coromandelianus have been recorded, together with a few hundred Anas querquedula.
At least 19 species of Odonata have been recorded among seven aquatic insect orders in total. The
macrobenthic fauna is dominated by Nereidae, Gammaridae and Chironomidae. The overall species
diversity of Crustacea is very high.
A few River Terrapins Batagur baska may still be present. The species formerly nested in large
numbers at Khao Chaison, on the western shore of Thale Sap.
Otters, probably Lutra perspicillata, are reportedly present on the lake.
Special floral values: None known.

Research and facilities: Accommodation is available at the headquarters of the Thale Sap
Non-Hunting Area at Kukut, and boats can be rented. A project on the biological resource potential
of the Kukut area is being conducted jointly by the Botany Department, Prince of Songkla
University, and the Institute of Southeast Asian Biology, University of Aberdeen, U.K.
References: Anon (1981); Marshall (1984); Sinclair et al. (1985).
Criteria for inclusion: lb, le, 2b, 2c, 3b.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Ao Pattani (Pattani Bay)
Country: Thailand
Coordinates: 6°55'N, l0l°18'E;
Location: the bay area north of the town of Pattani, shared between Muang and Yaring Districts,
Pattani Province.
Area: c.5,000 ha; length of coastline approximately 30 km.
Altitude: Sea level.
Biogeographical Province: 4.7.1.
Wetland type: 01, 02, 05, 06, 07, 08, 09 & 10.
Description of site: An estuarine bay protected on the northeast side by a 12 km long sand spit.
Two major rivers, the Khlong Pattani and Khlong Yam Sai, drain into the bay. Areas of mangrove,
both natural and managed (estimated at 836 ha in 1979), are found in the east of the
area, and there are areas of degraded saltmarsh along the southern shore. These are interspersed
with shrimp ponds and saltpans. The area of mudflat was estimated at 1,968 ha in 1979
(Klankamsorn et al., 1981). The water regime is complex, with tidal influences from the Gulf of
Thailand, run-off from the landward side and water draining from the two major rivers. The water
depth is highly variable both spatially and temporally. The maximum depth is 3m, although the
channel from the port to the open sea is dredged to a depth of 15m. The minimum depth at low tide
varies from about O-4m. The salinity fluctuates widely depending on the stage of the tidal cycle and
the season; salinities are low during the rainy season and high during the dry season. In November
1985, they ranged from 3.20-24.67 p.p.t. The turbidity is usually high, especially in the rainy
season. The amount of exposed mudflat varies greatly with wind strength and direction, and with
tide. A small area of mudflat and saltmarsh is always available for birds even at the highest tides.
The tidal amplitude varies from 90 cm at spring tides to 40 cm at neap tides.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,645 mm,
63.2% of which falls during the months of October, November and December. The surface water
temperature was 27.9-29.2°C in November 1985, and temperatures as high as 31 or even 33°C have
been reported at other times.
Principal vegetation: Mangrove, dominated by Rhizophora mucronata and R. apiculata, with
Sonneratia alba, Avicennia alba, A. officinalis, Bruguiera gymnorhiza, B. cylindrica, B. parviflora,
Xylocarpus moluccensis, Acanthus ilicifolius, Excoecaria agallocha and Nypa fruticans. Natural
beach vegetation along the sand spit is dominated by Casuarina equisetifolia. The dominant plant
in the saltmarsh is Sesuvium portulacastrum. Predominantly agricultural land in adjacent areas;
mostly rice cultivation, coconut palm and cashew nut plantations.
Land tenure: Areas below the low tide mark are state owned; parts of the shoreline are state owned
and parts are privately owned. From the eastern side of the Pattani river mouth to Ban Bang Ta Wa,
areas of intertidal mudflat, saltmarsh and shrimp ponds are part of the Prince of Songkhla
University campus. Surrounding areas are mainly private small-holdings.
Conservation measures taken: None.
Conservation measures proposed: Swennen et al. (1986) proposed the following measures:

1. Protecting mudflat and saltmarsh areas from reclamation as a University Conservation Area;
acting to minimize or prevent direct disturbance, including bird catching; promoting the site as a
centre for education and research.
2. Moving the seaward bund of existing prawn pond developments inland, to at least 100m back
from the high tide line.
3. Assessing the likely impact of the proposed developments of Pattani port with respect to the
site. Possible pollution problems and the likely impact upon the physical and social environment of
the bay should be considered.
4. Increased research by scientists from Prince of Songkla University on ecology and the impact
of present human activities.
The Pattani Bay Conference, 24-26 March 1986, recommended the establishment of a database at
the P.S.U. Campus to cover all aspects of the bay (i.e. industry, fisheries, aquaculture, agriculture,
ecology and culture).
Parts of the site might be considered for inclusion in a Non-Hunting Area or other category of nature
reserve.
Land use: Inshore fisheries and aquaculture (penaeid shrimps, green mussels and oysters).
Mangroves are cut on a rotational basis for pole wood and charcoal production. The marine alga
Gracilaria is harvested for the extraction of agar. Surrounding areas are mostly agricultural land,
with coconut palm and cashew nut orchards on poor, sandy soils. A developing industrial zone
exists to the east of mouth of the Pattani River.
Possible changes in land use: In the Proceedings of the Pattani Bay Conference, 24-26 March 1986,
a great increase in the development of the area was proposed, including the following:
1.

The establishment of prawn culture ponds within the present mangrove and mudflat zones.

2. The development of a major industrial zone at the river mouth, in close conjunction with 3 and
4 below.
3. Increased port developments for use by the expanding fishing fleet, and by larger commercial
shipping.
4. The development of the port of Pattani as the major distribution centre for the extreme south of
Thailand.
5. An increase in heavy industry and a gradual shift away from economic dependence upon fisheries.
6. An increase in coastal recreation and tourism.
The headwaters of the Pattani River in the Budo mountain range are likely to suffer from continued
deforestation due to shifting cultivation.
Disturbances and threats: The major threats stem chiefly from the developments outlined above
and include increased industrial pollution and dredging within the bay, and continued destruction of
the remaining saltmarsh, mudflats and mangroves for the construction of shrimp ponds. The latter
will not only reduce wildlife habitat, but will also reduce the yield of the inshore fishery.
Large numbers of migratory shorebirds and land birds are captured for food or as cage birds.
Fourteen villages engage in bird-catching activity and during October 1985 to September 1986,

3,784 shorebirds were caught by 146 villagers from nine villages. The chief species trapped were
Tringa totanus (1,859 birds, 49% of the total catch); Calidris ferruginea (368 birds) and Charadrius
mongolus (298 birds). It was estimated that as many as 71,550-97,000 snare loops may be set in the
birds' roosting and foraging areas, and that over 10,000 shorebirds may be caught per year
(Ruttanadakul & Ardseungnern, 1986). Boats from outside the area frequently enter the bay in order
to fish with push-nets. This is very destructive of the sea-bed and the practice is opposed by local
villagers. Part of the area is to be developed as a "beach recreation area". This may entail
replacement of some areas of mudflats and salt marsh by sand.
Economic and social values: Pattani is a major port for the offshore fishery in the Gulf of Thailand,
one of the most economically important fishery zones in the entire Asian-Pacific Region. The
continued high productivity of the bay is essential for the inshore fishery, which is of major local
importance. The area is unique with respect to its formation and hydrology, and is of great ecological
interest. Because of its proximity to the Prince of Songkla University campus, it offers unparalleled
opportunities for ecological research into the mangrove and marine ecosystems. A joint project
between Interwader and P.S.U. (1984-86) has created a promising foundation for future study.
Fauna: Studies indicate that more than 10,000 shorebirds of up to 32 species utilize the bay at times
of peak passage. The highest individual count during the period February to September 1986 was
2,753 birds, but evidence is given to suggest that the total numbers using the bay are much higher
and that turnover is very rapid (Ruttanadakul & Ardseungnern, 1986). In 1987, the monthly maxima
were 4,165 in February and 4,555 in September. The site receives higher usage in autumn than in
spring. The predominant species are Charadrius mongolus, Tringa stagnatilis, Calidris ruficollis, C.
subminuta and Limicola falcinellus. The Asian Dowitcher Limnodromus semipalmatus is a regular
autumn passage migrant in significant numbers; at least 30 birds occur each year, and 104 were
recorded in August 1987. There is one record of Eurynorhynchus pygmeus (13 birds in October
1984), and Calidris acuminata has also been recorded; these are only the second records of these
species for Thailand.
Ten species of Ardeidae have been recorded. Butorides striatus breeds, and 1. flavicollis, Egretta
garzetta, E. interinedia, E. alba and Ardea cinerea occur in winter. The sand spit to the east of the
river mouth may be an important landfall for migrants including Rallina fasciata, R. eurizonoides,
Pitta moluccensis and P. sordida.
The Malayan Box Tortoise and the otter Lutra perspicillata occur in the area.
The intertidal mudflats are extremely rich and have been found to support a higher ash-free dry
weight of zoo-benthic biomass than any other site in Thailand. In 1984, the five main groups of prey
species for shorebirds accounted for 29.6 g.AFDW/sq.m, with other groups which are important for
the ecosystem totaling 12.5 g.AFDW/sq.m (Parish & Wells, 1985). The area was particularly rich in
polychaete worms.
Special floral values: The bay supports a relatively high diversity of mangrove species, together
with an extensive area of an uncommon salt marsh community dominated by Sesuvium
portulacastrum.
Research and facilities: Nukul Ruttanadakul and Surapol Ardseungnern of the Biology Department,
Prince of Songkla University, are conducting research at the site. Studies include monthly counts of
shorebirds, monitoring the trapping of birds by villagers, and determination of the seasonal variation
in the biomass of benthic invertebrates throughout a yearly cycle (a joint programme undertaken
with NIOZ, Texel, The Netherlands).
Future research and conservation activities include:
1.
Collection of additional hunting data.
2.
Regular monitoring of shorebird movements throughout the bay.
3. A campaign to reduce hunting pressure through promoting educational awareness.
4. Collaboration with hunters to initiate a large-scale bird-ringing scheme.

5. The increased involvement of students from Prince of Songkla University in the shorebird studies.
The local office of the Department of Fisheries in Songkhla is carrying out some ecological studies
of the area with particular regard to the coastal fishery. Mr Sin Trokvinas of the National Institute
of Coastal Aquaculture, Songkhla, has important baseline information on the site.
References: Klankamsorn et al. (1981); Ruttanadakul & Ardseungnern (1986); Swennen et al. (1986).
Criteria for inclusion: 1b, le, 2a, 3b.
Source: Jira Jintanugool, Philip D. Round and Interwader.
Wetland name: Pa Phru
Country: Thailand
Coordinates: 6°03'-6°21'N, 1O1°50'-102°03'E;
Location: in the Sungei Golok basin, between Tak Bai, Sungai Golok and Sungai Padi Districts,
Narathiwat Province, within a few km of the Malaysian border. Area: 34,636 ha.
Altitude: Near sea level.
Biogeographical Province: 4.7.1.
Wetland type: 21 & 22.
Description of site: A large depression, approximately 28 km by 8 km and within seven km of the
coast, supporting 9,684 ha of primary peat swamp forest in proximity to 14,600 ha of Melaleuca
woodland and scrub, and 9,800 ha of degraded grasslands. The site is separated from the sea by a
belt of low-lying country to the east. To the west, the site is bounded by further lowland cultivation
and a mountainous ridge which rises to 1,182m. The human population density is high and the
higher ground around the margins of the site bears a network of roads. A smaller area of degraded
peat swamp, from which all the primary forest has been removed, lies to the north, on the opposite
bank of the Bang Nara River. The northern part of the site drains into the Bang Nara River while
the southern parts empty into the Sungei Golok River system. The site is a permanent swamp with
an average water depth of l.0-1.5m (maximum 2.Om), although there may be fluctuations in water
level of up to one metre. The water overlies 5-8m of peat. Extensive flooding may occur in
surrounding areas during the northeast monsoon season. The pH is approximately 7.0 in the
primary peat swamp forest and as low as 4.0-5.0 in the degraded areas. The Bang Nara River is
tidal.
Climatic conditions: Humid tropical climate. This is one of the least seasonal regions of the
country, with an average annual rainfall of 2,643.4 mm falling throughout the entire year. The
wettest months are October to December, during the northeast monsoon, when the monthly
precipitation is usually 300 to over 500 mm. During the driest months, February to April, the
average monthly rainfall is 60-80 mm. The relative humidity is always high, ranging from 77.0% to
85.0%. The average daily temperature is rather constant at 26.2-28.6°C.
Principal vegetation: In the open water swamp, floating aquatic plants include Eichhornia
crassipes, Spirodela polyrhiza and Jussiaea repens. Submerged aquatics include Blyxa japonica, B.
echinosperma, Najas graminea and Hydrilla verticillata. Emergents include Eleocharis du!cis,
Fimbristylis miliacea, F. acuminata, Monochoria vaginalis, Nymphaea nouchali and Lindernia
crustacea. The dominant plants in marginal areas of the swamp include Ceratopteris thalictroides,
Leersia hexandra, Jussiaea linifolia, Blechnum orientale, Lygodium microphyllum, Stenochiana
palustris and Acrostichum aureum.
A species-rich primary peat swamp forest is found in the least disturbed areas. The upper storey
includes Neesia altissima, Dacryodes incurvata, Podocarpus wallichianus, Elaeocarpus
grandiflorus, Stemonurus malaccensis, Cratoxylum arborescens, Xylopia fusca, X. maingayi,
Palaquium obovatum and a great variety of other species. The middle storey includes Myristica
elliptica, Goniothalamus giganteus, Polyalthia curtisii, Crudia caudata, Baccaurea bracteata,
Blumeodendron kurzii and Cinnamomum sp among other species. The lower storey includes

Eleiodoxa conferta, Calamus caesius, Pandanus spp and Mapania sp. Koompassia malaccensis
occurs around the margins of the site. In those parts of the area which have been cut, the
succession is initiated by such species as Macaranga prunosa, Alstonia spathulata, A.
pneumatophora and Archidendron clypearia. As a result of repeated disturbance, especially
through the agency of fire, large areas have come to be dominated by Melaleuca cajeputi from
which any succession back to peat swamp forest is impossible (Santisuk & Niyomdham, 1985).
Surrounding areas are mainly cultivation and degraded scrubland.
Land tenure: The wetland is state owned; surrounding areas are privately owned small-holdings.
Conservation measures taken: Part of the site (16,000 ha) was declared as a Non-Hunting Area
in 1985. Most remaining forest, almost all of which lies within the boundaries of theNon-Hunting
Area, is classified as National Reserve Forest. A management strategy for the entire area is to be
developed by the Pikultong Development Research Center during 1987-89. The terms of reference
of the project are as follows:
1. to evaluate the existing conditions of the resources at Phru To Daeng (also known as Pa Phru);
2. to minimize or mitigate the environmental impacts from development plans which have already
been implemented;
3. to establish guidelines for the sustainable development and conservation of the peat swamp;
4. to integrate the policy and coordinate the work of the various government agencies involved in the
development of wetlands;
5. to compile a development strategy which will take account of environmental and natural resources
aspects as well as socio-economic aspects.
The site has already been zoned for land use according to the following categories (Anon, 1985c):
I . A reserve zone, encompassing all the primary peat swamp forest (9,180 ha).
2. A conservation zone, for rehabilitation of disturbed forest (17,589 ha).
3. A development zone in areas where the forest has been totally destroyed. This will be available for
appropriate agricultural development, irrigation, road construction etc. (15,127 ha).
Conservation measures proposed: The Wildlife Conservation Division is attempting to establish
the major part of the site as a Wildlife Sanctuary, which would enable it to receive full habitat
protection in law. The site has also been proposed as a Biosphere Reserve. The use of fires should be
strictly controlled. There should be a moratorium on all further development at the site until the
likely impact of any further changes in land use have been evaluated under the above studies.
Land use: Fishing and the collection of forest products such as the fruits of Eleiodoxa conferta, an
understorey palm; cultivation of rubber, rice and vegetables and production of charcoal in
surrounding areas.
Possible changes in land use: The Irrigation Department has already initiated some drainage
operations in order to minimize flooding around the site. A canal, draining into the Bang Nara River,
has been dug into parts of the area although its continuation into the remaining swamp forest has so
far been prevented. Some 4,200 ha of the degraded area have been gazetted for settlement under the
Cooperative Promotion Department of the Ministry of Agriculture, in order to establish villages
where the main activities would centre around rice and rubber cultivation.

Disturbances and threats: As above; developments undertaken since 1981 by the Royal Irrigation
Department and the Cooperatives Promotion Department have severely damaged the integrity of the
site, reducing the area of primary peat swamp forest by two-thirds. However, the widespread
realization that these developments have damaged the scientific and conservation value of the site
and actually reduced, rather than increased, the benefits reaped by local people has led to their
cessation. The areas of acidic, peaty soils exposed by cutting and through the use of fire can only
sustain rice cultivation for one or two years before they lose their fertility and are colonized by
Melaleuca scrub. As the total area of the site is reduced through drainage, so the possibility of
accidental fire damage to remaining primary forest is increased. Large areas were damaged by a
major peat fire in the dry season of 1983.
Economic and social values: The local people derive considerable benefits from the forest products
which they harvest from the site. These include forest fruits, rattans and hardwoods as well as fish
and frogs. The raw fruits of the palm Eleiodoxa conferta could be sold for Bht.80 (about US
dollar3.00) per 20 liters in 1983. The leaves of the palm Metroxylon sagus are used for making
thatch while the stems are utilized as fodder for pigs and chickens, as a table vegetable, and for
extracting starch used in making flour. The fruits are eaten by children.
The site is unique in Thailand and has very great research and educational potential. The local
inhabitants belong to an ethnic minority with Malaysian affinities. Their lifestyle differs greatly
from that of the Central Thais and is in danger of being disrupted through the introduction of
inappropriate or unsustainable agricultural techniques.
Fauna: The area supports the walking catfish Prophagorus nieuhofi which, according to Bain and
Humphrey (1982), is threatened in Thailand. Other species of fish known to occur include
Notopterus notopterus, Cyclocheilichihys repasson, C. apogon, Hampala macro/epidota, Punt/us
fasciatus, P. leicanthus, Clarias macrocephalus, Anabas testudineus, Trichogaster pectoralis, T.
trichopterus, Channa lucius, C. micropeltes, C. striatus and Mastacembelus armatus. The site may
conceivably still support Scieropages formosus, which is endangered throughout its Southeast
Asian range.
As regards its avifauna, the site is chiefly of note for the variety of terrestrial lowland forest birds
which it supports. Most such species are endangered in Thailand as a result of the almost complete
destruction of the lowland rainforest biome. They include Treron capcllei, T. fulvicollis, Otus
rufescens, Harpactes kasumba, Anthracoceros malayanus, Megalaima rafflesii, Malacopteron
affine, Macronous ptilosus and Stachyris nigricollis. This is also the only known site in Thailand
for Copsychns pyrropygus. Prionochilus thoracicus is present and Rhyticeros corrugatus could
occur. The Grey-headed Fish-Eagle Ichthyophaga ichthyaetus, an endangered species in Thailand
and Malaysia, is still present. Three Lesser Adjutant Storks Leptoptilos javanicus were seen in the
area in late September 1987.
Mammals include the Banded Leaf Monkey, Long-tailed Macaque, Flat-headed Cat, Tiger and
Lesser Mouse Deer (Presbytis melalophos, Macaca fascicularis, Felis planiceps, Panthera tigris
and Tragulus javanicus). The Agile Gibbon Hy/obates agllis was formerly present but has now
been extirpated. Important and endangered reptiles known from the area include the False Gharial
Tomistoma schlegelii and the Bornean Painted Callagur Callagur borneoensis. Among
economically important invertebrates, both Macrobrachium lanchesteri and M. rosenbergii are
present.
Special floral values: The site is unique; over fifty species of plants new to Thailand have been
discovered here. In addition, there are no fewer than 66 tree species in 29 families which are judged
to be of economic importance (Dr Chawalit Niyomdham, pers. comm). This is the only site in
Thailand for the palm Cyristachys laka.
Research and facilities: Detailed research on the botany of the site is being carried out at the
request of the government by Dr Thawatchai Santisuk and Dr Chawalit Niyomdham of the
Silviculture Division in the Royal Forest Department. A detailed inventory of the vertebrate fauna

has been made by the Technical Section of the Wildlife Conservation Division, Royal Forest
Department. A management plan (Anon, 1985c) has already been produced and urther evaluation of
the site will be carried out during 1987-89 by the Pikulthong Development Research Center.
Accommodation is available at the headquarters of the Non-Hunting Ara.
References: Anon (l985c); Bain & Humphrey (1982); Chookajorn et a/. (1985); Naksiri (1985);
Round (1988); Santisuk & Niyomdham (1985).
Criteria for inclusion: lb. 2a, 2b.
Source: Era Jintanugool and Philip D. Round.
Wetland name: Tarutao Island
Country: Thailand
Coordinates: 6°30'-644'N, 99°36'-99°42'E;
Location: approximately 22 km off the coast of Satun, western Peninsular Thailand.
Area: The total land area of Tarutao Island is 15,100 ha of which no more than 2,000 ha are wetland
habitat.
Altitude: All wetlands are at or near sea level. The island rises to 708m.
Biogeographical Province: 4.7.1.
Wetland type: 05, 06 & 07.
Description of site: A steeply mountainous, mainly forested island with six distinct areas of
mangroves and associated intertidal mudflats around its coast. The island formerly supported a
human population which has since been evacuated. Approximately 10% of the area has been
logged, cultivated or otherwise disturbed. The island is now included in the Tarutao Netiilal Park
which encompasses 149,000 ha of open sea and islets together with the principal islands of Tarutao,
Rawi and Adang.
The following areas were measured from the 1:50,000 Topographic Map:
1. Khlong Phante Malakaa: 195 ha; an open water inlet with well developed mangrove, parts of
which have been disturbed, and a narrow fringe of mudflats. Parts of the mangrove occur in
association with limestone sink-holes.
2. Ao Tab Lingai: 128 ha; an area of relatively undisturbed mangrove (78 ha) with a narrow fringe of
mudflats and a grassy sand spit (50 ha).
3. Ao Tab Wao: 198 ha; an area of mangroves (72 ha) and mudflats (126 ha).
4. Ao Tab Dabu: 97 ha; an area of mangroves (38 ha) and mudflats (59 ha).
5. Ao Tab Dang: c.810 ha; an area of well developed mangroves (57 ha), less disturbed than at
Khlong Phante Malakaa and with many huge Sonneratia trees, adjacent grassy flats (55 ha), and very
extensive mudflats (c.700 ha) around the southern shore of island.
6. An unnamed area on the northeast coast, south of Laem To Sen: 13 ha; mangroves.
The water regime is principally tidal with some freshwater run-off. The tidal amplitude at Ko Koi
Noi ranges from 0.5m at neap tides to 3.Om at spring tides.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 2,614 mm, most
of which falls during the months of May to November. The average temperature is 27.5°C.
Principal vegetation: Chiefly mangroves; there are some pockets of undisturbed vegetation with
trees 20m tall, but most of the area was cut-over 10-20 years ago. Rhizophora apiculata and R.
mucronata usually dominate, with Sonneratia spp in the least disturbed sites and some Nypa

fruticans. Small areas of freshwater swamp forest with much Salacca conferta occur around Ao Tab
Dang (Congdon, 1982). Some 60% of the island is covered with semi-evergreen rain forest. There
are good examples of various coastal plant communities including a herbaceous strand flora, a
Barringtonia formation, and patches of a coastal heath forest dominated by Melaleuca cajuputi and
Eugenia spicata. Another distinct forest type occurring on limestone outcrops is also recognized
(Congdon, 1982).
Land tenure: The island and its wetlands are state owned; the surrounding seas are Thai territorial
waters.
Conservation measures taken: The entire area lies within Tarutao National Park. A preliminary
management plan has been prepared.
Conservation measures proposed: A comprehensive management plan is currently being prepared
for Tarutao National Park, and will contain proposals for improved conservation measures. Tarutao
has been proposed as a World Heritage Site. Use of sandy beaches by tourists should be restricted,
preferably by zoning. This would protect vulnerable nesting shorebirds such as Charadrius peronii
and possibly Esacus magnirostris from undue disturbance.
Land use: Mainly recreational, although transient fishermen continue to make occasional visits.
There is a considerable amount of fishing with trawl nets and lights in the surrounding waters, and
also some illegal dynamite fishing, especially over coral reefs.
Possible changes in land use: It is proposed to build an all-weather concrete landing quay, which
would improve access to the site. At the present time, the park is closed to tourists throughout the
monsoon season. There may also be pressure to build additional park accommodation.
Disturbances and threats: Such threats as have been documented affect mainly the offshore marine
resources within the park. (Coral reefs are being destroyed by dynamite fishing; sea turtles are being
caught by trawlers).
Economic and social values: The park has great appeal for tourism and recreation, and is one of
only two sites in Thailand to be listed as an ASEAN Heritage Park.
Fauna: The wetlands support the scarce Ardea sumatrana, which is believed to nest here. Heliopais
personata is found regularly on the Khlong Phante Malakaa (three birds were seen in April 1986)
and has also been recorded from Ao Tab Dang. It is still not known whether the species is resident or
a winter visitor. Rocky or sandy beaches may be expected to support Esacus magnirostris. There is
one record of Pseudibis gigantea, collected in 1904 (Riley, 1938), and unconfirmed reports
suggesting the occasional (post 1980) presence of Ephippiorhynchus asiaticus have been received.
Pelargopsis amauroptera and Pitta megarhyncha are both mangrove specialists with limited world
ranges occurring on Tarutao.
The park is important as one of the last sites in Thailand for nesting marine turtles. A few individuals
of three species, Lepidochelys olivacea, Eretmochelys imbricata and Chelonia mydas, still come
ashore to lay their eggs on the beaches of the Adang island group, to the west of Tarutao Island.
Special floral values: The island supports extremely good examples of beach and coastal,
terrestrial floristic formations. Such vegetation has usually been destroyed from similar situations
on the mainland. The park supports a number of plant species which are either very rare or absent
elsewhere in Thailand: among these is Aegialites rotundifolia (Plumbaginaceae) which is restricted
to mangroves. Congdon (1982) lists no fewer than 56 species of mangrove and brackish water
plants from Tarutao.
Research and facilities: Botanical survey work on Tarutao has been carried out since the turn of
the century, and culminated in the intensive study of Congdon (1982). Research on coral reefs is
also being carried out by Dr Allan Geater and associates from the Prince of Songkhla University in
Hat Yai. A preliminary inventory of the birds was produced by Congdon and Sayer (unpublished)
and is held on file at the Centre for Wildlife Research at Mahidol University in Bangkok.
References: Congdon (1981 & 1982); Mahidol University (1977); Riley (1938).
Criteria for inclusion: Ib, 2a, 2b.

Source: Era Jintanugool and Philip D. Round.
Wetland name: Palian-Langu
Country: Thailand
Coordinates: 6°50'-7°15'N, 99°35'-99°45'E;
Location: on the west coast of Peninsular Thailand; shared between Palian District, Trang Province
and Langu District, Satun Province.
Area: 31,200 ha of mangrove (in 1979); approximately 75 km of coastline.
Altitude: Sea level.
Biogeographical Province: 4.7.1.
Wetland type: 02, 06 & 07.
Description of site: Extensive areas of secondary mangrove and logged primary mangrove with a
narrow fringe of tidal mudflats around the mouths of six rivers. The coastline is highly convoluted,
with many large inlets and some sandy beaches. The tallest remaining mangrove lies on the
seaward edge. At the time of the survey (October 1984), the mangroves were showing good
regeneration and there were still few shrimp ponds in the area. There is great seasonal variation in
the amount of freshwater run-off; the turbidity increases and salinity decreases during the latter part
of the southwest monsoon, from July to November. There are extensive shallows offshore, less than
one meter deep at mean low water. The tidal amplitude ranges from 0.5m at neap tides to 3.Om at
spring tides.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 2,379.9 mm,
most of which falls during the southwest monsoon and the early part of the northeast monsoon,
from May to November. The mean annual temperature is 27.4°C (range 22.7-32.3°C); the mean
relative humidity, 80%. (Data from Trang, about 50 km to the north).
Principal vegetation: Mangrove swamps. Chiefly cultivation in adjacent areas, with forest and
secondary growth on steep mountains and headlands.
Land tenure: The wetland is state owned; surrounding areas are partly private small-holdings and
partly state owned.
Conservation measures taken: The mangroves are administered as concession areas and in theory
are therefore subject to control. Some replanting of mangroves is undertaken.
Conservation measures proposed: Some areas of mangroves should be scheduled either as
National Parks or Non-Hunting Areas.
Land use: Fishing for fin-fish and crabs, and cutting of mangroves for charcoal and fence posts.
There is some aquaculture, chiefly using cages for fin-fish such as sea-bass Lates calcarifer and
grouper Epinephelus tauvina. This has been promoted under the FAO Bay of Bengal Programme; up
to the end of 1985, there were 391 fish cages in Palian District alone, scattered among 123 owners
(Drewes, 1986). Rubber plantations and coconut groves in surrounding areas.
Possible changes in land use: There may be a trend towards increased aquaculture at the site.
Disturbances and threats: The principal threat is the continued intensive cutting and removal of
mangroves. Larger birds are frequently shot.
Economic and social values: The mangroves will continue to provide a source of timber if exploited
on a sustainable yield basis. In addition, they probably contribute to maintaining the yield of the
offshore fishery. Fin-fish cage culture is very rewarding and can yield an estimated profit of
Bht.1,444 per cage per year (Drewes, 1986). The beaches may have considerable recreational value.
Fauna: An important staging and wintering area for migratory shorebirds; 2,450 shorebirds were
recorded along eight km of shoreline between Laem Mangang (17°04'N) and Khlong Wang Won
(17°Ol'N) in October 1984 (Parish & Wells, 1985). The area may also be important for passage and
wintering Egretta spp, breeding Reef Egret Egretta sacra and possibly Ardea sumatrana. There was

a sighting of Leptoptilos javanicus at the site in February 1986. The area supports a high density of
Haliastur indus and a few Haliaeetus leucogaster.
Special floral values: None known.
Research and facilities: The area is a test site of the Remote Sensing and Mangroves Project,
1984-87, of the National Research Council. Interwader carried out an aerial survey in October 1984.
References: Drewes (1986); Kiankamsorn et al. (1981); Parish & Wells (1985).
Criteria for inclusion: 1b, 2b.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Ko Libong Non-Hunting Area and Hat Chao Mai National Park
Country: Thailand
Coordinates: 7°12'-7°22'N, 99°20'-99°29'E;
Location: the mainland coast and a large island (Ko Libong) 3.5 km offshore, Trang Province,
Peninsular Thailand.
Area: Ko Libong is approximately 3,400 ha; Hat Chao Mai National Park is 23,100 ha, but most of
this area is open sea.
Altitude: Sea level. Forested hills on Ko Libong and Hat Chao Mai rise to 311m and 432m
respectively.
Biogeographical Province: 4.7.1.
Wetland type: 01, 03, 04, 05, 06 & 07.
Description of site: The site lies to the west of the mouth of the Mae Nam Trang. The eastern
two-thirds of Ko Libong are mainly low-lying mangroves fringed by mudflats to the south and sand
flats to the north. The western end is steeply mountainous and still supports some terrestrial forest.
The intertidal zone is narrow and rocky; a long sand beach extends along the western shore and there
are some offshore coral reefs. A small island (Ko Hard Toop), a ridge of sand and mud with small
areas of mangrove, lies 500m off the southeast tip of Ko Libong and is an important roosting site for
shorebirds. The boundary of the Non-Hunting Area encompasses the whole of Ko Libong together
with some areas of mainland coast including considerable areas of mangrove. There are three main
villages on the island. Hat Chao Mai National Park encompasses a stretch of the mainland coast
together with two offshore islets. It is best treated together with Ko Libong as the two are adjacent
and can be regarded as a single wetland site. The park comprises sand beaches backing onto dry
coastal scrub, plantations and steep. forested crags. The most extensive areas of mangrove, however,
lie outside the boundaries of the park. The system receives fresh water from the Mae Nam Trang, to
the east of the site, and as run-off from the nearby forested crags through numerous small creeks in
the mangroves. There are extensive shallows of 1-3m in depth to the southeast of Ko Libong. The
strait separating the island from the mainland is 5-7m deep. The salinity is high, approaching fully
marine conditions. At low tide, approximately 1,000 ha of sand flats and mudflats are exposed
around the island, and approximately 700 ha are exposed along the mainland coast. Except for one
sand bar, to the east of the mouth of Khlong Chao Mai off Hat Chao Mai, the mainland mudflats are
covered by normal high tides. This is an important alternative roosting area for shorebirds when Ko
Hard Toop is covered, as during high spring tides. The tidal amplitude is approximately two metres.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 2,379.9 mm;
the region receives rain from both monsoons, the southwest from May to October and the northeast
into December. The relative humidity ranges from 70% in February to 86% in October. The average
daily temperature ranges from 26.4°C in November to 29.0°C in April. The prevailing winds are
west from May to October, and northeast or east in other months. (Data taken at Trang; Sarigabutr et
al, 1982).
Principal vegetation: Mangrove forest dominated in most areas by young Avicennia alba; mature
A. alba occurs along the seaward fringe, and mature Sonneratia alba and Rhizophora mucronata

occur within the influence of the channels. The inner mangrove zone is co-dominated by R.
mucronata and R. apiculata. The mangrove is accreting in only a few places along the mainland
coast and southern shore of Ko Libong. Much of the area has been logged over, though some large
trees remain, particularly around the Non-Hunting Area headquarters. Some dry grassy clearings
occur on patches of sandy soils within the mangrove. Four species of sea-grasses have been collected
from the mudflats, but these have not as yet been identified. The vegetation in adjacent areas
includes beach scrub dominated by Casoarina equisetifolia, rubber plantations, some of which
contain much secondary growth, and other cultivation, especially coconut palms and bananas,
around villages on the mainland.
Land tenure: Areas of mangrove are state owned and leased out to concessionaires.
Conservation measures taken: The entire island of Ko Libong and part of the mainland coast are
incorporated within the Ko Libong Non-Hunting Area. The mainland coast to the west of the Khlong
Chao Mai is incorporated within the Hat Chao Mai National Park. Areas of mangrove are, however,
excluded from the park.
Conservation measures proposed: Swennen et al. (1986) suggest that human use of the mudflat
areas around the small island of Ko Hard Toop should be reviewed and, if necessary, reduced, since
disturbance levels are very high. Better enforcement of existing wildlife protection legislation is
needed. The boundaries of Hat Chao Mai National Park should be extended to encompass some
areas of mangrove. The status of Ephippiorhynchus asiaticus should be determined and any nesting
and roosting areas protected.
Land use: Inshore fishing, using hand nets and trawl-nets, and harvesting of mudflat invertebrates
for food. The latter include bivalve molluscs, sea cucumbers, anemones, priapulids and crabs. There
is a small charcoal-producing industry on the northeast shore of Ko Libong, where Rhizophora spp
are harvested on rotation. Hunting of birds and the few larger mammals occasionally takes place.
Cultivation of rubber, bananas, coconut palms and rice in surrounding areas.
Possible changes in land use: There may be an increase in logging of remaining mangrove in the
future. The use of the area for tourism is certain to increase.
Disturbances and threats: Shorebirds are hunted and netted on a small scale within Ko Libong
Non-Hunting Area, and there is a considerable amount of indirect disturbance to roosting and
feeding birds. In addition, monitor lizards Varanus sp are caught in noose traps and eaten by
villagers. Possible future damage to or removal of larger mangrove trees may pose a threat.
Over-exploitation of benthic invertebrates may threaten natural stocks. Slash-and-burn agriculture
continues to denude hills both in the immediate vicinity of the site and in the headwaters of the
Trang river. This could lead to increased siltation at the site.
Economic and social values: Both the inshore and offshore fisheries are important on a local scale.
The site already has some importance for small-scale tourism; boats are sometimes rented from
villagers by bird-watchers or general tourists. The site has considerable importance as a possible
future research or bird migration monitoring station, and is one of the most frequently visited
shorebird sites in the Peninsula.
Fauna: Ko Libong is one of the most important staging and wintering areas for shorebirds in the
country; it is used by more than 10,000 shorebirds of up to 33 species each season. Peak counts for
the commoner species include over 2,000 sandplovers Charadrius mongolus and C. leschenaultii
and:
600 Numenius phaeopus
200 N. arquata
1,180 Limosa lapponica
410 Tringa tolanus
300 Xenus cinereus
350 Calidris tenuirostris

The concentration of L. lapponica is the largest such recorded in Thailand and the Malay Peninsula
combined. Scarcer species include Limnodromus semipalmatus (75 in October 1984), Tringa guttifer
(groups of up to 11 birds recorded every winter since 1982), and Dromas ardeola (3-12 birds
recorded each winter). This is one of the few known wintering 3iles for T. guttifer in the world, and
the only regular wintering area for D. ardeola in Southeast Asia.
Other waterfowl of note include Egretta sacra (maximum 50 birds), Charadrius peronii (breeds at
Hat Chao Mai), Sterna bergii (maximum 100 birds, presumed to breed locally), Sterna bengalensis
(non-breeding visitor, maximum 60 birds), and Heliopais personala (one recorded in March 1986).
A few pairs of Sterna anaethetus, S. dougalli and S. sumatrana breed in the
area. There is one unconfirmed but probably reliable sighting of the endangered Sterna bernsteini;
10 were reported in July 1980 (P. Poonswad, pers. comm). Unconfirmed reports of Egretta
eulophotes have also been received. Hat Chao Mai is the only known nesting site in the Malay
Peninsula for Ephippiorhynchus asiaticus (Robinson & Chasen, 1936), and the species is believed
still to occur (B. Amget, pers. comm.). The scarce and local Pelargopsis amauroptera and Pitta
megarhyncha both occur in the mangroves on Ko Libong. In all, at least 126 species of birds have
been recorded in the area. Monitor lizards Varanus sp are present on the island, and dolphins have
been seen offshore.
Special floral values: The site contains well developed stands of mature mangrove forest which are
amongst the best and least disturbed examples of this habitat type on the entire west coast of
Thailand.
Research and facilities: Count data on shorebirds are available from the Interwader Project at the
Asian Wetland Bureau in Kuala Lumpur and from the Center for Wildlife Research at Mahidol
University in Bangkok. The Interwader Project has conducted some sampling of benthic
invertebrates, but the results are not yet published. Accommodation is available at the headquarters of
Ko Libong Non-Hunting Area, at the extreme eastern tip of the island, and at Hat Chao Mai National
Park.
References: Bijisma & de Roder (1985); Eve & Guigue (1982); Parish & Wells (1985); Robinson &
Chasen (1936); Sarigabutr et al. (1982); Swennen et al. (1986).
Criteria for inclusion: 1b, 2a, 2b, 2c, 3b.
Source: Jira Jintanugool, Philip D. Round and Interwader.
Wetland name: Krabi Bay
Country: Thailand
Coordinates: 7°59'-8°03'N, 98°51'-99°00'E;
Location: extending up to 5 km west and 10 km south of the town of Krabi, Krabi Province, on the
west coast of Peninsular Thailand, between Khao Laem Nang and Ban Laem Hin.
Area: c. 11,400 ha; 26 km of coastline.
Altitude: Sea level.
Biogeographical Province: 4.5.1.
Wetland type: 02, 06 & 07.
Description of site: An area of mangroves and mudflats extending from the rocky headland of Khao
Laem Nang, east past the complex of rivers which open to the sea at Pak Nam Krabi, to the Khlong
Yuan and Khlong Taling Chan, and south to Ban Laem Hin. The site encompasses some areas of
steep wooded cliffs. The intertidal mudflats extend up to two km offshore at low tide. Klankamsorn
et al. (1981) list the area of mangrove and mudflat as 10,212 ha and 1,200 ha respectively. A
substantial amount of fresh water enters the system as run-off via the major rivers, especially during
the wet season. The sea-bed shelves fairly steeply to two metres immediately offshore, and to 6-10m
in the mouths of the major rivers. The tidal amplitude at Ao Nang varies from 1.0m at neap tides to
3.Om at the highest springs tides.

Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 2,379.3 mm,
most of which falls during the southwest monsoon, from May to October. The wettest month is
usually September or October (361.0 and 348.6 mm of rainfall respectively) and the driest February
(24.9 mm). The relative humidity ranges from 68% in February to 81% in October. The average
annual daily temperature is 28.1°C (range 24.0-31.3°C). (Data from Phuket, 60 km to the west).
Principal vegetation: Mangroves with a high preponderance of Rhizophora spp. The area has been
logged, but some tall trees remain. Terrestrial habitats are mostly rubber plantations, coconut groves
and jack fruit orchards with a few patches of secondary growth.
Land tenure: The wetland is mainly state owned; surrounding areas are privately owned.
Conservation measures taken: The sand beaches, rocky wooded hills, mangroves and Melaleuca
woodland which line the shores of the bay of Ao Nang, to the west of the site east as far as Pak Nam
Krabi, are included in the Hat Nopparat Thara-Mu Ko Phi Phi National Park. Areas of mangrove at
the site are categorized as National Reserve Forest and can only be cut under legitimate concessions.
Conservation measures proposed: The boundaries of Hat Nopparat Thara National Park could be
extended along the coast to the east in order to encompass the important areas of mudflats and
mangroves.
Land use: Fishing and harvesting of crabs. Fruits of the Nypa palms are harvested for food, while
the fronds are used for thatching. Mangroves are cut on a rotational basis and are used both for
charcoal and as a source of pole wood. There has been some development of aquaculture at the site,
under the FAO Bay of Bengal Programme. A total of 210 fish cages divided amongst 45 owners had
been established up to the end of 1985 (Drewes, 1986). The town of Krabi serves as a major fishing
port and is also important as a point from which tourists are ferried to the islands of Ko Phi Phi and
Ko Lanta. Adjacent areas are largely devoted to rubber and oil palm plantations. Tourism is
expanding very rapidly; the Krabi Bay Resort, a complex of bungalows and a restaurant, has been
established at Ao Nang.
Possible changes in land use: None known at present, although there may be pressure to develop the
site should the port of Krabi expand. Krabi has also been proposed as one of the possible sites for
the development of a plant for the extraction of tantalum from tin slag. The water catchment area
has been largely deforested within the past 10-20 years, and the last five years have seen a massive
increase in the areas planted with oil palm.
Disturbances and threats: Remaining mangroves at the site are under pressure from illegal
encroachment, while industrialization and increased aquaculture may also pose threats in the future.
There is probably some hunting of larger water birds.
Economic and social values: The area has much recreational potential owing to its proximity to the
town of Krabi. It is perhaps the most easily accessible area of species-rich mangrove for
bird-watchers and naturalists in Thailand, and some boatmen already supplement their income
through ferrying parties of bird-watchers.
Fauna: The site is one of only four along the west coast of Thailand, identified during an aerial
survey in October 1984, which supported a concentration of over 2,000 shorebirds. A roost of 2,200
shorebirds, including about 200 large shorebirds (either Limosa spp or Numenius spp), was located
on a sand bank off the mouth of the Khlong Yuan-Khlong Taling Chan confluence during the survey
(Parish & Wells, 1985). In subsequent visits, Pluvialis squatarola and Numenius phaeopus, together
with over 100 Sterna albifrons and S. hirundo, were recorded on mudflats and sand banks. The
mangroves support a relatively high density of Haliastur indus. Haliaeetus leucogaster, Heliopais
personata, Pelargopsis amauroptera, Halcyon coromanda, Pitta megarhyncha and Trichastoma
rostratum also occur. This is the only known site in Thailand for Cyornis rufigastra. Falco
peregrinus (a bird showing the characteristics of an apparently resident form of the species) has
been seen at Hat Nopparat Thara. The site should be checked for the presence of Ardea sumatrana
and Leptoptilos javanicus.

Special floral values: The site contains good, species-rich mangrove with many tall trees, and is
one of the best areas of mangrove remaining on the entire west coast.
Research and facilities: Accommodation is available at the headquarters of the Hat Nopparat Thara
National Park or in Krabi Town.
References: Drewes (1986); Klankamsorn et al. (1981); Parish & Wells (1985); Sarigabutr et al.
(1982).
Criteria for inclusion: 1b, 2b.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Ao Phang-Nga (Phang-nga Bay)
Country: Thailand
Coordinates: 8°08'-8°26'N, 98°27'-98°45'E;
Location: in the Province of Phang-nga, on the west coast of Peninsular Thailand; enclosed to the
west by the island of Phuket.
Area: c.65,000 ha.
Altitude: Sea level; hills around the margins of the site rise to 439m.
Biogeographical Province: 4.5.1.
Wetland type: 01, 02, 03, 04, 05, 06 & 07.
Description of site: A huge shallow bay fringed with extensive mangrove swamps, extending north
from Phuket Island eastwards along the mainland coast past the mouths of six river systems to the
mouth of the Mae Nam Marui. The easternmost boundary of the site is delimited by the large
promontory of Khao Ao Muang, which separates the site from another major mangrove inlet, Ao
Luk (Krabi Province). A great many limestone pillars and islands rise sheer from the coastal flats,
and there are extensive shallows offshore, only 1-4m deep at mean low water. The site encompasses
the two offshore islands of Ko Yao Yai and Ko Yao Noi together with a great many smaller islets.
Kiankamsorn et al. (1981) give the area of mangrove as 21,181 ha and that of intertidal mudflats as
4,048 ha (in 1979). There is massive freshwater run-off from forested hills around the bay during the
southwest monsoon. Salinities of 31.5 p.p.t. (April) and 33.0 p.p.t. (August and January) have been
recorded. The tidal amplitude at Ao Nng, Krabi, varies from 1.0m at neap tides to 3.Om at spring
tides. The tidal regime is complex; the usual pattern is two high tides per day, but there are many
irregularities.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 2,379.3 mm,
most of which falls during the southwest monsoon, from May to October. The relative humidity
varies from 68% in February to 81% in October. The average daily temperature is 28.1°C (range
24.0-31.3°C). (Data from Phuket; Sarigabutr et al., 1982).
Principal vegetation: Extensive mangrove forest. Most of the area has been logged and is dominated
by large stands of Rhizophora and other species in relatively uniform age classes. There are very few
areas which still support larger mangrove trees. The structure and composition of the mangrove forest
has been studied by Aksornkoae and Kongsangchai (1980). The principal vegetation in adjacent areas
is semi-evergreen rain forest, with drier sub-types on exposed limestone outcrops. Rubber plantations
dominate in lowland areas outside the National Park.
Land tenure: The wetland is state owned and open to public use in many areas; surrounding areas are
both privately owned and state owned.
Conservation measures taken: The Ao Phang-nga National Park, established in 1981, covers an
area of 40,000 ha. Most of the park consists of open water, rocky headlands and forested mountains,
and only a relatively small proportion of the total mangrove area is included within the park
boundaries. Most of the remaining mangroves have been designated as National Reserve Forest, parts
of which are logged under concession.

Conservation measures proposed: Phang-nga Bay is a designated site of the ASEAN/USAID
Coastal Resources Management Project (CRMP). Environmental consultants attached to this project
may be expected to produce recommendations for its conservation and integrated development.
Increased areas of mangrove should be incorporated within the Ao Phang-nga National Park.
Walkways should be constructed in order to introduce visitors to the mangrove ecosystem. A
comprehensive survey of the wildlife resources of Phang-nga Bay is required, as the area has never
been adequately studied. Better protection of both marine and coastal resources is needed as most of
the area is subject to the depredations of boatmen and fishermen who continue, for example, to
collect the eggs of nesting terns and other birds for food.
Land use: Fishing, the cutting of mangroves for timber, and harvesting the fronds of Nypa palm for
the production of thatch. The area is a major tourist attraction and a great many boatmen realize
income from parties of sightseers. Caves support populations of Edible-nest Swiftlets Aerodrarnus
fuciphagus, the nests of which are harvested and sold as a luxury foodstuff. Phang-nga Bay is one of
the principal sites considered for aquaculture development under the FAO Bay of Bengal
Programme. The development of fin-fish cage culture, cockle culture and mussel/oyster culture has
been promoted. Up to the end of 1985, there were 880 fish cages divided amongst 262 owners in ten
villages in Phang-nga Province (Drewes, 1986). In some parts of the area, tin is extracted from
sediments obtained by dredging. Rubber is widely cultivated in surrounding areas.
Possible changes in land use: The volume of tourism seems destined to increase greatly. Land use
and development of the area is being examined under the ASEAN/USAID Coastal Resurces
Management Project (CRMP), and various recommendations for the zoning of land use -ire likely to
be made. The Small Scale Fisheries Development Project of the Department of Fisheries may
promote aquaculture in some parts of the site. Artificial reefs have been constructed in some areas.
Disturbances and threats: The continued cutting of mangroves, both legally and illegally, threatens
the integrity of the site, and conversion for aquaculture puts further pressure on the meegroves in the
more sheltered areas. Tin dredging may threaten both the mangrove ecosystem and marine ecosystem
by siltation. Many areas of corals have already been damaged. Fishermen continue to take the eggs
and young of sea-birds such as terns for food. In addition, marine animals such as dugongs and
sea-turtles are occasionally caught in trawl nets.
Economic and social values: The area has immense value as a source of mangrove products and for
its fishery. Cage culture for fin-fish, developed under the FAO Bay of Bengal Programme, has
proved to be very lucrative, yielding an estimated profit of Bht.l,444 per cage per year. Cockle
culture is much less successful, attracting only businessmen and large entrepreneurs, since it depends
for its success upon the illegal import of 'seed" from elsewhere; small-scale fisherfolk benefit only as
labourers (Drewes, 1986).
Phang-nga Bay is of great importance for research, and is being studied by biologists from the
Phuket Marine Biological Center. In addition, the site is a valuable national and international
recreational heritage on account of its outstanding beauty.
Fauna: The area has never received a complete survey. However, it almost certainly continues to
support the scarce and possibly threatened Ardea sumatrana, and may also support Heliopais
personata. Egretta sacra and Butorides striatus are very common, and Pelargopsis amauroptera and
Pitta megarhyncha probably occur. The islets support breeding colonies of the terns Sterna
dougallii, S. sumatrana, S. bergii and probably S. anaethetus; the sand beaches provide nesting sites
for Charadrius peronii and Sterna albifrons. S. bengalensis has been recorded from the island of Ko
Yao Yai, but its status is unknown (Nadee, 1982). There is a relatively high density of both
Haliastur indus and Haliaeetus leucogaster in the area. Wreathed Hornbills Rhyticeros undulatus are
still fairly common. Macaca fascicularis occurs in the area, and the bay may still support a few
Dugongs Dugong dugong (Dobias, 1982).
Special floral values: The area supports one of the most extensive areas of mangrove remaining in
Thailand.

Research and facilities: Accommodation is available at the headquarters of Ao Phang-nga
National Park, at Ban Chap Phrae. Aksornkoae and Kongsangchai (1980) have studied the structure
and floristic composition of the mangroves; Papavasith and Setti (1982) have carried out a study of
mangrove benthos, and an ongoing programme of research, funded by the Department of Fisheries,
is being undertaken from Phuket Marine Biological Center. A management plan for the site is being
developed under the ASEAN/USAID Coastal Resources Management Project.
References: Aksornkoae & Kongsangchai (1980); Dobias (1982); Drewes (1986); Klankamsorn et
al. (1981); Nadee (1982); Papavasith & Setti (1982); Parish & Wells (1985); Sarigabutr et al.
(1982); Whitmore (1975).
Criteria for inclusion: lb, le, 2b.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: East Coast of Phuket Island
Country: Thailand
Coordinates: 7°50'-7°59'N, 98°25'E;
Location: extending north and south from the town of Phuket, between Ban Ao Makham in the
south and Laem Yabu (Laem Yamu) in the north.
Area: 2,100 ha.
Altitude: Sea level.
Biogeographical Province: 4.5.1.
Wetland type: 03, 06 & 07.
Description of site: Two bays fringed with secondary mangrove at either side of a rocky headland
with sand beaches, at the base of which lies the town of Phuket. The site encompasses four small
offshore islands of which the largest is Ko Maphrao. The northern bay is the more extensive, with
at least 350 ha of mudflats; the southern bay includes about 300 ha of mudflats. There is relatively
little freshwater run-off into the bays. The salinity varies from 30.0 p.p.t at the landward edge of the
mangroves to 31.0 p.p.t. at the seaward edge and 32.0 p.p.t. on the open mudflats. It varies
somewhat with the seasons, being least saline at the end of the rainy season in October or
November. The tidal range is 2.9m.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 2,379.3 mm.
The wettest month is usually September (average 361.0 mm) and the driest, February (24.9 mm).
The relative humidity varies from 81% in October to 68% in February. The prevailing winds are
west from May to October and northeast to east from November to April. The average annual
temperature is 28.1°C (maximum 33.0°C in April; minimum 23.3°C in January).
Principal vegetation: Extensive young, regenerating Rhizophora mangroves. Mainly cultivation
in adjacent areas, although there are still 2,200 ha of rain forest on the mountain of Khao Phra
Thaew (450m) at the northern margin of the site.
Land tenure: The wetland is state owned; surrounding areas are mainly in private ownership.
Conservation measures taken: None.
Conservation measures proposed: Remaining mudflats and mangroves should be protected from
reclamation or other developments. Some reseeding of mangroves should be carried out.
Recreational facilities, such as observation hides for observing shorebirds and wooden walkway
"nature trails" through the mangrove, might be constructed.
Land use: Fishing and harvesting of crabs. Many boats are beached or moored at the site. Coconut
plantations, rubber plantations and housing in surrounding areas.
Disturbances and threats: Reclamation of mangrove or mudflat areas for housing or tourist
developments may be under consideration. A major deep-sea port is to be constructed in the vicinity
of the site. There is increased urbanization in the water catchment area due to the rapid expansion of
Phuket township.

Economic and social values: The site has considerable scientific value, and has been intensively
studied by scientists from the Phuket Marine Biological Center. It also has considerable potential for
recreation and tourism owing to its proximity to the town of Phuket.
Fauna: In October 1984, the northern bay supported 670 shorebirds and the southern bay at least
200, the majority of which were Tringa totanus (Parish & Wells, 1985). These numbers are probably
an underestimate. Small numbers of herons and egrets are usually present.
The mangrove macrofauna includes Polychaetes (25 species, 0.14 grams dry weight/sq.m);
gastropod molluscs (27 species, 1.6 grams dry weight/sq.m); pelecypod molluscs (16 species, of
which only Musculista senhousia is common, 5.6 grams dry weight/sq.m); and Crustacea (58
species, 3.8 grams dry weight/sq.m). The total primary production of the mangrove is estimated at
2,700 grams dry weight/sq.m/year. The annual production of the mudflats is estimated at 83.2
kcal/sq.m.
Special floral values: None known.
Research and facilities: The area is a study site of the Phuket Marine Biological Center. It was
surveyed briefly by Interwader in October 1984.
References: Parish & Wells (1985); Tantichuduk (1982).
Criteria for inclusion: lb, 2b, 2c.
Source: Jira Jintanugool and Philip D. Round.
Wetland name: Bangben
Country: Thailand
Coordinates: 9°34'-9°45'N, 98°27'-98°34'E;
Location: in Kapoe District, Ranong Province, western Peninsular Thailand. The site extends north
from the Khlong Kapoe to Ko Klang.
Area: c.8,000 ha; the site includes c.30 km of coastline.
Altitude: Sea level; rocky outcrops along the coast rise to 264m.
Biogeographical Province: 4.5.1.
Wetland type: 03, 04, 05, 06 & 07.
Description of site: The estuaries of a major river, the Khlong Kapoe, and several smaller rivers to
the north, with extensive mangrove swamps and intertidal mudflats. Steep, forested hills slope down
to a belt of mangrove scrub, sand and mudflats up to 5 or 6 km wide, with several rocky,
forest-covered outcrops at its seaward edge. The main west coast highway passes to the east of the
site. There is massive freshwater run-off from the forested mountains to the east during the
southwest monsoon season, especially from June to October. The sea-bed shelves fairly steeply,
although there are considerable areas of shallows, 1-3m deep at mean low water. The salinity ranges
from 26-35 p.p.t. (average 30.18); the average suspended sediment is 6.7-34.9 mg/l, peaking in
February. There are two tides per day; the tidal amplitude at Pak Nam Ranong varies from 1.6m at
neap tides to 3.3m at spring tides.
Climatic conditions: Very wet tropical monsoonal climate with an average annual rainfall of 4,320
mm, 89.6% of which falls during the southwest monsoon from May to October. The average relative
humidity ranges from 88% in July, August and September to 72% in March. The mean annual
temperature is 26.5°C (mean maximum 38.0°C, mean minimum 13.7°C).
Principal vegetation: Mangrove forest and scrub, rather homogeneous in age classes and dominated
by Rhizophora apiculata, Sonneratia spp, Avicennia spp, with Bruguiera, Ceriops and Xylocarpus
communities along the landward edge. Aksornkoae (1982) recorded a total of 33 tree species. The
forests have been logged and are now regenerating. There is a rich bloom of phytoplankton during
December; phytoplankton samples show an average of 91,090 cells per liter. Inland, the hills are
covered in semi-evergreen rain forest. This is being replaced on the lower slopes by slash-and-burn

cultivation, such as tapioca and hill rice. The lowlands are almost entirely cultivated, supporting
rubber plantations.
Land tenure: The wetland is state owned; surrounding areas are partly private and partly state
owned. Many of the state owned areas are occupied illegally.
Conservation measures taken: Rocky wooded areas and sand beaches along the seaward edge of
the site, including the hills of Khao Ao Ang and Khao Bang Ben, are included in the Laem Son
National Park. Most areas of mangrove and mudflat are, however, excluded. All areas of mangrove
are classified as National Reserve Forest and can legally be cut only by concessionaires.
Conservation measures proposed: The area has been proposed as a Biosphere Reserve by the
National Research Council of Thailand. The boundaries of Laem Son National Park could be
extended to include additional areas of mangrove and mudflat. The area requires detailed and
regular ground surveys to determine the numbers and species composition of shorebirds using the
site.
Land use: Fishing, using gill nets, long lines and scoop nets. Mangroves are cut on a rotational
basis for charcoal and for timber used in construction. The area is also a major site for recreational
marine angling. Cultivation, chiefly coconut palms and rubber, in surrounding areas.
Possible changes in land use: There is likely to be an increase in tourism at the site. Bangben is also
one of the sites to be considered for the development of small-scale fisheries under the FAO Bay of
Bengal Programme. This seems likely to lead to a great increase in aquaculture. There is a strong
likelihood of increased deforestation of hill slopes in the water catchment area.
Disturbances and threats: Some silt enters the area from tin mining operations to the north. There
is a possibility that tin mining activities will commence at the site, and there could be further
clearance of mangroves for aquaculture. The mangrove community is gradually becoming
impoverished as a result of repeated cutting and replacement by monocultures of Rhizophora and
other species for harvest.
Economic and social values: The mangrove resource is of major economic importance.
Fauna: Some 45 species of fish have been found at Khlong Kapoe (Bhovichitra et al, 1982).
The area is one of only four sites on the west coast of Thailand, identified during an aerial survey in
October 1984, which support a concentration of over 2,000 shorebirds. A roost of 4,000 shorebirds
was discovered at Khao Ao Ang (9°40'N) during the survey, with a further 290 birds at Khlong
Khong (Parish & Wells, 1985). Logged mangrove in the area supports Phaenicophaeus
sumatranus, Pelargopsis amauroptera, Halcyon coromanda, Mulleripicus pulverulentus and Pitta
megarhyncha. Local observers have reported the occasional presence of a large, dark stork (either
Ephippiorhynchus asiaticus or Leptoptilos javanicus). Bhovichitra et al. (1982) list 29 species of
birds including Charadrius peronhi, an uncommon resident which nests on sandy beaches. At least
11 species of mammals are known from the site, including the Slow Loris Nycticebus coucang (J.
Nabhitabhata, pers. comm.).
The mudflats support a high biomass of polychaetes.
Special floral values: The area includes one of the richest and most diverse mangrove forests in
Thailand.
Research and facilities: Accommodation is available at the headquarters of Laem Son National
Park. Part of the area is a test site for the Remote Sensing and Mangroves Project (1984-87) of the
National Research Council. The effects of tin mining on the mangrove ecosystem in Ranong
Province have been studied by Aksornkoae and Saraya (1987).
References: Aksornkoae (1982); Aksornkoae & Saraya (1987); Bhovichitra et al. (1982);
Klankamsorn et al. (1981); Parish & Wells (1985); Whitmore (1975).
Criteria for Inclusion: 1b, 2b, 3b.
Source: Jira Jintanugool and Philip D. Round.
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LAO PEOPLE'S DEMOCRATIC REPUBLIC
INTRODUCTION
Area: 236,798 sq.km.
Population: 3,584,800 (1985).
Laos is a land-locked, mountainous country, with much of its western border formed
by the Mekong River. It is situated between latitudes 13°55' and 22°30'N and
longitudes 100'05' and 107°40'E, and borders on Burma, China, Kampuchea,
Thailand and Vietnam. The country is rather sparsely populated by a number of
different ethnic groups, broadly categorized into Lao Loum (speaking T'ai languages
and inhabiting low and mid-elevation areas), Lao Theung (Mon-Khmer, inhabiting
mid-elevation areas) and Lao Soung (Tibeto-Burman, inhabiting high elevation
areas). With altitudes ranging from about 65m above sea level in the south to over
2,800m in the mountains in the north, Laos possesses a wide range of forest habitats
from lowland tropical forest to subtropical montane forest. In contrast, natural
open-country habitats are scarce, and there are few large wetlands other than the
Mekong River, its major tributaries and several man-made reservoirs.
The climate throughout most of Laos is dominated by the southwest and northeast
monsoons. The wet, southwest monsoon lasts from mid-May to early October, while
the northeast monsoon dominates from early November to mid-March. Over much of
the country, the average annual rainfall is between 1,400 mm and 2,500 mm, and
there is a pronounced dry season from November or December to March. However,
in parts of the northwest, in the central region east of Vientiane and in the southeast,
the rainfall is considerably higher, exceeding 3,500 mm in places, while in small
areas in the north, the annual rainfall is less than 1,000 mm. Except in the northern
mountainous regions, temperatures remain high throughout the year, the mean
temperature of the coolest month exceeding 18°C. In the subtropical regions of the
north, the temperature range is much higher, and cold air from China and Siberia
occasionally penetrates during the dry season, lowering air temperatures to near zero.
According to official sources, 92.5% of the country is covered with some form of
natural, unmanaged vegetation. About half of this is second growth from shifting
agriculture, in the form of bush and grass fallows and bamboo. The other half (about
46% of the country) is considered to be forest (Sayer, 1983a; Devitt & Sayer, 1987).
MacKinnon and MacKinnon (1986) give the extent of forest cover as 35%, while
Davis et al. (1986) have estimated that well-stocked forest cover may be as little as
19% of the total land area. The principal forest types are: (a) tropical lowland and hill
evergreen, mainly along the wet Annamite Chain, the Sekong Valley east of the
Bolovens Plateau, occasionally in the Mekong Valley and generally below 1,000m;
(b) dry dipterocarp and mixed deciduous forest in the south around Pakse and
between Vientiane and the Burmese border; (c) pine forest in the Xieng Khouang

region and on sandy soils between 600m and 1,400m; and (d) bamboo forest
(Mekong Committee, 1978; Davis et al, 1986). Loss of forest cover is currently
proceeding at 1-2% per annum (Davis et al, 1986).
Over 60% of the population is concentrated in the permanently cultivated alluvial
plains along the Mekong, which cover only 11% of the land area. Electricity from the
Nam Ngum Dam is the country's largest export earner. The second largest export,
timber, is extracted by nine state forest enterprises. At present, the main emphasis is
on mechanization of timber extraction, and little attention has been given to
management for sustainable yield (Sayer, 1983a). Shifting agriculture is widely
practised, particularly by Muong and Meo tribesmen in the north, with new sites
being cleared at between one and 20 year intervals depending on soil fertility. This,
together with the extensive logging activities, has resulted in widespread
deforestation, degradation of watersheds and reduced soil fertility. Heavy hunting
pressure throughout the country has compounded the problems for wildlife, the
populations of which are now much depleted, especially in the Mekong Valley.
Nevertheless, large, sparsely populated areas continue to support climax forest with
two species of bears, Tiger Panthera tigris, Leopard P. pardus, six species of deer,
Asian Elephant Elephas maximus, four species of wild cattle (including Kouprey Bos
sauveli) and possibly a rhinoceros, either Dicerorhinus sumatrensis or Rhinoceros
sondaicus (Sayer, 1983a). Over 600 species of birds have been recorded.
A large proportion of foreign aid to the forest sector is dedicated to mechanization,
although a UNDP/FAO forest management project had a small nature conservation
and environmental education component (Sayer, 1983b). The Swedish International
Development Agency (SIDA) is currently supporting a Forest Resources
Conservation Project which is being executed by IUCN. The long-term objectives of
the project are:
- to conserve and achieve sustainable utilization of the forest and wildlife resources
of Lao PDR;
- to establish a nature conservation capability in the Ministry of Agriculture,
Forestry,
Irrigation and Cooperatives, and to develop programmes for the establishment and
management of protected areas, for staff training and for the development of an
awareness of conservation issues within the population;
- to promote the integration of conservation considerations into development
planning;
- to initiate the development of a National Conservation Strategy for Lao P.DR.
The project is currently funded for the period 1988-90 (R.E. Salter pers. comm.).
In 1986, an international agreement was signed between Laos and her neighbours
Kampuchea and Vietnam for long-term cooperation in the field of conservation of
nature and biological resources. The first project under this agreement concerns the
protection of the Kouprey, and could involve the establishment a trans-frontier
reserve (Mackinnon, 1986).
Summary of Wetland Situation

About 88% of Laos lies within the Mekong drainage basin, the Mekong River itself
flowing for about 1,700 km along the border of Laos or through Lao territory. This
river, its narrow alluvial plains and the lower reaches of its major tributaries comprise
the only extensive natural wetland ecosystems in the country. There are no large
natural lakes, and indeed few lakes or swamps of any appreciable size away from the
Mekong valley. It is possible that there are small lakes, ponds and marshes of
considerable conservation interest in some of the broader mountain valleys,
particularly in the north, but no information is available for any such site. In recent
years, large water storage reservoirs have been constructed on three tributaries of the
Mekong, the Nam Ngum, Se Done and Nam Dong, and smaller impoundments have
been established elsewhere. Much the largest of the reservoirs is the Nam Ngum
hydro-electric dam and reservoir north of Vientiane, completed in 1971. Although the
Nam Ngum reservoir has become of considerable importance for fisheries production,
it appears to have little if any value for wildlife.
Many other possible hydro-electric power and irrigation projects are under study.
Much the largest of these is the Pa Mong Multipurpose Project, which would involve
the construction of a hydro-electric and irrigation dam on the Mekong, about 20 km
upstream from Vientiane. The dam would create a reservoir of 372,200 ha, partly in
Laos and partly in Thailand, and would flood some 360 km of the Mekong River. A
project for flood protection and reclamation of some 2,000 ha of swamp and
marshland in the Vientiane Plain has already been initiated, and most of this area has
now been converted into agricultural land.
The Mekong River supports one of the largest inland fisheries in the world. The total
fishery production in Laos was estimated at over 30,000 metric tonnes in 1970 and
25,000 metric tonnes in 1973, with about 16,500 metric tonnes coming from the
Mekong itself. However, a number of factors could, in the long term, have a
deleterious effect on the fisheries. Deforestation is causing a progressive siltation of
the Nam Ngum Dam, pollution problems are likely to increase, and interference with
the flow of the Mekong by the proposed Pa Mong Dam is likely to have a serious
adverse effect on fisheries production downstream.
The wetlands of Laos are believed to support a wide variety of waterfowl. However,
water birds (and indeed almost all species of birds) are scarce, undoubtedly because
of the extreme hunting pressure (R.E. Salter, pers. comm.). Waterfowl known to
occur in Laos include Tachybaptus ruficollis, two cormorants (Phalacrocorax spp),
Anhinga melanogaster, 12 herons and egrets (Ardeidae), five storks (Ciconiidae),
three ibises (Threskiornithidae), fourteen ducks and geese (Anatidae), two cranes
(Gruidae), at least eight rails, crakes and gallinules (Rallidae), two jacanas
(Jacanidae), at least seven resident and 19 migratory shorebirds, one gull and five
terns (Laridae) and Rhynchops albicollis (Gressitt, 1970; McNeely, 1975). Several of
these are endangered, notably the Greater Adjutant, White-shouldered Ibis, Giant Ibis,
White-winged Wood-Duck (Leptoptilos dubius, Pseudibis davisoni, Thaumatibis

gigantea, Cairina scutulata) and eastern race of the Sarus Crane Grus antigone
sharpii. Unfortunately, no recent information is available on the status of these or any
other waterfowl in Laos.
Other noteworthy wildlife associated with the wetlands of Laos include Irrawaddy
Dolphin, Fishing Cat, Common Otter, Smooth-coated Otter, Hog Deer, Wild Water
Buffalo, Siamese Crocodile, River Terrapin and Giant Catfish (Orcaella brevirostris,
Felis viverrina, Lutra lutra, L. perspicillata, Cervus porcinus, Bubalus bubalis,
Crocodylus siamensis, Batagur baska and Pangasianodon gigas) (McNeely, 1975;
Sayer, 1983a). No detailed information is available for any of these species, but all
appear to be uncommon or rare.
Wetland Research
The lower Mekong basin from northern Laos to the delta in Vietnam has been
well-studied through the UN-sponsored water and related resources development
programme, the Mekong Project, launched in the late 1950s. A Committee for
Coordination of Investigations of the Lower Mekong Basin (Mekong Committee) was
established in 1957 by the four governments of the riparian countries, Kampuchea,
Laos, Thailand and Vietnam, under the auspices of the Economic and Social
Commission for Asia and the Pacific (ESCAP) of the United Nations. The goal of this
Committee has been the comprehensive development of the water and related
resources of the basin for hydro-electric power, irrigation, fisheries, flood control,
drainage, navigation improvement, watershed management and water supply. The
Committee's Secretariat, based in Bangkok, Thailand, has collected basic data relating
to hydrology, climatology, hydrography, topography, pedology, geology,
transportation and demography throughout the lower basin. In order to provide a
broad framework for the coordinated development of the lower Mekong basin to the
year 2000, the Secretariat completed an Indicative Basin Plan in 1970, on the basis of
data collected from field research and pre-investment investigations over a period of
more than a decade (Mekong Committee, 1970; Pantulu, 1986a).
The Committee has conducted a number of studies in Laos, including hydrographic
surveys along the Mekong mainstream and tributaries, socio-economic investigations,
geological and mineral surveys, and studies of the fisheries and agricultural potential
(Mekong Committee, 1976 & 1978). The Committee has also conducted a general
survey of the wildlife of the Mekong basin, which includes recommendations for the
establishment of a network of protected areas (McNeely, 1975). Most of the
Committee's work has, however, consisted of investigations on potential water
control, hydro-electric and irrigation schemes.
No research has been carried out on the water birds of Laos, and indeed very little
information has ever been available. Some work has been conducted on the larger
mammals, but very little seems to be known about the reptiles and amphibians.
Wetland Area Legislation

There is at present no conservation legislation concerning wetlands nor indeed any
general legislation applicable to conservation. Laos is thus one of the few countries in
Asia, which has neither protected area legislation nor protected areas. Provincial
forest reserves exist, but no details are available (IUCN, in prep). During colonial
times, several decrees were passed by the French administration to control hunting
methods and to protect a limited number of rare species. In 1939, the entire central
and southern portion of the country was declared a hunting reserve. These
regulations, however, have all lapsed (IUCN, in prep), and there are now virtually no
controls on either hunting or collecting for the animal trade (R.E. Salter, pers. comm.)
Wetland Area Administration
Until very recently, there has been no authority responsible for nature conservation or
the establishment and management of protected areas. The National Environmental
Protection Office and National Hunting and Fisheries Office were established in 1983
with the intention of undertaking some nature conservation work. More recently, a
Directorate of Wildlife and Fisheries Conservation, under the Ministry of Agriculture,
Forestry, Irrigation and Co-operatives, has replaced the National Hunting and
Fisheries Office. The National Environmental Protection Office has been acting as the
counterpart agency to the FAO/UNDP "Forestry Development and Watershed
Management in the North Project". One of the objectives of this project is to
implement demonstration and training programmes in improved land use and
watershed management. Activities of the SIDA/IUCN Forest Resources Conservation
Project include review of background material and design of a protected area system,
development of two pilot management programmes (including one at the small Houei
Nhang Forest Reserve on the plains north of Vientiane), field surveys of potential
protected areas, training of protection level staff, development of public education
materials, and development of a national conservation policy (as a lead-in to a formal
national conservation strategy) (R.E. Salter, pers. comm.)
Some years ago, the government identified 13 areas as proposed national parks, and
Sayer (1983a) and MacKinnon and MacKinnon (1986) list these and a further six
sites as proposed protected areas. The latest proposal concerning protected areas, put
forward by the Forest Department in early 1988, proposes that 2,500,000 ha of the
country be classed as conservation forests (national parks, wildlife sanctuaries and
other protected areas), 9,500,000 ha as protection forests (for watershed management)
and 5,000,000 ha as production forests (R.E. Salter, pers. comm.). However, the only
action taken to date centres on a proposal to establish a small nature reserve and
botanic and zoological garden at the Houei Nhang Forest Reserve.
Organizations involved with Wetlands
Governmental Organizations
- Ministry of Agriculture, Forestry, Irrigation and Co-operatives
Directorate of Wildlife and Fisheries Conservation, Forest Department National
Environmental Protection Office
- National Mekong Committee

WETLANDS
Site descriptions based on information received from Mr B. Phanthavong of the
Directorate of Wildlife and Fisheries Conservation, and the literature.
Wetland name: Mekong River
Country: Laos
Coordinates: 2l°34'N, l0l°09'E to l3°5l'N, l05°59'E;
Location: the Mekong River from the border with China and Burma in the extreme
northwest of the country to the border with Kampuchea in the extreme south.
Area: c.1,700 km of mainstream river.
Altitude: c.250m in the north down to c.65m in the south.
Biogeographical Province: 4.10.4.
Wetland type: 11, 12, 13, 18 & 19.
Description of site: The Mekong River is one of the great rivers of Asia, ranking
twelfth in the list of longest rivers of the world. It rises at about 5,000m in the
Tanghla Shan Mountains on the northeast rim of the great Tibetan Plateau, and flows
for 4,200 km through or along the borders of six countries: China, Burma, Laos,
Thailand, Kampuchea and Vietnam. In terms of mean annual discharge, the Mekong
ranks sixth in the world. The total drainage basin of 783,000 sq.km includes 160,000
sq.km in China, 12,000 sq.km in Burma, and 611,000 sq.km in Laos, Kampuchea,
Thailand and Vietnam (the lower Mekong basin).
Almost 88% of Laos (207,400 sq.km) is drained by the Mekong River and its
tributaries. The river itself flows for about 1,700 km along the Lao border or through
Lao territory from the Chinese and Burmese borders in the north to the Kampuchean
border in the south. For most of its course north of Vientiane, the river flows through
a rather narrow valley in hilly and mountainous country. In the region of Vientiane,
two large tributaries, the Nam Ngum and Nam Lik, form a broad alluvial plain along
the north bank of the Mekong at the edge of the Korat Plateau. For the next 560 km,
the river flows placidly through a wide valley. Natural levees begin in this section,
and several major tributaries, notably the Nam Theun, Se Bang Fai and Se Bang
Hieng, enter from the east. These rivers rise in the Annamite Range on the
Vietnamese border, and all form broad alluvial valleys in the Korat Plateau. South of
its confluence with the Se Bang Hieng, the Mekong enters the Khemarat Rapids
where, in the monsoon season, it reaches speeds of 5m per second and can rise more
than 20m. The river continues on through a rocky gorge for a further 160 km before
emerging onto the plains above Pakse, at about 100m above sea level. It then wanders
south across the lowlands of southern Laos to Khone Falls, where it plunges onto the
lower Mekong plain at the Kampuchean border. At the top of the falls, the river is
spread broadly over a rocky streambed some 16 km wide.
The northern section of the Mekong is relatively clear and fast-flowing, with many
rock outcrops and rapids. Sandy-gravel islands and near-bank shoals are prominent
where the riverbanks are low. The water tends to be neutral, with a pH of 6.9 ranging
to 8.2. Dissolved oxygen concentrations frequently exceed saturation, and the nutrient
level is low. From the region of Vientiane to the Kampuchean border, the river is

turbid, particularly during the rainy season when bank erosion is at its most severe.
Suspended lateritic soil gives the water an apparent rusty-tan colour. River
temperatures fluctuate between 21.1°C and 27.8°C, and the pH varies from 6.2 to 6.5.
The mainstream habitats range from sandy-gravel bars to deep pools up to 100m deep
and several kilometers long, interspersed with rocky rapids (Pantulu,
1986a).Snowmelt produces a rather uniform river flow in the upper Mekong, while
the lower Mekong exhibits pronounced seasonal variations in flow, reflecting rainfall
patterns. The river starts to rise with the onset of the monsoon in May or June, and
attains its maximum level in August or September. It then falls rapidly until
December and slowly thereafter to reach its lowest level in April. Inundation zones
occur where the Mekong overtops its banks at the height of the rainy season, but these
are localized and nowhere very extensive.
Climatic conditions: Tropical monsoonal climate dominated by the wet southwest
monsoon and dry northeast monsoon. The average annual rainfall ranges from about
1,400 mm near Khemarat in the south to 3,000 mm near Pak Sane, east of Vientiane.
In most regions, about 80% of the rainfall occurs during the southwest monsoon in
May-October. Both diurnal and annual temperature ranges are relatively high. Cold
air from Siberia and China occasionally penetrates the basin, lowering air
temperatures to near zero in the north.
Principal vegetation: No information is available on the aquatic vegetation.
Throughout most of the regions bordering the Mekong, the lower areas are covered
with dry evergreen forests, while the valley floors are invariably cultivated, mainly
for rice. Above 1,000m elevation, the climax vegetation is usually hill evergreen
forest. However, much of this has been greatly disturbed by destructive shifting
agriculture, and now supports unproductive Imperata grasslands and broad-leaved
Eupatrium.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: McNeely (1975) suggested that at least one
reserve should be established to protect a typical example of the Mekong flood plains.
Such a reserve would have to be located as far away from any dams as possible. He
tentatively suggested a stretch of about 50 km of river on the Thai border between
Ban Pak Se Novan and Ban Keng Yapeut, at about l5°50N, 105°25'E. McNeely also
recommended the establishment of a protected area in a remote region on the upper
Mekong River in Houa Khong Province, on the Burmese border at about 21°10'N,
100°45'E. He suggested that this protected area might best be considered as a
"Remote Reserve", where humans should be allowed to continue their traditional
activities. Hunting would be restricted to the local people, and only minimal
protection would be required. Sayer (l983a) has recommended that the area around
Pak Ou, at the confluence of the Mekong and Nam Ou in Luang Prabang Province
(20°03'N, 102°13'E), be protected as a cultural park or national monument. The area
has impressive limestone cliffs and caves containing many Buddha images of
religious and historical significance, and the excursion by boat to Pak Ou is popular
with visitors to Luang Prabang. The region has little value for nature conservation, as
most of the natural vegetation has been destroyed by shifting cultivators and little
wildlife remains. However, it is likely that valuable conservation sites exist further

upstream on both rivers. Sayer (1983a) therefore recommends that the upper course
of the Nam Ou, Mekong and their tributaries be surveyed in order to identify sites for
development as national parks and/or wildlife reserves.
McNeely (1975) has pointed out that some of the forested islands, which will be left
in the proposed Pa Mong Reservoir, will be quite large. The largest one, at 4,164 ha,
is forest-covered with steep topography and would make an ideal game reserve.
Land use: Fishing and agriculture, mainly the cultivation of rice. The human
population in the northern highlands is sparse (5-14 persons per sq.km); most of the
inhabitants are of hill-tribe stock. Population densities are considerably higher along
the edge of the Korat Plateau and in the south, ranging from 80-150 per sq.km. Here
the major crops include rice, kenaf, maize and cassava.
Possible changes in land use: The Mekong Committee has considered some 230
possible development projects on the lower Mekong River and its tributaries. Three
large projects have been implemented in Laos, and a further 64 projects are currently
considered as feasible. Feasibility or pre-feasibility studies have been carried out for
two of these, and desk studies have been made for the remainder.
Of the six mainstream projects proposed by the Mekong Committee in Laos, much
the largest is the Pa Mong Multipurpose Project. This involves the construction of a
dam 115m in height across the Mekong at Pa Mong, about 20 km upstream from
Vientiane. Excess flow in the Mekong would be stored to reduce natural flooding,
generate energy and provide water, particularly during the dry season, for the
development of irrigated agriculture on both banks of the river. Initial surveys were
carried out between 1956 and 1963; a feasibility study was completed in 1971 and
numerous follow-up studies have been conducted since then. The dam would flood
360 km of the Mekong River and create a reservoir of 372,200 ha, partly in Laos and
partly in Thailand; it would have an initial installed power capacity of 4,800 MW, and
permit the irrigation of one million hectares of dry season crops. The dam would
eliminate bank overflow of the Mekong from the dam site to the Vientiane/Nong
Khai area, and significantly reduce overflow as far south as Pakse. This would enable
large areas of floodplain to be reclaimed for agriculture, including about 100,000 ha
between the dam site and Pakse. Supplemental flow at low water during the dry
season would increase the mean depth of the river by more than threefold over a 460
km stretch from Vientiane to Savannakhet, and double the depth over the 225 km
stretch from Savannakhet to Pakse. The creation of the reservoir would entail the
relocation of some 100,000 people on the Lao side of the river and 300,000 on the
Thai side. The possible impact of this and other projects on the basin's fisheries has
been discussed in a report entitled Fisheries and Integrated Mekong River Basin
Development (Mekong Committee, l976a).
Disturbances and threats: Major developments on the Mekong which are likely to
conflict with fisheries interests include various proposed irrigation projects,
hydro-electric power projects, other industrial development and flood control
projects. Dam construction and operation will change the hydrology of the river
downstream, reducing seasonal flow peaks and minimizing access to floodplains for
feeding and spawning. Changes in water quality and the timing of peak flows are
likely to have adverse effects on fish migrations and spawning, and dams will create
obvious problems for long distance longitudinal migrants. Impoundment will reduce

sediment flow, particularly in the main channels, and thereby affect the nutrient
regime downstream (Pantulu, 1986b). The Pa Mong Dam is likely to have a serious
adverse effect on the fisheries in the river below the dam and in the inundation zone
due to flood regulation, but it is argued that fisheries production in the new reservoir
will far outweigh the loss in production downstream (Mekong Committee, 1978).
Upland mainstream fishes will probably suffer most from the construction of dams
since they have small ranges, various degrees of isolation, and are without the
security of a large continuous mainstream population (Mekong Committee, 1976).
Migratory species of fishes which could be seriously affected by the mainstream
dams include Pangasianodon gigas, Pangasius sanitwongsei, P. sutchi, P. larnaudi,
Probarbus jullieni and Cirrhinus microlepis (Mekong Committee, 1983).
In the upper reaches of the river and its tributaries, water quality does not present a
problem at present, except in the vicinity of urban centres. The water quality in the
lower Mekong has been affected by domestic wastes and agricultural runoff carrying
pesticides and fertilizers, and such problems are expected to increase. Industrial
activities, such as pulp and paper mills, textile mills and chemical factories, are
increasing within the basin, and these, together with increased waste from shipping,
are likely to create a serious pollution problem in the future (Pantulu, 1986a).
Economic and social values: The lower Mekong River supports one of the world's
largest inland fisheries. The total Mekong fishery in Laos was estimated at about
16,500 metric tons in 1973, and was thought to employ some 75,000 persons
(Mekong Committee, 1976).
Fauna: The fish fauna of the the fast-flowing, upper reaches of the river includes
loaches, sucker catfish, Homalopteridae and Garrinae. In the slower middle and lower
reaches, the fishes are dominated by species of carp (Cyprinidae; 54%), catfish
(Siluridae, Clariidae, Schilbeidae, Bagridae, Sisoridae and Akysidae; 19%) and
murrels (Chanidae and Ophicephalidae; 8%). The remaining 19% consist of
featherbacks (Notopteridae), herring (Clupeidae), climbing perch and gouramis
(Anabantidae) and other miscellaneous groups (Pantulu, 1986b).
One of the most remarkable of the Mekong's endemic fishes is the Giant Catfish
Pangasianodon gigas. This species, which can attain a length of over three metres
and a weight of 250-300 kg, is a main channel migrant, reportedly migrating over a
distance of several thousand kilometers from the region of Phnom Penh in
Kampuchea to spawning grounds in the province of Yunnan in China. It was once
quite common in the lower stretches of the Mekong, with several thousand being
caught each year below Khone Falls. However, over-exploitation of existing stocks
and environmental changes consequent on development activities in the region have
contributed to a serious decline in the population, and the species is now almost
extinct below Pak Sane (Pantulu, l986b).
Only one species of dolphin has been recorded in the Mekong River upstream of
Khone Falls: the Irrawaddy Dolphin Orcaella brevirostris. It appears to be rare in
Laos, and no recent information is available on its status and distribution. Other
wetland mammals known to occur include the Smooth-coated Otter Lutra
perspicillata (rare) and Fishing Cat Felis viverrina. Although the river is thought to
be rich in water birds, no studies have been carried out in recent years and no details
are available.

The endangered Siamese Crocodile Crocodylus siamensis is reported to occur in
Laos, and may still occur along the Mekong.
Special floral values: No information.
Research and facilities: The Mekong Committee has carried out a number of
investigations on the Mekong River and its fisheries since 1957. Fisheries research
has been directed principally at assessment of the effects of water resource
management projects on fisheries production. The Pa Mong Multipurpose Project has
been studied extensively over a period of twenty years at a cost of over US dollar 20
million.
References: IUCN (in prep); Karpowicz (1985); McNeely (1975); Mekong
Committee (1970, 1976, 1978, 1981, 1983 & 1984a); Pantulu (1975, l986a & l986b);
Sayer (l983a & l983b).
Criteria for inclusion: 123.
Source: See references.
Wetland name: Bung Nong Ngom
Country: Laos
Coordinates: 14°38'N, 106°13'E;
Location: in Pha Pho Sub-District, about 68 km southeast of Pakse, some 35 km east
of the Mekong River and 30 km west of the Tonle Kong, Champasak Province.
Area: 1,000 ha at maximum flooding.
Altitude: 200m.
Biogeographical Province: 4.10.4.
Wetland type: 15 & 21.
Description of site: An area of freshwater marshes (600 ha) and surrounding
seasonally flooded forest. The marshes have an average depth of about 2m, and retain
water throughout the year; the pH is 7.00. During the rainy season (May to October),
up to 400 ha of the surrounding forest are flooded.
Climatic conditions: The site lies in the tropical wet and dry zone of the Lower
Mekong Basin. The average annual rainfall is 2,000 mm, almost 94% of which occurs
during the southwest monsoon, from May to October. The mean annual temperature
is 26.4°C (maximum 39.7°C, minimum 7.0°C).
Principal vegetation: The aquatic vegetation is dominated by Cissus repens
(submerged), Monochoria hastaefolia, Echinochloa stagnina (floating), and Cyperus
spp (emergent). The marshes are surrounded by tropical moist deciduous forest.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: The Central Government has suggested that the
State Government should work closely with the State forest authorities to protect the
wetland and conserve its wildlife resources. The area is a likely candidate for field
surveys under the Forest Resources Conservation Project, and if found suitable will
be proposed as a protected area. The site lies close to the northeastern edge of the Xe
Pian proposed wildlife sanctuary (124,000 ha). This area has been proposed by the
Directorate of Wildlife and Fisheries Conservation as a reserve for Kouprey Bos
sauveli.

Land use: Local villagers use the wetland for fishing and hunting. The State
Government is exploiting the timber resources in the forests to the north.
Disturbances and threats: The area has been subjected to heavy hunting pressure in
the past, and hunting, trapping and collection of birds' eggs continue to pose a threat
to wildlife populations.
Economic and social values: The wetland supports a productive fishery and has
considerable potential for research, conservation education, recreation and tourism. It
is one of the few natural wetlands of its type in Laos, and as such is a vital genetic
resource.
Fauna: The wetland supports a rich fish fauna including representatives of the
following families: Clariidae, Cyprinidae, Channidae, Siluridae, Pangasiidae,
Akusidae, Sisoridae, Cobitidae, Belontidae, Anabantidae, Osphronemidae, Nandidae
and Eleotridae.
The area is known to be important for a wide variety of resident and migratory
waterfowl, notably Phalacrocorax spp, Anhinga melanogaster, several herons and
egrets (Ardeidae), storks (Ciconiidae), ibises (Threskiornithidae) and ducks
(Anatidae), but no details are available. Cranes (Grus sp) are reported to occur on
migration.
Mammals known to occur in the area include Asian Elephant Elephas maximus, Tiger
Panthera tigris, Clouded Leopard Neofelis nebulosa and deer (Cervus sp). A small
number of Kouprey Bos sauveli still survive in the Xe Pian area to the southwest, and
a few individuals occasionally visit the wetland.
The endangered Siamese Crocodile Crocodylus siamensis is said to occur, along with
freshwater turtles.
Special floral values: No information.
Research and facilities: No research has been carried out at the wetland.
References: MacKinnon (1986).
Criteria for inclusion: 1b, 2a, 2b, 3b.
Source: B. Phanthavong.
Wetland name: Pak Sane and Pak Sa Marshes
Country: Laos
Coordinates: 18°23'N, l03°45'E;
Location: on the north bank of the Mekong, east of Pak Sane town, 125 km ENE of
Vientiane, Vientiane Province.
Area: 6,000 ha.
Altitude: 150m.
Biogeographical Province: 4.10.4.
Wetland type: 15.
Description of site: Three areas of permanent marsh in shallow depressions along the
Nam Bung, Nam Kadan and Nam Sa rivers, small tributaries of the Mekong between
Pak Sane and Sayphon Ngou. The marshes are flooded by intrusion and backwater
effects of the Mekong River through the three river mouths, and by overtopping of
the Mekong dike in extreme floods (August and September).

Climatic conditions: Tropical monsoonal climate with an average annual rainfall of
about 3,000 mm and a short dry season from December to February.
Principal vegetation: Marsh vegetation with some scrub; rice paddies in surrounding
areas.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Some rice cultivation in surrounding areas. The three basins are thinly
populated.
Possible changes in land use: The possibilities for flood control and drainage for
agricultural purposes have been investigated and found to be marginal at present
(Mekong Committee, 1980). However, reclamation of the marshes will be given
priority after construction of the Pa Mong Dam and regulation of the Mekong River.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information is available on the wetland fauna. The region is known to
have been rich in wildlife in the past, supporting a species of rhinoceros (until 1959)
and Banteng Bos javanicus.
Special floral values: No information.
Research and facilities: No recent studies have been carried out. Sayer (l983a)
identified the site as an area in urgent need of further wildlife surveys.
References: Mekong Committee (1980); Sayer (1983a).
Criteria for inclusion: 0.
Source: See references.
Wetland name: Nam Ngum Reservoir
Country: Laos
Coordinates: 18°26'-l8°47'N, 102°30'-l02°55'E;
Location: on the Nam Ngum River, 60 km north of Vientiane, Muong Keo Udom
and Muong Hom, Vientiane Province.
Area: 45,000 ha at maximum water level; 23,000 ha at minimum water level.
Altitude: l96-212m.
Blogeographical Province: 4.10.4.
Wetland type: 17.
Description of site: Nam Ngum Reservoir is the largest water impoundment in Laos;
it was created in 1971 by the construction of a dam 75m in height across the Nam
Ngum River, about three km upstream from its confluence with the Nam Lik. The
reservoir was conceived primarily for the production of hydro-electric power and
flood control. It is fed by five rivers, the Nam Ngum, Nam Sane, Nam Ke, Nam Pat
and Nam Xi, and many smaller streams rising in the surrounding hills. It overflows
into the Nam Ngum River which joins the Mekong River about 60 km to the
southeast. The impoundment created numerous small islands in five major island
groups varying in size from about 75 ha to 500 ha. The timber was not removed from
the basin before the closure of the dam and so the entire water surface is dotted with
emergent dead trees. These are expected to persist for more than 100 years. Most of

the shoreline is steep. The average depth at high water level is 19m, the level reaching
its maximum in September or October and minimum in April to July. The average
drawdown is about l0m and the maximum 16m. Some 4,000 ha of lakebed are
exposed for six months of the year, and 11,000 ha during the three driest months.
Surface water temperatures range from about 24°C to 30°C or more; a low of 19°C
has been recorded at a depth of 47m dear the dam. The water is soft and generally has
low turbidity, with an average Secchi disc reading of 4.7m. The pH exceeds 7.0 in the
surface waters, and decreases to 6.5 with depth. A pH of 9.0 has been recorded in
sheltered areas with an abundant growth of aquatic vegetation.
Climatic conditions: Tropical monsoonal climate, dominated by the wet southwest
monsoon from mid-May to early October and the cool, dry northeast monsoon from
early November to mid-March. The annual rainfall is 2,000-2,600 mm, over 83% of
which falls during the five months from May to September. The mean daily
temperature for the whole year is about 25°C; the maximum at the hottest time of the
year in March and April averages 33°C and the minimum in the cool season about
17°C.
Principal vegetation: The great seasonal fluctuations in water level prevent
extensive growth of aquatic macrophytes, although there are occasional dense
growths of floating vegetation such as Azolla, Pistia, Eichhornia and Salvinia. The
submerged aquatic plant Hydrilla verticillata grows abundantly in shallow waters
three to five metres from the shore and to a depth of four metres. Grasses appear on
the exposed shoreline at low water levels. Significant changes have occurred in the
phytoplankton since completion of the dam; by 1981, the phytoplankton was
dominated by Desmidiacaea, Dinophyta and Chrysophyta (Mekong Committee,
l984c). Some islands support good tropical lowland forest dominated by bamboos and
species of Dipterocarpus, Anisoptern, Lagerstroemia, Irvingia, Dialium and Walsura.
Surrounding areas were once similarly covered in forest but much of this has now
been degraded by logging, wood-cutting and charcoal production, or cleared for
agricultural purposes.
Land tenure: No information.
Conservation measures taken: No legal protection. Logging on the islands is
subject to concession.
Conservation measures proposed: None
Land use: Generation of electricity, flood control, water supply for irrigation and
fishing. Since the completion of the reservoir in 1971, a number of people have
immigrated into the area to look for new occupational opportunities. In 1981, the
reservoir area had a population of 9,560 people in 31 villages (Mekong Committee,
1982c). Eight of these are primarily fishing villages and have formed their own
fishing cooperatives, while the others are both fishing and farming communities. In
1980/81, there were some 2,350 fishermen using the reservoir (Mekong Committee,
l982c). Human settlements have been established on a few of the larger islands
located in the central part of the reservoir, while others are used for temporary
housing for fishermen and for charcoal production. Because the shorelines are steep
and the soils are poor, drawdown agriculture is not extensive. The major crops grown
in surrounding areas are rice, corn, vegetables and fruit.

Possible changes in land use: There are plans to increase the height of the dam in
Phase 3 of the Nam Ngum Project.
Disturbances and threats: Eutrophication from decomposition of the flooded
vegetation caused serious problems for fisheries until about 1980. A considerable
amount of unauthorized logging occurs around the lake shore. The forested islands
will be flooded in Phase 3 of the Nam Ngum Project, as also will a part of the Phou
Khao Khouay Reserved Forest in the catchment area. The catchment area is affected
by serious erosion problems, due to deforestation and land reclamation by
inappropriate agricultural practices. The estimated rate of soil erosion in this area is
16 tons/ha/year. The eroded soil is transported by rivers and surface runoff to the
reservoir, causing a serious siltation problem and endangering the viability of the
reservoir, not only for hydropower generation but also for fisheries production.
Economic and social values: The hydro-electric power station has an installed
capacity of 110 MW. Power from the dam supplies the city of Vientiane and the
surrounding countryside. Surplus energy is exported to Thailand and is the country's
largest foreign exchange earner. The total fish catch was estimated at 1,583 metric
tonnes in 1980 (Mekong Committee, 1982c) and 1,470 metric tonnes in 1982, the
latter representing a production of 37 kg/ha/year (Mekong Committee, 1984c). In
1986, the yield was estimated at 1,800 metric tons, worth approximately US dollar
1.4 million. However, the lake has only limited possibilities for recreational use
(Sayer, 1983a).
Fauna: At least sixty-six species of fishes have been recorded in the commercial
catches (Mekong Committee, 1984c). The most important are Channa micropeltes,
Harnpala macrolepidota, Mystus nemurus, Notopterus notopterus, Pristolepis
fasciatus, Oxphronemus gorami, Puntioplites proctozysron, Osteochilus
melanopleura, 0. hasselti, Morulius chrysophekadion and Puntius schwanenfeldii.
Several exotic species have been introduced.
Waterfowl are said to visit the area, but no details are available. Some large mammals
were present on the islands after dam closure, but most have since been killed by
hunters, and the area now seems to have little value for wildlife (Sayer, 1983a).
Special floral values: No information.
Research and facilities: A considerable amount of fisheries research has been
carried out at the reservoir. A fishery development and management project was
undertaken between 1978 and 1983 with financial assistance from the Government of
the Netherlands.
References: McNeely (1975); Mekong Committee (1970, 1976, 1981, l982c, l984a &
1984c); Pantulu (1986b); Sayer (l983a).
Criteria for inclusion: le.
Source: See references.
REFERENCES
Davis, S.D., Droop, S.J.M., Gregerson, P., Henson, L., Leon, C.J., Lamlein
Villa-Lobos, J., Synge, H. & Zantovska, J. (1986). Plants in danger: what do we
know? Cambridge: IUCN.

Devitt, J.G. & Sayer, J. (1987). Lao People's Democratic Republic: Forest Resource
Conservation. Gland: IUCN.
Gressitt, J.L. (1970). Biogeography of Laos. Pacific Insects Monograph 24: 573-626.
IUCN (in prep). Directory of Indomalayan Protected Areas: Laos. IUCN
Conservation Monitoring Centre, Cambridge.
Karpowicz, Z. (1985). Wetlands in East Asia - A Preliminary Review and Inventory.
ICBP Study Report No. 6. Cambridge, ICBP.
MacKinnon, J. (1986). Report of WWF Project 3696: Kouprey Status Survey. WWF,
Gland.
MacKinnon, J. & MacKinnon, K. (1986). Review of the Protected Areas System in
the Indo-Malayan Realm. Cambridge: IUCN.
McNeely, J. (1975). Draft Report on Wildlife and National Parks in the Lower
Mekong Basin. Bangkok: Committee for Coordination of Investigations of the Lower
Mekong Basin.
Mekong Committee. (1970). Report on Indicative Basin Plan - a proposed framework
for the development of the Lower Mekong Basin. E/CN, 11 /WRD/MKG/L340.
Bangkok: Committee for Coordination of Investigations of the Lower Mekong Basin.
Mekong Committee. (1976). Fisheries and Integrated Mekong River Basin
Development. Terminal Report of the Mekong Basinwide Fishery Studies. Univ.
Michigan, School of Natural Resources.
Mekong Committee. (1978). Agriculture in the Lower Mekong Basin. MKG/60.
Bangkok: Committee for Coordination of Investigations of the Lower Mekong Basin.
Mekong Committee. (1980). Development Possibilities of Pak Sane - Pak Sa Marsh
Land, Vientiane Province. MKG/R 275. Bangkok: Committee for Coordination of
Investigations of the Lower Mekong Basin.
Mekong Committee. (1981). Mekong Development Reviewed. Vol. I: Interim
Mekong Committee Activities 1977-1980. Bangkok: Committee for Coordination of
Investigations of the Lower Mekong Basin.
Mekong Committee. (1982a). Reconnaissance Survey of the That Luang/Salakham
Swamp, with reference to environmental and fisheries aspects. MKG/100. Bangkok:
Committee for Coordination of Investigations of the Lower Mekong Basin.

Mekong Committee. (1982b). Technical and Economic Study of the That
Luang/Salakham Swamp. Interim Report. MKG/R 389. Bangkok: Committee for
Coordination of Investigations of the Lower Mekong Basin.
Mekong Committee. (1982c). Socio-economic Survey of Nam Ngum Fisheries.
MKG/R 353. Bangkok: Committee for Coordination of Investigations of the Lower
Mekong Basin.
Mekong Committee. (1983). Fish Migration Studies in the Thai/Lao Section of the
Mekong River. MKG/R 415. Bangkok: Committee for Coordination of Investigations
of the Lower Mekong Basin.
Mekong Committee. (1984a). Annual Report 1984. Bangkok: Committee for
Coordination of Investigations of the Lower Mekong Basin.
Mekong Committee. (1984b). Flood Protection and Reclamation of Swamp and
Marshland in the Vientiane Plain, Phase II. MKG/R 501. Bangkok: Committee for
Coordination of Investigations of the Lower Mekong Basin.
Mekong Committee. (1984c). Development and Management of Fisheries in Nam
Ngum Reservoir, Lao PDR. MKG/1 12. Bangkok: Committee for Coordination of
Investigations of the Lower Mekong Basin.
Mekong Committee. (1986a). Flood Protection and Reclamation of Swamp and
Marshland in the Vientiane Plain. MKG/PR 86008. Bangkok: Committee for
Coordination of Investigations of the Lower Mekong Basin.
Mekong Committee. (1986b). Environmental Implications of That Luang - Salakham
Swamp Development. Draft report for discussion. Bangkok: Committee for
Coordination of Investigations of the Lower Mekong Basin.
Pantulu, V.R. (1986a). The Mekong River System. In: Davies, B.R. & Walker, K.F.
(eds), The Ecology of River Systems: 695-719. Dordrecht, The Netherlands: Dr W.
Junk.
Pantulu, V.R. (1986b). Fish of the Lower Mekong Basin. In: Davies, B.R. & Walker,
K.F. (eds), The Ecology of River Systems: 721-741. Dordrecht, The Netherlands: Dr
W. Junk.
Sayer, J.A. (1983a). Forest Management Project: Lao People's Democratic Republic.
Nature Conservation and National Parks. Final Report. FO:LAO/82/006. Vientiane:
FAO.
Sayer, J.A. (1983b). Nature conservation priorities in Laos. Tiger Paper 10: 10-14.

SOCIALIST REPUBLIC OF VIETNAM
INTRODUCTION
by Le Dien Duc
Area: 329,566 sq.km.
Population: 59,713,000 (1985).
The Socialist Republic of Vietnam is situated along the southeastern margin of the Indochinese
Peninsula. It stretches from latitudes 8°30' to 2V30'N and has a coastline of about 3,200 km on
the Gulf of Tonkin and East Sea (South China Sea). Three-quarters of the country is hilly or
mountainous, with the highest peaks rising to 3,134m (Fan si Pan) in northwestern Vietnam
where they form an extension of the great Himalayan range. The ten million hectares of
low-lying potential arable land are mostly situated in the large fertile plains of Nam Bo (6
million ha) and Bac Bo (1.5 million ha), which include the Mekong and Red River deltas
respectively (Vu Tu Lap, 1979).
Although almost the whole of the country lies within the tropics, the climate varies from humid
tropical conditions in the southern lowlands to temperate conditions in the northern highlands.
The mean annual temperature at sea level is about 27°C in the south, falling steadily northwards
to about 21°C in the extreme north. Most of the country receives about 2,000 mm of rainfall per
year, but the mountains of the narrow central region of the country are considerably more humid,
with an annual rainfall of up to 3,000. Three monsoons affect the climate of Vietnam. The winter
monsoon, which affects only the northern part of the country, comes from the northeast and is
rather cold and dry with occasional light drizzle. South of 16°N, the western trade winds prevail
throughout the winter months and create a more humid tropical maritime climate. The south or
southeast monsoon and the west monsoon both come off the sea during the summer months,
bringing warm, damp, tropical weather to the whole country. During hot weather, typhoons
sometimes develop over the East Sea, and sweep up the coastal areas of central and northern
Vietnam often causing considerable damage (Vu Tu Lap, 1979). The frequency of such
monsoons has increased in recent years, and may be a consequence of local climatic changes
relating to deforestation.
The human population of Vietnam constitutes the country's most valuable renewable resource as
well as the greatest threat to the environment. The total population was already almost 60 million
in 1985, representing a mean density of over 180 people per sq.km. This large population, which
continues to grow at 2.3% per annum, is placing an impossible strain on the environmental
capacity of the country. In recognition of the over-population problem, the government is
pursuing a programme of family planning. This is having good results in urban areas, but the
greatest problem is in the mountain and midland areas where the peasants still have very large
families and human growth is still possible through shifting agriculture at the expense of the
remaining forests.

The original vegetation of Vietnam was almost entirely comprised of tropical forest, two-thirds
of which was dry evergreen and semi-evergreen forest. By 1943, forest cover had declined to
around 43%, with extensive areas cleared in coastal regions and in the floodplains of the Mekong
and Red Rivers. The period from 1945 to 1975 witnessed almost uninterrupted warfare, with
severe damage to natural resources. An estimated 22,000 sq.km of forest and farmland were
destroyed, mainly in the south of the country, by intensive bombing, tactical spraying of 72
million liters of herbicides (including 44 million liters of Agent Orange), mechanical forest
clearance and napalming of flammable Melaleuca forests (Agarwal, 1984; Kemf, 1986 & 1988;
Vo Quy, 1985).
Forest cover has declined even more rapidly since hostilities ceased, principally due to clearance
for agriculture, forest fires, extraction of timber and firewood, and urban expansion (Anon, 1985;
Vo Quy, 1985). The forest cover is presently estimated at 19%, with the rate of deforestation
estimated at between 100,000 and 200,000 ha per annum (Kemf, 1988). Deforestation is
particularly severe in the middle part of the country, where some 130,000 sq.km have been
cleared leading to siltation, floods, drought and heavy losses of topsoil (IUCN, in prep).
The forests of Vietnam contain a great wealth of plant species. It is estimated that there are about
12,000 species of plants of which only 7,000 have as yet been described. These include some
2,300 species that are known to be used by man for food, medicines, animal fodder, wood or
other purposes. Undoubtedly many more will be found to be beneficial when their properties are
fully explored. The flora shows a very high level of endemism, centred in four main refugia: the
alpine zone of the Hoang Lien Son Mountains, the Ngoc Linh Mountains, the Lam Vien
Highlands and the humid forests of central Vietnam. Many of these species are confined to small
geographical ranges and occur at low individual densities, which render them highly vulnerable
as the forests are cut into smaller patches and eventually cleared completely.
The fauna of Vietnam is also very diverse. Some 273 species of mammals, 774 species of birds,
180 species of reptiles and 80 species of amphibians are known from the country, in addition to
many hundreds of species of fishes and many thousands of species of invertebrates. Like the
plants, these groups show a high degree of local distinctiveness, with many endemic species of
great conservation interest. Some of the most spectacular species include Asian Elephant, Javan
Rhinoceros, Banteng, Kouprey, Tiger, Snub-nosed Monkey, Douc Langur, Black Gibbon,
Eastern Sarus Crane, Black-necked Stork (Elephas maximus, Rhinoceros sondaicus, Bos sauveli,
B. javanicus, Panthera tigris, Pygathrix avunculus, P. nemaeus, Hylobates concolor, Grus
antigone sharpii, Ephippiorhynchus asiaticus), many other large water birds nesting in huge
colonies in the Mekong delta, Green Peafowl Pavo muticus, several rare pheasants, crocodiles,
pythons and sea turtles.
Properly managed and utilized, the wildlife of Vietnam could be a very valuable renewable
resource, but the decline of the country's wildlife is proceeding quickly. Not only is the habitat of
many species vanishing as forests are cut and waterways polluted, but also the pressure of
uncontrolled hunting has exterminated many local populations and some entire species from the
country. Although there are now lists of protected species and many protected areas, there is no
control of hunting and almost all of the population has access to firearms.

In recognition of the severe environmental problems facing the country, the Committee for the
Rational Utilization of Natural Resources and Environmental Protection was established in 1981
under the auspices of the Ministry of Higher and Vocational Education. This Committee, which
is an autonomous body of over 300 scientists from diverse disciplines, subsequently drafted a
National Conservation Strategy for Vietnam, in collaboration with IUCN (Anon, 1985). In this
document the major environmental threats are identified and it is recommended that priority be
given to: (a) reducing the population growth rate to zero; (b) increasing the rate of reafforestation
to 1,000,000 ha per annum, with a final target of covering 50% of the land mass; and (c)
establishing a National Board of Environmental Coordination at ministerial level, with wide
cross-sectoral powers to formulate and enforce new environmental legislation and regulations. A
National Board for the Conservation of Nature was established in 1986, thus endorsing the
strategy at the highest level. In 1986, Vietnam signed international agreements with IUCN and
her neighbours Kampuchea and Laos to cooperate in wildlife conservation. As an initial step in
such cooperation, two projects were identified: (a) the protection of endangered wetland birds in
the Mekong Delta shared between Vietnam and Kampuchea, e.g. Sarus Crane Grus antigone,
Giant This Thaumatibis gigantea and White-shouldered This Pseudibis davisoni; and (b) the
protection of Kouprey Bos sauveli (MacKinnon, 1986).
The legacy of war continues to hamper development and conservation efforts with unexploded
munitions and discarded military equipment found throughout the country. Large areas of
secondary grass Imperata cylindrica have replaced forests, and some 20 to 25 million bomb
craters hamper agriculture and irrigation (Anon, 1985). Persistent dioxin impurities in Agent
Orange herbicide have contaminated the soil and entered food chains (Agarwal, 1984; Kemf,
1986). Furthermore, this contamination appears to have blunted reafforestation efforts with some
areas remaining barren. Between 100,000 to 200,000 ha of forest are replanted annually, but due
to fires, pests and illegal felling, only about one-third survives (Anon, 1985; Kemf, 1986).
Summary of Wetland Situation
Vietnam possesses a great diversity of wetland habitats including large estuarine and delta
systems with extensive mangrove swamps and tidal mudflats, vast areas of seasonally inundated
plains with rice paddies and Melaleuca forest, numerous small offshore islands, large coastal
brackish and saline lagoons, large areas of saltpans and aquaculture ponds, many freshwater
lakes and water storage reservoirs, and numerous rivers and streams. Much the largest wetland
area is the Mekong Delta in the south, with its elaborate network of river channels and vast areas
of rice paddies, mangrove forests, Melaleuca forests, tidal mudflats, shrimp ponds and fish
ponds. In the middle part of the country, most of the significant wetlands are coastal lagoons and
water storage reservoirs, whilst in the north, there are numerous lakes and reservoirs in the basin
of the Red River and extensive mudflats and mangrove swamps in its delta.
The wetlands of Vietnam play a very important role in the national economic, and throughout the
country the level of exploitation of wetlands is very high. A great proportion of the country's
rice, fish, shrimp and other food production is derived from the wetland regions, particularly the
Red River Delta in the north and the Mekong Delta in the south. In the early 1950s, the Mekong
Delta accounted for 70% of the rice, 70% of of the duck meat and eggs, 60% of the chicken meat

and eggs, 50% of the pork and 37% of the fish produced in the south, along with significant
proportions of the bananas, pineapples, coconuts, vegetables, jute and sugar cane.
Because of the great demand for food production, large areas of wetland have been drained for
agricultural purposes. An estimated 124,000 ha (some 40-50%) of the mangrove forests in the
Mekong Delta were destroyed by herbicides during the war, and since then, mangrove and
Melaleuca forests have been cut down for charcoal, firewood and timber for construction
purposes, and cleared to make way for shrimp and fish ponds. Furthermore, the use of Agent
Orange during the war has had a lasting effect on the vegetation, limiting the success of the
reafforestation programmes.
Despite the high human population density and intensive exploitation, the wetlands continue to
support a great diversity of wildlife. The coastal wetlands, in particular, are of considerable
importance for migratory waterfowl, providing rich staging and wintering areas for about 100
species. Many thousands of ducks and geese continue to winter in the wetlands of the Red River
Delta, although numbers are reported to have decreased considerably during the last decade. The
delta is also a very important staging and wintering area for herons and egrets, shorebirds, gulls
and terns, and is particularly noteworthy for its large wintering populations of the rare
Black-faced Spoonbill Platalea minor and Saunders' Gull Larus saundersi. The mangrove
forests and Melaleuca forests of the Mekong Delta still support large numbers of herons, egrets,
storks and ibises, and seven large breeding colonies have been located in recent years. The
eastern race of the Sarus Crane Grus antigone sharpii, once thought to be on the verge of
extinction, was recently discovered wintering in large numbers at Dong Thap Muoi in the
northern delta, while several other rare species, such as Black-necked Stork Ephippiorhynchus
asiaticus, Lesser Adjutant Leptoptilos javanicus and Greater Adjutant L. dubius were found to be
resident in this area. However, two rare species, which formerly occurred in the delta, namely the
White-shouldered This Pseudibis davisoni and Giant This Thaumatibis gigantea, have not been
observed during recent surveys and may now be extinct in Vietnam.
The State Programme on the Rational Utilization of Natural Resources and Environmental
Protection (52-02) has played a leading role in wetland conservation nationwide. However, many
local governments and individuals have taken a keen interest in wetlands and their wildlife, and
have made a significant contribution to wetland conservation.
In April 1987, the Government of Vietnam produced a policy for the rational utilization of
wetland areas throughout the country. The first step was the declaration by the Government of
eight protected areas in wetland regions. These included Ba Be Lake (450 ha) and Nui Coc
Reservoir (2,580 ha) in the north, and six wetlands in the Mekong Delta: the Tram Chim Crane
Reserve at Dong Thap Muoi (9,000 ha), the breeding colonies of large water birds at Bac Lieu
(40 ha), Cai Nuoc (20 ha) and Dam Doi (119 ha), the Nam Can Mangrove Reserve (7,547 ha)
and the Vo Doi Melaleuca Protected Forest (3,945 ha).
Management plans for the most important reserves are currently being prepared by several
research institutes in the north and south. In October 1987, a short training course on the
management of protected areas was held in Cat Ba National Park for the directors of national
parks and reserves and other key personnel. In addition, the Working Group on Wetlands and

Water birds within the Natural Resources and Environment Programme has conducted short
training programmes at the waterbird colonies in Minh Hai Province and in the Crane Reserve in
Dong Thap Province. An education centre will be constructed at the Crane Reserve in 1989.
In September 1987, the Government of Vietnam became a Contracting Party to the Ramsar
Convention, and designated a part of the Red River Delta for inclusion in the Ramsar List of
Wetlands of International Importance. This action demonstrates the intention of the Vietnamese
Government to pursue a sound policy of wetland conservation to ensure that high levels of
utilization can be sustained.
Wetland Research
Because of the great agricultural and fisheries potential of wetlands in Vietnam, many domestic
and overseas research institutions have conducted scientific research on the wetlands, and have
initiated projects for their exploitation and utilization. However, no proper scientific base has
ever been established for these activities, owing to the lack of satisfactory basic inventories.
Those inventories, which have been carried out, were not sufficiently comprehensive and did not
take into account all natural and socio-economic values.
The Mekong Delta has been well-studied through the UN-sponsored water and related resources
development programme, the Mekong Project, launched in the late 1950s. A Committee for
Coordination of Investigations of the Lower Mekong Basin (Mekong Committee) was
established in 1957 by the four governments of the riparian countries, Kampuchea, Laos,
Thailand and Vietnam, under the auspices of the Economic and Social Commission for Asia and
the Pacific (ESCAP) of the United Nations. The goal of this Committee has been the
comprehensive development of the water and related resources of the basin for hydro-electric
power, irrigation, fisheries, flood control, drainage, navigation improvement, watershed
management and water supply (Mekong Committee, 1970; Pantulu, 1986a). The Committee has
sponsored a number of studies in Vietnam, including hydrographic surveys along the lower
Mekong and its distributaries, socio-economic investigations, geological and mineral surveys,
and studies of agricultural potential (Mekong Committee, 1978). Preliminary surveys of the
fisheries were completed in the 1960s (Mekong Committee, 1976). The Committee also
conducted a general survey of the wildlife of the Mekong Basin, which included
recommendations for the establishment of a network of protected areas (McNeely, 1975).
One of the most useful research programmes in recent years has been a study of agricultural
development proposals based on water regulation in the Mekong Delta, carried out by Dutch
consultants in 1970-1974 (Mekong Committee, 1977). From 1983 to 1985, State Programmes
02-01 and 60-02 dealt with zoning and planning in the Mekong Delta with a view to the wise
exploitation of wetland resources in the delta. These programmes included studies of natural
factors such as climate, hydrology and geomorphology, as well as socio-economic surveys. The
characteristics of the wetlands, their formation and distribution were also investigated, and many
suggestions were made for further research.
Since 1982, the State Programme on Rational Utilization of Natural Resources and
Environmental Protection has involved a considerable amount of research on the ecology, flora

and fauna of mangrove and Melaleuca forests in the Mekong Delta, and has included surveys of
the waterbird colonies in these forests. The Eastern Sarus Crane and several other rare bird
species were rediscovered during these surveys. Similar studies are now being carried out in the
Red River Estuary, where the fauna and flora have still to be adequately documented.
Wetland Area Legislation
Until very recently, there has been no legislation specific to wetlands or protected areas.
Legislation covering forest protection and exploitation, conservation of water resources and
hunting has been used on an ad hoc basis to establish reserves (IUCN, in prep). However in
1985, after five years of preparation, the Government of Vietnam declared that it would establish
a comprehensive system of protected areas throughout the country including five national parks
and 82 other reserves. The national parks are Cat Ba Archipelago (26,300 ha), Con Dao
Archipelago (6,000 ha), Ba Vi near Hanoi (2,430 ha), Cuc Phuong near Hanoi (25,000 ha) and
Bach Ma Hai Van in the centre of Vietnam. The total area of this proposed system is about one
million ha or 3% of the total land surface.
Wetland Area Administration
The main administrative body is the Department of Basic Inventory in the State Committee for
Science and Technology. This department is responsible for submitting plans for the
establishment of protected areas to the Government, requesting the ultimate decisions from the
Government, and implementing effective coordination between different research institutes. The
Ministry of Forestry is responsible for the development and management of protected areas. The
Ministry submits its outline master plans for protected areas both to the Government and to the
Department of Basic Inventory for their approval. The Department of Forest Management and
Protection in the Ministry of Forestry is responsible for the management of protected forests,
while the nature reserves, including the protected waterbird colonies, are managed by forestry
officers of the local People's Committees.
The Ministry of Water Resources and Ministry of Agriculture are also involved in the
establishment of protected wetland areas. The Division of Agricultural Water Supply in the
Ministry of Water Resources plays an important role in the decision making process, while the
Ministry of Agriculture resolves any problems arising from a conflict between agricultural
development and wetland conservation. The State Programme on Rational Utilization of Natural
Resources and Environmental Protection plays an important role in the development and
management of the protected area system by carrying out research and acting as a scientific
advisory body.
Organizations involved with Wetlands
a)

Governmental Organizations

State Committee for Science and Technology
Department of Basic Inventory.
- Ministry of Forestry

Department of Forest Management and Protection.
Ministry of Water Resources
Division of Agricultural Water Supply.
Ministry of Agriculture
Ministry of Fisheries
Ministry of Higher and Vocational Education
State Programme on Rational Utilization of Natural Resources and Environmental Protection
(52-02).
The Programme includes the Wetland and Waterbird Working Group. - National Mekong
Committee
b)

Universities

University of Hanoi
The Department of Biology conducts studies on rice paddies and riverine systems.
- University of Science and Letters (Ho Chi Minh City) -University of Arts and Letters (Ho Chi
Minh City)

WETLANDS
Site descriptions compiled by Le Dien Duc of the Wetland and Water bird Working Group in the
State Programme on Rational Utilization of Natural Resources and Environmental Protection.
Information was provided by the Ministry of Fisheries, the Ministry of Agriculture, the
Resources and Environmental Centre of the Ministry of Forestry, the Fisheries Department of
Bac Thai Province, the Fisheries Department of Thuan Hai Province, Ho Tay Fishery Enterprise,
the People's Committee of Hai Phong, the Nha Trang Institute of Ocean Studies, Professor Thai
Van Trung, G.E. Morris and Derek A. Scott.
Wetland name: Ba Be Lake
Country: Vietnam
Coordinates: 22°24'N, 105°37'E;
Location: approximately 5 km from Cho Ra District Town, Cho Ra District, Cao Bang
Province.
Area: 450 ha.
Altitude: 250-300m.
Biogeographical Province: 4.10.4.
Wetland type: 14.
Description of site: A freshwater lake in a limestone mountain area; the only significant natural
mountain lake in Vietnam. The lake is 8 km long and up to 0.8 km wide; the average depth
varies from 17m to 23m, and the maximum depth is 29m. The surrounding limestone hills rise to
peaks at 570-893m. The lake is connected to the Nang River by a channel; at high water levels
during the rainy season, the lake drains into river via this channel, while during the dry season,
water flows from the river into the lake. In the hills to the northwest of the lake, there is a famous
series of waterfalls, Dau Dang, stretching for about 10 km. There are also many caves and
grottos in the area, the most famous being Phuong Grotto.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: No information is available on the aquatic vegetation. The lake is
surrounded by tropical rain forest, some of which remains in good condition.
Land tenure: People's Committee of Cho Ra District.
Conservation measures taken: In 1985, the Government decided to designate the lake and its
environs as a National Park. The Ministry of Forestry and the Natural Resources and
Environmental Centre are currently working together on a management plan for the park. The
hunting of animals and cutting of trees are strictly prohibited.
Conservation measures proposed: Environmental education must be promoted in the region if
the level of poaching is to be reduced.
Land use: Aquaculture is permitted on a limited scale at the lake. Tourism will be developed in
the area in the near future.
Disturbances and threats: The most serious threat is illegal hunting. Some protective measures
have already been taken, but these are not as yet fully effective.
Economic and social values: The lake is of considerable importance for the local communities
as it regulates water supply to the entire region. It is set amidst spectacular mountain scenery and
thus has considerable potential for both national and international tourism. Plans have already
been made to develop the area for tourism, which should enhance the income of the local people.

Fauna: The fish fauna includes 17 native species, four of which are of economic value.
Approximately 100 species of birds and 30 species of mammals have been recorded in the area,
including several rare and endemic species. Pheasants of the genus Lophura, Green Peafowl
Pavo muticus, gibbons Nycticebus sp and Francois Leaf Monkey Presbytis francoisi may still be
present.
Special floral values: Ba Be Lake is the only mountain lake in Vietnam, and possesses a flora
unique at national level.
Research and facilities: Some preliminary faunal surveys have been carried out in the area.
References: Nguyen Van Hao (1964).
Criteria for inclusion: la, 2a, 2b.
Source: Le Dien Duc.
Wetland name: Thac Ba Reservoir
Country: Vietnam
Coordinates: 21°42'-22°05'N, l0445'-105°03'E;
Location: 10 km from Yen Bai Town and one km from Yen Binh District Town, southeastern
Hoang Lien Son Province.
Area: 23,400 ha.
Altitude: 40-60m.
Biogeographical Province: 4.10.4.
Wetland type: 17.
Description of site: A large water storage reservoir created in 1963 by a dam on the Chay River.
The difference in elevation between the bed of the river upstream and downstream of the
reservoir is 130m. The reservoir has a deeply indented shoreline with many bays, peninsulas and
islands. To the north lies the high plateau of Cao Khanh at about 400m elevation.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,786 mm,
a mean annual temperature of 22.9°C and a mean relative humidity of 85%.
Principal vegetation: Some reed-beds, marsh grasses and low shrubs. The region was formerly
covered with lowland rain forest, but this soon disappeared with the construction of the reservoir.
Land tenure: Owned by the People's Committee of Hoang Lien Son.
Conservation measures taken: There are restrictions on cultivation on the steep slopes
surrounding the reservoir and deforestation in the watershed. Reafforestation is being promoted
in the catchment area to reduce soil erosion.
Conservation measures proposed: None
Land use: Fishing, irrigation, hydro-electric power and recreation.
Disturbances and threats: The main threat is siltation, which is seriously reducing the life span
of the reservoir. An estimated 5.35 million tonnes of silt enter the reservoir each year. Because of
this siltation, it is no longer possible to generate electricity during the dry season.
Economic and social values: In addition to providing water for irrigation and generation of
electricity, the reservoir supports a large fishery which constitutes a very important protein
source for the local population. Fish production is currently 100-150 metric tonnes per year.
Fauna: The reservoir is an important staging and wintering area for a variety of migratory
waterfowl. Prior to the construction of the reservoir, the forests of this region were very rich in
wildlife. It is hoped that with reafforestation in the area, wildlife populations will recover.
Special floral values: No information.

Research and facilities: No information
References: No information
Criteria for inclusion: 3b.
Source: Le Dien Duc.
Wetland name: Chu Lake
Country: Vietnam
Coordinates: 21°36'N, 104°54'E;
Location: in ha Hoa District, Vinh Phu Province.
Area: 300 ha.
Altitude: 30m.
Biogeographical Province: 4.10.4.
Wetland type: 14.
Description of site: A small, natural freshwater lake set in a valley in hilly country. The lake is
fed by the Van and Thoi streams, and drains into the Red River. The lake is surrounded by low
hills with many human settlements and areas of rice paddies.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: The lake supports a variety of aquatic plants and marsh grasses.
Surrounding areas support shrubs and grasses.
Land tenure: Owned by the People's Committee of ha Hoa District.
Conservation measures taken: No information.
Conservation measures proposed: None
Land use: Fishing and water supply for irrigation. Rice is grown on the margins of the lake in
the dry season.
Disturbances and threats: No information.
Economic and social values: The lake supports a small fishery, yielding about 10 metric tonnes
per year.
Fauna: The lake is thought to be an important staging and wintering area for migratory
waterfowl, but no surveys have been made.
Special floral values: No information.
Research and facilities: No information
References: No information
Criteria for inclusion: lb.
Source: Le Dien Duc.
Wetland name: Chinh Cong
Country: Vietnam
Coordinates: 2l°3l'N, l05°05'E;
Location: 5 km fro Vu Yen Town and the Red River, Thanh Hoa District, northwestern Vinh
Phu Province.
Area: 400 ha.
Altitude: 10-20m.
Biogeographical Province: 4.10.4.
Wetland type: 14.

Description of site: A small, natural freshwater lake with abundant aquatic vegetation, in the
Red River basin. The water level varies considerably between the dry season and the wet season.
The lake is fed by two streams, the Ca and Ky, which show pronounced seasonal variations in
flow. During the rainy season, the lake also receives silt-laden floodwaters from the Red River
through a canal and from bank overflow. The lake is surrounded by rice paddies and low hills. In
the past the hills were covered with forest, but this has now been cleared for agricultural land and
human settlement.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: The lake supports a rich growth of aquatic plants including species of
Nymphaea and Lotus.
Land tenure: Owned by the People's Committee of Thanh Hoa District.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing, fish culture and water supply for irrigation. Rice is grown on the margins of
the lake during the dry season.
Disturbances and threats: Parts of the lake and marshes have been drained for agricultural
purposes, and the aquatic resources are being over-exploited. The lake formerly supported a very
rich fish and bird fauna, but as a result of interference with the water level and other
disturbances, fish and bird populations are now much reduced.
Economic and social values: The lake is important for agriculture, irrigation purposes and fish
culture. Fish production is currently about 25-30 metric tonnes per year.
Fauna: A very important wintering area for migratory waterfowl, notably cormorants, ducks,
geese and shorebirds. A species of pelican Pelecanus sp also occurs. Waterfowl populations
have, however, declined in recent years as a result of drainage activities and excessive
disturbance.
Special floral values: No information.
Research and facilities: No information
References: No information
Criteria for inclusion: 1b, 3b.
Source: Le Dien Duc.
Wetland name: Nul Coc Reservoir
Country: Vietnam
Coordinates: 21°33'-21°37'N, 105°40'-105°44'E;
Location: 15 km from Thai Nguyen Town and 5 km from Dai Tu District Town, southern Bac
Thai Province.
Area: 2,580 ha.
Altitude: 60m.
Biogeographical Province: 4.10.4.
Wetland type: 17.
Description of site: A water storage reservoir with a capacity of 175 million cubic metres,
constructed in 1977 on the Cong River, a tributary of the Red River. The reservoir is surrounded
by hills with shrubby areas and secondary forest.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 2,002 mm,
a mean annual temperature of 23.2°C and a mean relative humidity of 82%.

Principal vegetation: No information is available on the aquatic vegetation. Two decades ago,
the surrounding hills were covered with dense forest, but most of this has disappeared due to
uncontrolled exploitation of the forest resources by the local people. The dominant plant species
are Rhodomyrtus tomentosa, Melastoma candidum, Cratocylon spp and Eupatorium odonatum.
Land tenure: Owned by the People's Committee of Thai Nguyen Town.
Conservation measures taken: In 1985 the Government of Vietnam designated the reservoir
and its environs as a protected area, in an effort to prevent further deforestation and thereby
reduce the siltation rate. Some reafforestation is being carried out on the denuded slopes around
the reservoir.
Conservation measures proposed: The protected area should be extended to include the entire
water catchment area of the reservoir.
Land use: Fishing, water supply for irrigation, and recreation for the people of Thai Nguyen
Town, a centre for the steel industry. The reservoir currently supplies water for 13,000 ha of wet
rice cultivation. Several small holiday resorts have been built on the shores of the reservoir.
Disturbances and threats: Forest clearance for fuel wood, construction materials and
agricultural land in the catchment area has led to serious erosion and increased siltation in the
reservoir. The cultivation of cassava and other crops on the steep slopes around the reservoir has
been particularly harmful, while heavy grazing by domestic cattle is preventing natural
regeneration of the vegetation.
Economic and social values: The reservoir supports a significant fishery and is an important
source of water for irrigation. Fish production is estimated at 120-150 metric tonnes per year.
The reservoir is also important for outdoor recreation; it is situated in a region of spectacular
landscapes and is a popular resort for people from Thai Nguyen.
Fauna: At least ten native species of fishes occur in the reservoir, several of which are of
economic importance. About 40 species of birds and 15 species of mammals have been recorded
in the reservoir area. Several species of ducks occur in winter, particularly Dendrocygna
javanica, Anas crecca and A. acuta, and a small breeding colony of Ardeola bacchus and Egretta
spp has recently been established on an island in the lake.
Special floral values: No information.
Research and facilities: No information
References: No information
Criteria for inclusion: 3b.
Source: Le Dien Duc and the Fisheries Department of Bac Thai Province.
Wetland name: Vac Swamp
Country: Vietnam
Coordinates: 21°l8'N, 105°36'E;
Location: on the southern edge of Vinh Yen Town, Vinh Phu Province.
Area: 250 ha.
Altitude: Below 10m.
Biogeographical Province: 4.10.4.
Wetland type: 15.
Description of site: A freshwater swamp fed by the Ca Lo and Cau Bon Rivers, in the basin of
the Red River to the south of Vinh Yen Town. Low hills to the east are covered with shrubs and
rice paddies.

Climatic conditions: Tropical monsoonal climate.
Principal vegetation: The swamp supports a rich growth of aquatic plants and marsh grasses,
and is surrounded by tall trees. Adjacent areas are under cultivation for rice.
Land tenure: Owned by the People's Committee of Vinh Yen Town.
Conservation measures taken: The authorities of Vinh Yen Town have decided to establish a
reserve at the swamp for recreational purposes.
Conservation measures proposed: None
Land use: Fishing, aquaculture and water supply for irrigation. Rice is grown in the margins of
the swamp during the dry season.
Disturbances and threats: No information.
Economic and social values: The swamp supports a small fishery, yielding 40-50 metric tonnes
per year, and is important for irrigation purposes. It is also a resort area for various national and
local organizations.
Fauna: No information.
Special floral values: No information.
Research and facilities: No information
References: No information
Criteria for inclusion: lb.
Source: Le Dien Duc.
Wetland name: Song Da Reservoir
Country: Vietnam
Coordinates: 20°48'N, 105°19'E;
Location: near the town of Hoa Binh, ha Son Binh Province.
Area: 72,800 ha.
Altitude: c.100m.
Biogeographical Province: 4.10.4.
Wetland type: 17.
Description of site: A large water storage reservoir with a capacity of 1.6 billion cubic metres,
constructed in 1985 on the Da River for the generation of hydro-electric power, irrigation,
aquaculture and water regulation. The reservoir is surrounded by secondary forests, cultivated
areas and human settlements.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: No information is available on the aquatic vegetation. The natural
vegetation in surrounding areas includes young secondary forest, bamboo, shrubs and grasses,
especially Imperata cylindrica, Melastoma candidum, Rhodomyrtus tomentosa and Cratocylon
sp.
Land tenure: Owned by the People's Committee of ha Son Binh Province.
Conservation measures taken: The water catchment area of the reservoir is protected. Some
reafforestation is being undertaken around the reservoir, and agro-forestry schemes are in
operation in the area.
Conservation measures proposed: None
Land use: Generation of hydro-electricity, water supply for irrigation, fishing and recreation.
Disturbances and threats: The main threat is cultivation on steep slopes in the catchment area,
which leads to serious erosion and consequent siltation problems.

Economic and social values: The reservoir is very important for the local and national economy
because of its hydro-electric power (1.92 million kw). It irrigates a huge area in the Da River
basin, and should eventually support a major fishery of considerable importance to the local
communities. The reservoir has considerable potential for recreation and tourism, which could
provide a good income for local people.
Fauna: The reservoir is still very young and is of little value for wildlife. However, as the lake
matures and if the adjacent secondary forests are protected, the area could become important for
a variety of wildlife species, including waterfowl.
Special floral values: None known.
Research and facilities: No information
References: No information
Criteria for inclusion: le.
Source: Le Dien Duc.
Wetland name: Ho Tay (Tay Lake)
Country: Vietnam
Coordinates: 21°03'N, 105°50'E;
Location: in the northern suburbs of Hanoi, two km from the city centre.
Area: 413 ha.
Altitude: 3.5m.
Biogeographical Province: 4.6.1.
Wetland type: 14.
Description of site: A natural freshwater lake on the south bank of the Red River (Hong Song),
formed by a shift in the course of the river in the past. The lake is fed by local rainfall, seepage
and wastewater from the city of Hanoi. The lakebed is a compound of sand and clay, with a layer
of mud l-2m deep. The average depth of water is l.5-2.Om (minimum 1.0m, maximum 3.Om).
The lake is surrounded by the suburbs of Hanoi.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,678 mm,
a mean annual temperature of 23.5°C and a mean relative humidity of 84%.
Principal vegetation: The lake supports a rich growth of aquatic plants including Vallisneria
spiralis, Myriophyllum spicatum and Nymphaea sp, and there are some small patches of
emergent marsh vegetation around the lake margins.
Land tenure: Owned by Hanoi City.
Conservation measures taken: The local People's Committee has decided to restrict the amount
of waste water flowing into the lake from the city.
Conservation measures proposed: None
Land use: Fishing, aquaculture and outdoor recreation including water sports. There is a large
international tourist hotel on the edge of the lake.
Disturbances and threats: The most serious threat to the lake is the inflow of polluted water
from the city. There has been some infilling and reclamation for urban development; during the
period 1964-79, the surface area of the lake was reduced by 53 ha. The surrounding area is very
densely populated and there is a considerable amount of disturbance to waterfowl.
Economic and social values: The lake supports a significant fishery, yielding 400-600 metric
tonnes per year, and is a very popular recreation area for the people of Hanoi.

Fauna: An important staging and wintering area for migratory waterfowl, particularly ducks.
The importance of the site has decreased considerably in recent years as a result of increased
disturbance, and some species, such as Fulica atra, which were once abundant are now scarce.
Nevertheless, almost 2,000 waterfowl were present in March 1988 including:
1,800 Anas crecca
50 A. querquedula
50 A. clypeata
45 Aythya baeri
Other waterfowl recorded at the lake include Phalacrocorax niger, Nycticorax nycticorax,
Ardeola bacchus, Egretta garzetta, Ardea cinerea, Amaurornis phoenicurus and Larus
ridibundus.
Special floral values: None known.
Research and facilities: No information
References: No information
Criteria for Inclusion: 1b, 3b.
Source: Le Dien Duc and Derek A. Scott.
Wetland name: Cam Son Reservoir
Country: Vietnam
Coordinates: 21°32'N, 106°34'E;
Location: 15 km north of Luc Ngan District Town, in northern ha Bac Province.
Area: 2,620 ha.
Altitude: c.100.
Blogeographical Province: 4.6.1.
Wetland type: 17.
Description of site: A water storage reservoir with a capacity 250 million cubic metres, created
in 1960 by a dam on the Hoa River, a tributary of the Thuong River. The reservoir is 25-30 km
long and 8-15 km wide. The surrounding hills rise to 300m, and there are limestone hills and
cultivated areas to the southeast. A decade ago, the adjacent slopes were densely forested, but
most of the forest has now been cleared for timber, firewood and agricultural land.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,395 mm,
a mean annual temperature of 21.4°C and a mean relative humidity of 31%.
Principal vegetation: No information is available on the aquatic vegetation. There are some
shrubby areas and patches of secondary forest on the adjacent hillsides.
Land tenure: Owned by the People's Committee of Luc Ngan District.
Conservation measures taken: Some reafforestation is being carried out in the water catchment
area.
Conservation measures proposed: None
Land use: Generation of hydro-electricity, fishing and water supply for irrigation.
Disturbances and threats: The most serious threat is the use of poisons and explosives to catch
fish, resulting in large-scale destruction of aquatic resources.
Economic and social values: The reservoir produces 4,500 kw of hydro-electricity, and supports
a significant fishery, with an average production of 70 kg/ha.
Fauna: The reservoir provides a sanctuary for a variety of native stream fishes, and is an
important staging and wintering area for migratory waterfowl.

Special floral values: None known.
Research and facilities: Some studies have been carried out on fisheries production.
References: Nguyen Van Hao (1979).
Criteria for inclusion: 2b, 3b.
Source: Le Dien Duc.
Wetland name: Cat Ba Archipelago
Country: Vietnam
Coordinates: 20°42'-20°54'N, 106°52'-l07°07'E;
Location: off the northeast coast of Vietnam in Halong Bay, about 30 km east of Hai Phong City
and Port.
Area: 34,500 ha.
Altitude: 0-331m.
Biogeographical Province: 4.6.1.
Wetland type: 03, 05, 07, 12, 15 & 21.
Description of site: Cat Ba Archipelago consists of one main island and 366 smaller islands.
The archipelago possesses a great variety of landscapes and diversity of ecosystems including
offshore coral reefs, sandy beaches (3,580 ha), mangrove forests (2,300 ha), freshwater swamp
forests, small freshwater lakes and forested hills. There are many atas of spectacular scenery,
especially in the "sugar loaf" limestone karst areas on the main. island where there are numerous
waterfalls, caves and grottos. The principal streams on the main island are the Thung Luong,
Treo Corn, Hoi Trung Trang and Viet Hai. There are several small lakes and ponds in the hills,
the largest of which is Ech Lake, a permanent lake with a surface area of 3 ha and a depth of
about 50m. Much of the main island is between 50m and 200m above sea level; the highest
peaks rise to 331m (Cao Vong) and 302m (Hien Hoa), and only 10% of the island is below 50m
in elevation. However, some places in the interior of the main island, such as Ang Tom in Viet
Hai Village, are below sea level. The principal beaches are at Cai Vieng, Hong Xoai Lon and
Hon Xoai Be.
The tidal range is 3.3-3.9m (exceptionally 4.Om). The salinity of the surrounding waters
fluctuates seasonally, ranging from 31.11 p.p.t. in the dry season (December to March) to 9.30
p.p.t. in the wet season (June to September). Most of the streams are seasonal, flowing only after
tropical rain storms, but some of the streams in the higher valleys are perennial or almost so.
Most of the rain water flows into caves and grottos, and follows underground streams to the sea.
There is often, therefore, a severe shortage of fresh water during the dry season.
Climatic conditions: Tropical monsoonal climate with pronounced wet and dry seasons. The
average annual rainfall is 1,700-1,800 mm, the mean annual temperature at sea level 25-28°C,
and the mean relative humidity 85%. The rainy season lasts from May to September, the heaviest
rainfall occurring in July and August. The average temperature at this season is 30°C; the
prevailing wind is southeasterly, and typhoons and tropical storms are frequent. The dry or cold
season lasts from November to March. The temperature normally varies between 16°C and 19°C,
although it occasionally drops to below 10°C. There is often some drizzle in the months of
February, March and April.
Principal vegetation: There are three main types of vegetation in the archipelago: tropical
evergreen forest on the hills, freshwater swamp forest at the foot of the hills, and coastal
mangrove forest. The hill forests include species such as Spondias lakonensis, Milius flipes,

Indospermum sp, Pometia pinnata, Euphorbia sp, Carralli lancaefolia and Dimerocarpus
brenieri, with trees up to 20-30m in height. Species of Urticaceae and Orchidaceae are dominant
in the lowest stratum of the forest. On the mountain summits, the vegetation is drought resistant
and stunted due to the strong winds, the trees not exceeding 5m in height. In some places Sasa
japonica is dominant.
Common species in the swamp and foothill forests include Dracontomelum duperreanum, Aglaia
gigantea, Duabanga sonneratioides, Lagerstroemia balansea, Pterospermum sp, Cinnamomum
spp, Caryodaphnopsis tonkinensis and Peltaphorum tonkinensis. These species, which grow to
heights of about 20m, dominate the upper stratum of the forest. A lower stratum with trees up to
12m in height includes Engelhardtia spicata, Gironniera subaequalis and Garcinia sp. while a
third stratum with trees up to 8m in height includes Aiphonsea spp and Ardisia tonkinensis.
The main island has over 2,300 ha of mangrove forest consisting of Rhizophora mucronata,
Bruguiera gymnorhiza, Kandelia candel and Aegiceras mafus. The trees are, however, only 2-3m
in height because of the cold winters, low concentrations of silt and over-exploitation.
In total, 620 species of plants have been recorded in the archipelago.
Land tenure: Public ownership.
Conservation measures taken: In April 1986, the Government of Vietnam declared a large part
of the main island and the adjacent waters as a National Park. The total area of 26,300 ha
includes 17,300 ha of the main island and 9,000 ha of the adjacent inshore waters. The objectives
of the National Park are: (a) to preserve the natural ecosystems and genetic resources of this
tropical island; (b) to preserve the cultural and historical features of the island; (c) to restore the
native fauna and flora through replanting, re-introductions and habitat improvement; (d) to
promote outdoor recreation and environmental education for the general public in collaboration
with the tourist industry; and (e) to promote scientific research relevant to the management of the
park.
Conservation measures proposed: None
Land use: The principal activities of the local inhabitants are forest exploitation, agriculture and
fishing. In 1983, the population of the main island was 7,751. Many of these immigrated from
nearby coastal provinces in recent years and have settled mainly in the south of the island. The
principal crops are rice, cassava and fruits.
Disturbances and threats: Shifting agriculture, over-exploitation of the forest resources for
firewood and construction materials, and the demand for grazing land for domestic animals have
resulted in widespread deforestation and destruction of the natural vegetation. This in turn has
had a detrimental effect on fish production and water supply. The park authorities are currently
promoting rural planning to solve these problems.
Economic and social values: The forests are vital in maintaining the water regime for the whole
area; they contain important genetic resources and supply raw materials to the food chain of
aquatic animals (fishes, shrimps, bivalves and arthropods). The forests also provide pit props for
mining areas in neighbouring Quang Ninh Province. The fishery is important not only for the
local people but also for the population of the adjacent mainland (Hai Phong). About 350 tons of
fish were landed in 1983.
To date, 17 sites containing the traces of primitive humane have been located on the main island.
Stone tools and bones found at the sites indicate that primitive man was living in the caves and
grottos on the island between 6,000 and 7,000 years ago. Cai Beo Cave, about 1.5 km southeast
of Cat Ba Town, has been studied most intensively. The cave was first discovered by a French
archaeologist in 1938. The National Institute of Archaeology surveyed the cave some years later,

and in 1983 the National Institute of Historical Museums and the Historical Museum of Hai
Phong continued the research.
Fauna: The fauna of the archipelago has not as yet been studied in detail. However, preliminary
surveys have revealed that the fauna is distinctive, with unique elements adapted to the island
conditions. One such endemic form is a subspecies of Francois Leaf Monkey Presbytis francoisi
poliocephalus. Other mammals known to occur on the island include Macaca mulatta, M.
nemestrina, M. artoides, Capricornis sumatrensis, Cervus unicolor, Muntiacus muntjak, Lutra
lutra, Panthera pardus, Felis bengalensis, Viverra zibetha, Viverricula malaccensis, Ratufa
bicolor, Callosciurus erythraeus, Tamiops swinhoe, three species of Rattus, Hystrix hodgsoni,
Atherurus macrourus, Rhizomys sumatrensis and Hipposideros larvatus (four subspecies). Seals
(Pinnipedia) and dolphins (Delphinidae) occur in the surrounding seas.
The islands lie on a major migration route for many species of waterfowl. The beaches and
mangrove forests provide feeding and roosting sites for large numbers of birds during the
migration seasons, including several species of ducks and geese and many shorebirds. Resident
species and summer visitors include Tachybaptus ruficollis, Phalacrocorax carbo, Anas
poecilorhyncha, Amaurornis phoenicurus, Gallicrex cinerea and Hydrophasianus chirurgus.
Forest birds include the hornbill Anthracoceros albirostris, a very rare species in northern
Vietnam.
Reptiles include Gekko gekko, Python sp, Embrystoma sp and the sea turtle Eretmochelys
imbricata.
Some 200 species of fishes, 500 species of molluscs and 400 species of arthropods have been
listed for the islands.
Special floral values: The forests contain many very interesting plant species including a
subtropical plant Podocarpus fleuryi which occurs in a 570 ha patch of primary forest on the east
side of the main island.
Research and facilities: Local scientists have conducted preliminary surveys of the fauna and
flora, and a considerable amount of archaeological research has been carried out.
References: IUCN (in prep).
Criteria for inclusion: 1b, 1c, 2b, 2 d.
Source: Le Dien Duc.
Wetland name: Red River Delta
Country: Vietnam
Coordinates: 20°00'-21°10'N, l05°50'-l06°50'E;
Location: from the region of Hanoi to the shores of the Gulf of Tonkin, northern Vietnam.
Area: 1,743,200 ha.
Altitude: 0-5m.
Biogeographical Province: 4.5.1./4.6.l.
Wetland type: 02, 05, 06, 07, 08, 10, 11, 13, 19 & 20.
Description of site: The Red River (Song Hong) is the largest river in northern Vietnam. It rises
in the mountains of Yunnan Province in the People's Republic of China and has a total catchment
area of 139,000 sq.km. The river flows for over 500 km through Vietnamese territory before
entering the sea in the Gulf of Tonkin. The triangular delta has its apex in the region of Hanoi,
about 120 km from the coast. Here the river divides into its two main distributaries, the southern
Song Hong (Red River) and the northern Song Duong.

The mean annual discharge of the Red River at Sontay is 114 cubic kms, equivalent to an
average flow of 3,640 cubic metres per second. Some 74.4% of the river discharge occurs during
the rainy season, from June to October. At peak flow during the rainy season, the river
discharges 30,000 cubic metres per second, as compared with only 430 cubic metres in the dry
season. The river carries a very large silt load amounting to 115 million tons per year. The
average silt content of the water at Sontay is 990 gm per cubic meter, and the maximum 6,950
gm. The amount of sediments reaching the sea has increased in recent years because of
deforestation, intensive cultivation and severe soil erosion in the catchment area. These high
concentrations of sediment give the water its red colour.
The maximum tidal range along the coast of the delta is approximately 4m. Salinities increase
from about 0.5 p.p.t. in the rivers to 30.0 p.p.t. Offshore, and fluctuate widely depending on the
flow in the river and state of the tide. The pH varies from 8.0 to 8.4, reaching its highest levels in
November and its lowest levels in May and June. Water temperatures vary both seasonally and
with distance from the coast; in summer the surface temperature of the rivers is 27-30°C
(somewhat higher than the temperature of the adjacent sea), while in winter the temperature is
24-26°C (somewhat lower than that of the sea).
Almost the entire delta has been reclaimed for agricultural land, aquaculture ponds, forestry and
urban development. Some parts of the delta have been drained by cutting off river channels,
while others have been protected from flooding by dikes averaging 3-4 metres in height. Some of
these dikes date back to the eleventh century. Approximately 47% of the delta (820,800 ha) is
agricultural land, and there are only some 47,900 ha (5.7%) of permanent lakes and ponds.
Almost the entire outer edge of the delta is protected by a high sea wall, beyond which there is
only a narrow zone of intertidal sand or mud flats. However, the rate of accretion at the river
mouths is about twice that of erosion, and new mudflats and sandy islands are constantly being
formed.
The principal land use throughout the delta is the cultivation of rice. The whole region produces
about three million tons of rice per year (an average yield of 2,835 kg/ha in 1985). To facilitate
rice production, some 1,080 km of embankments, 34,400 km of canals, 1,310 drains, 217
reservoirs and 1,300 pumping stations have been constructed. However, during periods of heavy
rainfall, the existing facilities are only able to drain about 70% of the rice-growing areas. The
other 55,000 ha remain flooded and are incapable of producing a rice harvest. It has been
suggested that the best solution to this problem would be to retain these low-lying areas as
wetlands and manage them for fisheries and other wetland products, rather than attempt to drain
them for rice production. An agricultural cooperative in Hai Hung Province has already adopted
this approach with good results, and it is likely that other cooperatives will follow their example
in the future.
The most important site for nature conservation in the delta is at the mouth of the main branch of
the Red River in ha Nam Ninh and Thai Binh Provinces (site 11 a).
Climatic condition: None
Principal vegetation: None
Land tenure: None
Conservation measures taken: None
Conservation measures proposed: None
Land use: None
Disturbances and threats: None
Economic and social values: None

Fauna: None
Special floral values: None
Research and facilities: None
References: None
Criteria for inclusion: None
Source: None
Wetland name: Red River Estuary
Country: Vietnam
Coordinates: 20°10'-20°22'N, 106°20'-10639'E;
Location: 45 km ESE of Nam Dinh Provincial Town and 110 km southeast of Hanoi, in the
provinces of Thai Binh and ha Nam Ninh.
Area: c.15,000 ha.
Altitude: 0-3m.
Biogeographical Province: 4.5.1./4.6.1.
Wetland type: 02, 05, 06, 07, 08, 10, 11 & 19.
Description of site: The outer estuarine system of the main Red River (Song Hong) channel,
near the southern end of the Red River Delta. Most of the estuary is confined within a high sea
dike. The area can be divided into three major zones: (1) land inside the sea dike; (2) coastal
marshes, mudflats and beaches beyond the sea dike; and (3) the islands in the estuary.
1. The area inside the sea dike includes raised land behind the dike, an elaborate network of
canals and river channels with fringing marshes, sandy areas with human settlements, and
large areas of agricultural land reclaimed by polderization.
2. The coastal zone consists of extensive intertidal mudflats, mangrove swamps, salt marshes
and sandy beaches. Large parts of the mudflats and mangroves have recently been impounded
for shrimp ponds. Both accretion and erosion are taking place, but accretion is dominant, the
rate of accretion being twice that of erosion. In recent years, accretion has resulted in the
outward extension of the mudflats by about 500-600m per year, and the level of the land
outside the sea wall has risen by almost 10 cm per year. The maximum tidal range is
approximately 4m.
3. Several large, low-lying islands have been formed by accretion in the mouth of the river,
the main ones being Con Ngan and Con Lu. The fine deposits of silt on the landward,
protected side of the islands have been colonized by mangroves, which currently cover some
3,000 ha. The exposed seaward side of the islands consists of sandy beaches.
Climatic condition: Tropical monsoonal climate with a pronounced maritime influence. The
average annual rainfall is 1,600-1,800 mm, 85% of which occurs during the rainy season in
summer (April to October). The heaviest rainfall occurs in August and September; this combines
with high river levels to cause extensive flooding throughout the delta. The winters are cool and
dry, with mean monthly temperatures varying from 16.3° to 20.9°C and mean minimum
temperatures from 14.4°C to 19.7°C. However, temperatures occasionally fall well below this,
and an absolute minimum of -14.4°C has been recorded. Fine drizzle is frequent in early spring,

after which temperatures rise rapidly to a maximum of 40°C in May. The summers are warm and
very humid, with average temperatures ranging from 27°C to 29°C, and mean maxima from
31°C to 33°C. The prevailing winds are north and east in winter, and east and southeast in
summer. Typhoons and tropical storms are frequent between July and October, and often cause
considerable damage. During the period 1911 to 1965, the region withstood 40 typhoons.
However, the frequency of storms and typhoons has increased in recent years, and there are now
usually two or three storms, typhoons or whirlwinds in the delta region every year.
Principal vegetation: The vegetation in the estuarine marshes includes Phragmites sp, Cyperus
sp and algae such as Rhizosolenia, Chaetomorpha, Clenophora, Enteromorpha, Oedogonium,
Crispum and Gracilaria. The natural mangrove vegetation of the delta includes a variety of
species such as Sonneratia caeseolaris, Kandelia candel, Aegiceras corniculatum, Avicennia sp,
Rhizophora stylosa, Bruguiera gymnorhiza, Acanthus ebracteatus and Derris trifoliata.
However, the natural mangrove forests have long been replaced by a much simpler planted
community dominated by S. caeseolaris. B. gymnorhiza and Aegiceras corniculatum.
Land tenure: State owned (agricultural cooperatives).
Conservation measures taken: A committee including local administrators, local scientists and
scientists from the State Programme on Rational Utilization of Natural Resources and
Environmental Protection has been set up to coordinate scientific activities in the region and to
make recommendations to the Provincial People's Committees concerning sustainable
development of the estuary. Some 12,000 ha of the site were designated as a Wetland of
International Importance under the Ramsar Convention in September 1988.
Conservation measures proposed: The local authorities and scientists from the State
Programme on Rational Utilization of Natural Resources and Environmental Protection are
currently discussing the possibility of setting up a multipurpose reserve in the estuary to protect
migratory waterfowl populations and to promote conservation of the aquatic resources for
sustainable use. The reserve, with an area of 12,000 ha, would incorporate coastal mudflats and
mangroves south of the river mouth and would take in the accreting islands of Con Ngan and
Con Lu. A major part of the management would involve replanting large areas with mangroves.
Land use: Fishing (finfish, crabs and molluscs), aquaculture (shrimps) and agriculture (mainly
rice); also duck-raising, the harvesting of rushes for weaving (mats, bags and carpets), the
collection of honey in the mangrove forest, and the hunting of migratory shorebirds, particularly
with nets. There are presently some 300,000 people living in the area, with approximately 78%
of the work force engaged in agriculture and 20% in fishing.
Disturbances and threats: The principal threat to the estuarine system is the construction of
new dikes and reclamation of mangrove swamps and mudflats for agricultural land and shrimp
ponds. Some 2,000 ha of mangrove forest have recently been cleared for shrimp ponds, and
mangrove forest has also been cleared for the cultivation of rushes. The demands of the local
people on the natural resources of the estuary are constantly increasing, and over-exploitation is
already affecting some of the resources. Fish production has decreased as a result of
over-exploitation and destruction of the mangrove forests, and waterfowl populations have
declined as a result of excessive hunting and other disturbance. In particular, the gathering of
bivalves for human consumption causes a considerable amount of disturbance to waterfowl
populations. The construction of Da Dam upstream on the Red River is likely to have a serious
long-term effect on the estuarine system.
Economic and social values: The region is of considerable importance for its rice and fisheries
production. Rice production is estimated at 30,000-40,000 metric tonnes per year, and fish

production at 8,000 to 10,000 tonnes per year. Shrimp production was estimated at 6.8 tonnes in
1983 and 24.5 tonnes in 1984; since then, the production has risen sharply with the development
of aquaculture schemes. In Xuan Thuy District alone, about 200 tonnes of shrimps were
produced in 1987. In this same district, crabs produce an annual harvest of about 50 tonnes and
molluscs a harvest of about 1,200 tonnes (mainly large bivalves). The production of rushes for
weaving is also very important in the local economy, with an estimated harvest of 16,000 to
20,000 tonnes per year. The production of honey has, however, fallen from around 50 tonnes per
year to only 10 tonnes, as the area of mangrove forest has been reduced. About one million
domestic ducks are reared each year in Xuan Thuy District.
Fauna: The Red River estuary is the most important staging and wintering area for migratory
waterfowl such as ducks, geese and shorebirds in northern Vietnam. Huge concentrations of
birds occurred in the past, but numbers have declined sharply during the last decade due to
excessive shooting, netting and trapping, the cutting of mangrove forests and generally high
levels of human disturbance. Nevertheless, the estuary continues to be of great importance, and
may still hold more than 100,000 birds between October and March or April. Over 21,000
waterfowl were recorded by Le Dien Duc and D.A. Scott during a brief survey of part of the
area in March 1988. These included:
300 Ardeola bacchus
95 Bubulcus ibis
850 Egretta garzetta
150 E. alba
500 Ardea cinerea
32 Platalea minor
500 Anas penelope
2,500 A. crecca
100 A. querquedula
400 A. clypeata
1,000 Limosa limosa
30 L. lapponica
300 Numenius arquata
1,500 Tringa erythropus
110 T. totanus
300 T. stagnatilis
250 T. nebularia
130 Gallinago gallinago
70 Calidris tenuirostris
230 Limicola falcinellus
750 Larus ridibundus
200 L. saundersi
600 Chlidonias hybrida
and at least 10,000 unidentified small shorebirds (Charadrius and Calidris). The large numbers
of Saunders' Gull L. saundersi were of particular interest and represent the largest wintering
concentration of this rare species hitherto discovered. Other rare species present in March 1988
included Swinhoe's Egret Egretta eulophotes (one) and Asian Dowitcher Limnodromus
semipalmatus (three). As many as 62 Black-faced Spoonbills P. minor had been present earlier in
the year, along with 200 Anser anser. The local people report that a species of pelican,

presumably Pelecanus crispus, is a regular visitor in November and December. Fischer (1983)
recorded 38 species of shorebirds in the Red River Delta. The most abundant migrants and
winter visitors were Charadrius dubius, C. leschenaultii, Tringa glareola, Xenus cinereus, Act
itis hypoleucos, Gallinago stenura, G. gallinago, Calidris ruficollis and C. subminuta. Other
regular migrants included Pluvialis dominica, P. squatarola, Charadrius placidus, C.
alexandrinus, C. mongolus, Numenius phaeopus, N. arquata, Tringa totanus, T. nebularia, T.
ochropus, Heteroscelus brevipes and Calidris temminckii. One hundred and fifty-six species of
fishes are known to occur in the estuary. Ten species make up the bulk of the commercial
catches, although about 40 species are of some economic value. The benthic fauna includes at
least 12 genera of Bivalva and two genera of Gastropoda. The most abundant shrimps are
Penaeus orientalis, P. merguensis, P. japonicus and Metapenaeus sp. Brachyura include Scylla
serrata and species of Eriochier, Neptunus, Mecerothainus, Uca and Hemigrapheus. The
estuarine system supports a rich and diverse zooplankton. A total of 185 species has been
recorded, including 107 Copepoda, 14 Cladocera, eight Siphonophora, eight Chaetognatha, six
Amphipoda, six Tunicata, five Protozoa, four Ostracoda, three Pteropoda-Heteropoda, two
Rotatoria, two Cumacea, one Sergestinae, one Euphausidae and 18 Nauplius. All are euryhaline
and eurythermic species, which have originated from tropical seas and have become adapted to
the high fluctuations in salinity occurring in the estuary. During spring and early summer, the
density of planktonic organisms varies over a wide range from 1,600 to 267,450 individuals per
cubic meter (mean 15,470). The density decreases rapidly during the rainy season to a mean
density of 6,170 individuals per cubic meter by the end of summer.
Special floral values: No information.
Research and facilities: Scientists from the State Programme on Rational Utilization of Natural
Resources and Environmental Protection have been conducting studies on the natural resources
of the Red River Estuary since 1982.
References: Fischer (1983); Karpowicz (1985); Stoutjesdijk (1982).
Criteria for inclusion: 123.
Source: Le Dien Duc and Derek A. Scott.
Wetland name: Xe Go Reservoir
Country: Vietnam
Coordinates: 18°13'N, 105°55'E;
Location: 10 km south of ha Tinh Town, Cam Xuyen District, Nghe Tinh Province.
Area: 2,500 ha.
Altitude: 60-80m.
Biogeographical Province: 4.5.1.
Wetland type: 17.
Description of site: A water storage reservoir with a capacity of 345 million cubic metres, on
the Ba Mo River. The reservoir is about 50 km in length but only 1.5 km wide at its widest, and
is surrounded by bare hills with limestone outcrops. The depth varies from 6-27m.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: No information.
Land tenure: Owned by Nghe Tinh Province.
Conservation measures taken: The local authorities have placed restrictions on cultivation on
the adjacent slopes, and have carried out some reafforestation.

Conservation measures proposed: None
Land use: Irrigation, generation of hydro-electricity and aquaculture. The reservoir irrigates
18,000 ha of wet rice cultivation in Nghe Tinh Province.
Disturbances and threats: Cultivation of cassava and other crops on the steep slopes around the
reservoir has resulted in a serious siltation problem in the reservoir.
Economic and social values: Very important for irrigation, fishing and hydro-power for the
local communities.
Fauna: The reservoir is reported to be an important staging and wintering area for migratory
waterfowl, but no details are available.
Special floral values: No information.
Research and facilities: None
References: Tran Dinh Phuc (1981).
Criteria for Inclusion: 0.
Source: Le Dien Duc.
Wetland name: Bau Xen Lake
Country: Vietnam
Coordinates: 17°11'N, 106°55'E;
Location: near Sen Thuy Village, Le Ninh District, Binh TnThien Province.
Area: 200 ha.
Altitude: 8m.
Biogeographical Province: 4.5.1.
Wetland type: 14.
Description of site: A small freshwater lake in the coastal lowlands of central Vietnam, four km
from the sea. The lake is surrounded by rice paddies, human settlements and shrubbery, and there
is a high ridge of sand dunes to the east.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: No information.
Land tenure: Owned by the People's Committee of Le Ninh District.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Irrigation, fishing, water supply for domestic consumption, and outdoor recreation.
The lake is used to irrigate 700 ha of rice paddies.
Disturbances and threats: None known.
Economic and social values: The lake is of considerable importance to the local communities
for irrigation, fisheries production, water supply and recreation.
Fauna: The lake is thought to be an important staging and wintering area for migratory
waterfowl, but no details are available.
Special floral values: No information.
Research and facilities: None
References: None
Criteria for inclusion: lb.
Source: Le Dien Due.

Wetland name: Tam Giang Lagoon
Country: Vietnam
Coordinates: 16°32'-16°39'N, l07°26'-107°37'E;
Location: 10 km north of Hue, southeastern Binh Tn Thien Province.
Area: 7,800 ha.
Altitude: O-2m.
Biogeographical Province: 4.5.1.
Wetland type: 08.
Description of site: A large, brackish, coastal lagoon, about 20 km long and up to three km
wide. The lagoon extends in a northwest-southeast direction parallel to the coast, and is separated
from the sea by a sandy ridge formed by coastal deposition. The northern end of the lagoon is the
mouth of 0 Loan River; both the river and the lagoon open into the sea at the Thuan An and Tu
Hien channels. Six other rivers also flow into the lagoon: the Bo, Huong, Truoi, Dap Dinh, Thien
Hoa and Cong Quan. The mean depth of the lagoon is 0.8m; the water is brackish, with a salinity
of 16.6-21.8 p.p.t.
Climatic conditions: Tropical monsoonal climate with a rainy season from August to
December; the heaviest rainfall occurs in October and November. The mean January temperature
is 20.1°C, and the mean June temperature 29.2°C.
Principal vegetation: Nine species of vascular plants have been recorded in the lagoon, five of
which belong to the Hydrochanitaceae. The dominant species is Najas indica, with a biomass of
2,500 gm per square meter. Hydrilla verticillata is dominant in the 0 Loan River, with a biomass
of 200-250 gm per square meter. Eighty-six species of algae have recently been listed. The
species composition varies widely according to season; during the rainy season, freshwater algae
predominate, while during the dry season, marine algae predominate.
Land tenure: State owned (Province and District).
Conservation measures taken: The provincial authorities have developed a policy for the
rational utilization of the lagoon.
Conservation measures proposed: None
Land use: Fishing (finfish, shrimps, crabs and bivalves) and recreation; agriculture in adjacent
areas.
Possible changes in land use: Priority is being given to the development of aquaculture (fish,
shrimp and Gracilaria verrucosa) in the lagoon.
Disturbances and threats: The salinity of the lagoon has decreased as the Tu Hien channel has
become blocked by continuing coastal deposition. This has had an adverse effect on many
aquatic species. Over-exploitation of the fishery resources is also a problem.
Economic and social values: The lagoon supports a major fishery which is important not only
as a protein source for the local communities, but also for export. The annual production of
finfish alone is estimated at 3,600 metric tonnes. The lagoon also has considerable potential for
outdoor recreation and tourism.
Fauna: A very important area for wildlife. The lagoon supports a rich fish and invertebrate
fauna, and is a major staging and wintering area for migratory waterfowl, particularly ducks and
shorebirds.
Special floral values: No information.
Research and facilities: None
References: Karpowicz (1985); Vu Trung Tang & Dang Thi Sy (1982).
Criteria for inclusion: lb, le, 3b.

Source: Le Dien Due.
Wetland name: Bien Ho Lake
Country: Vietnam
Coordinates: 14°03'N, 108°00'E;
Location: 8 km north of Plei Ku Town, Plei Ku District, Gia Lai-Kontum Province.
Area: 600 ha.
Altitude: 800m.
Biogeographical Province: 4.5.1.
Wetland type: 14.
Description of site: A natural freshwater lake on a high plateau formed by three or four extinct
volcanic craters. The lake is surrounded by bare hillide and rocky mountains.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: One hundred and twenty-two species of phytoplankton and two species of
phytobenthos have been recorded in the lake.
Land tenure: Owned by the People's Committee of Play Ku Town.
Conservation measures taken: Some measures have been taken to maintain water quality. Bare
hillsides around the lake have been replanted to reduce soil erosion and siltation.
Conservation measures proposed: None
Land use: Fishing and water supply for irrigation and domestic use.
Disturbances and threats: Siltation is a problem, and there is some oil pollution from
motorboats.
Economic and social values: The lake supports a small fishery yielding 3-5 metric tonnes of
fish per year; it provides drinking water for local communities and irrigation water for 600 ha of
rice and 250 ha of tea plantations at the Bien Ho State Farm.
Fauna: The lake is known to support a rich fish fauna and a variety of waterfowl, but no details
are available. Fifty-four species have been recorded in the zooplankton.
Special floral values: No information.
Research and facilities: None
References: None
Criteria for inclusion: lb.
Source: Le Dien Due.
Wetland name: Quy Nhon Swamp
Country: Vietnam
Coordinates: 13°50'-13°55'N, 109°13'-109°18'E;
Location: on the coast north of Quy Nhon Town, Nghia Binh Province.
Area: 5,000 ha at high tide; 3,200 ha at low tide.
Altitude: Sea level.
Biogeographical Province: 4.5.1.
Wetland type: 07 & 08.
Description of site: A natural saline swamp opening to the sea through a channel 700m wide.
Several rivers including the ha Thanh, Am Phu and Dai An flow into the swamp. The average

depth is 1-2m and the maximum 7-10m. There are several small islands with mangrove forest in
the northern part of the swamp.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,690 mm,
a mean annual temperature of 26.6°C and a mean relative humidity of 80%.
Principal vegetation: The islands support mangrove forest with Sonneratia alba and several
other species. One hundred and thirty-six species of flowering plants and algae have been
recorded at the swamp, along with numerous species of phytoplankton including 50 species of
Rhodophyta. Gracilaria verrucosa is particularly abundant, with a production of 362 gm per
square meter in April and 140 gm per square meter in August.
Land tenure: Owned by the People's Committee of Nghia Binh Province.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Aquaculture (Gracilaria verrucosa and shrimps).
Disturbances and threats: None known.
Economic and social values: Aquaculture of Gracilaria verrucosa and shrimps for export.
Fauna: No information.
Special floral values: No information.
Research and facilities: None
References: None
Criteria for inclusion: lb.
Source: Le Dien Due.
Wetland name: Cu Mong Lake
Country: Vietnam
Coordinates: 13°30-l3°38'N, l09°l2'-l09°18'E;
Location: 30 km south of Qui Nhon, northeastern Phu Khanh Province.
Area: 3,000 ha.
Altitude: Sea level.
Biogeographical Province: 4.5.1.
Wetland type: 08.
Description of site: A saline coastal lagoon, separated from the sea by a long sandy peninsula
and opening to the sea at its southern end through a channel 400m wide. The bed of the lagoon
consists of sand and mud. There are human settlements around the lagoon, and forested hills to
the north and south.
Climatic conditions: Tropical monsoonal climate. Principal vegetation: A variety of algae.
Land tenure: Owned by the People's Committee of Phu Khanh Province.
Conservation measures taken: Plans have been made for the rational utilization of the fishery
and other aquatic resources of the lagoon.
Conservation measures proposed: None
Land use: Fishing (finfish and shrimps) and harvesting of seaweed.
Disturbances and threats: The principal threat is the over-exploitation of the aquatic resources.
Economic and social values: The fishery and seaweed resources are of considerable importance
to the local communities.
Fauna: The lagoon is thought to be an important staging and wintering area for migratory
waterfowl, but no details are available.

Special floral values: No information.
Research and facilities: None
References: None
Criteria for inclusion: lb.
Source: Le Dien Duc.
Wetland name: O Loan Lake
Country: Vietnam
Coordinates: l3°l7'N, 109°l7'E;
Location: 0.5 km west of Tuy An District Town and 30 km north of Tuy Hoa Town,
northeastern Phu Khanh Province.
Area: 150 ha.
Altitude: Sea level.
Biogeographical Province: 4.5.1.
Wetland type: 08.
Description of site: A saline coastal lagoon formed by coastal deposition; the lagoon is
separated from the sea to the east by a sandy peninsula, and opens into the sea through a small
channel. The southern shore comprises submerged sand dunes. The lagoon is surrounded by low
hills and rice paddies.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: Aquatic grasses such as Thalassia sp, Myriophyllum spicatum and algae.
Land tenure: Owned by the People's Committee of Tuy Hoa District.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing, harvesting of crabs and molluscs, and aquaculture (shrimps and Gracilaria
verrucosa).
Disturbances and threats: The principal threat is over-exploitation of the aquatic resources.
Economic and social values: The fishery resources are of considerable importance to the local
communities.
Fauna: Thought to be an important staging and wintering area for migratory waterfowl, but no
details are available.
Special floral values: No information.
Research and facilities: None
References: None
Criteria for inclusion: lb.
Source: Le Dien Duc.
Wetland name: Bau Sau (Le-Hiam)
Country: Vietnam
Coordinates: 13°05'N, l08°49'E;
Location: 2.5 km from Bung and Bai villages, near Kronpa and Suoi Trai villages, Tay Son
District, Phu Khanh Province.
Area: 80 ha in the rainy season; 30 ha in the dry season.
Altitude: c.90m.

Biogeographical Province: 4.5.1.
Wetland type: 15.
Description of site: A permanent freshwater swamp in Kron Trai Wildlife Sanctuary, on the
border between Phu Khanh Province and the high plateau (Tay Nguyen) provinces of Gia
Lai-Kontum and Dak Lak. The water supply appears to come from the nearby Ba River.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of
1,300-1,400 mm, a mean annual temperature of 26.4°C and a mean relative humidity of 83%.
Principal vegetation: The swamp supports an abundant growth of reeds and other aquatic
plants. Some rice is grown in adjacent areas. The surrounding forests of the wildlife sanctuary
are dominated by species of Lagerstroemia and Dipterocarpus and associated species such as
Cratocylon sp and Acanthus sp.
Land tenure: Owned by Tay Son District.
Conservation measures taken: The swamp is protected within the Kron Trai Wildlife
Sanctuary (20,000 ha). The local people, especially the inhabitants of Bung and Bai villages,
have been exposed to environmental education and are conscious of the need to conserve their
natural resources. As a consequence, there is now little illegal hunting in the area.
Conservation measures proposed: None
Land use: The entire swamp is used for the natural production of crocodiles for meat and hides.
The swamp also provides water for irrigating adjacent rice paddies.
Disturbances and threats: Crocodile hunting causes considerable disturbance to wildlife, and
there is a possibility that the crocodiles are being over-exploited. The principal threat elsewhere
in the wildlife sanctuary is shifting agriculture.
Economic and social values: The swamp provides water for irrigation during the dry season,
and supports a small crocodile industry.
Fauna: Bau Sau (which translates as "Crocodile Swamp") supports a population of about 200
Siamese Crocodiles Crocodylus siamensis, a species listed as endangered in the IUCN Red Data
Book and now extinct in the wild throughout most of its former range. Other reptiles include
Gekko gekko and many species of snake.
The swamp is very important for water birds, particularly during the dry season when all other
swamps in the region have dried out. Waterfowl recorded in recent years include Phalacrocorax
carbo. Ixobrychus cinnamomeus, Egretta alba, Ardea cinerea, Dendrocygna javanica, Anas
querquedula, Amaurornis phoenicurus, Gallicrex cinerea, Gallinula chloropus, Vanellus
duvaucelii and Gallinago gallinago. The surrounding forests are rich in bird life and support a
variety of larger mammals including Nycticebus coucang, Selenarctos thibetanus, Felis
temmincki, Panthera tigris, P. pardus, Cervus unicolor, Bos gaurus, Capricornis sumatraensis
and Manis pentadactyla.
Special floral values: No information.
Research and facilities: None
References: Pham Mong Giao (1981).
Criteria for inclusion: 1b, 2a, 3 b.
Source: Le Dien Duc.
Wetland name: Lak Lake
Country: Vietnam
Coordinates:12°25'N, 108°11'E;

Location: 32 km southeast of Buon Ma Thuot Provincial Town, Lak District, Dak Lak
Province, Tay Nguyen (High Plateau).
Area: 500 ha.
Altitude: c.440m.
Biogeographical Province: 4.5.1.
Wetland type: 14.
Description of site: A natural freshwater lake in the swamp region of the Dak Lak High Plateau.
The lake is fed by several small streams rising in the forested hills to the north, east and south; it
drains west into a large area of swamps along the Krong-Ana River. The flat bed of the lake
consists of a layer of detritus 40-60m deep.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: The lake supports an abundant growth of aquatic plants and is surrounded
by reed-beds and swamp vegetation. Concentrations of 3-4 million phytopiankton cells per litre
of water have been reported.
Land tenure: Owned by the Fishery Department of Dak Lak Province.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing, aquaculture and water supply for irrigation. Rice, coffee and other crops are
grown in the surrounding area.
Disturbances and threats: Cultivation of the steep slopes around the lake has resulted in severe
soil erosion and siltation in the lake.
Economic and social values: The lake supports a small fishery, yielding 40-50 metric tonnes
per year, and is an important source of water for irrigation.
Fauna: The lake and adjacent swamps are known to be important for waterfowl, but no details
are available. The Siamese Crocodile Crocodylus siamensis formerly occurred in the area, but
has not been recorded in recent years.
Special floral values: No information.
Research and facilities: None
References: None
Criteria for inclusion: lb.
Source: Le Dien Duc.
Wetland name: Nai Swamp
Country: Vietnam
Coordinates: 11 °37'N, 109°02'E;
Location: 7 km northeast of Phan Rang Town, Ninh Hai District, eastern Phu Khanh Province.
Area: 1,000 ha.
Altitude: Sea level.
Biogeographical Province: 4.5.1.
Wetland type: 07, 08, 09 & 10.
Description of site: A brackish coastal lagoon with an average depth of 6-7m, surrounded by
brackish marshes, mangrove swamps, saltpans and shrimp ponds. The lagoon is connected to the
sea by a canal some two km long and 500-800m wide. Fresh water enters the system via two
canals at the north end of the lagoon. The wetland formerly included 130 ha of mangrove
swamp, but most of this has now been cleared for saltpans and shrimp ponds.

Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,374 mm,
a mean annual temperature of 26.4°C and a mean relative humidity of 81%.
Principal vegetation: The mangrove forest is dominated by species of Aegiceras and Bruguiera.
Gracilaria verrucosa is very common in shallow parts of the lagoon.
Land tenure: Owned by the People's Committee of Phu Khanh Province.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing, aquaculture (fishes, shrimps and Gracilaria verrucosa) and salt production.
Disturbances and threats: None known.
Economic and social values: The lagoon and associated aquaculture ponds support a significant
fishery, yielding about 46 metric tonnes of fish per year as well as large quantities of shrimps.
Salt production is also very high, but production figures are not available. Gracilaria verrucosa
is cultured for export.
Fauna: The area is known to be important for both resident and migratory water birds, but no
details are available.
Special floral values: No information.
Research and facilities: None
References: None
Criteria for inclusion: lb.
Source: Le Dien Duc.
Wetland name: Nam Cat Tien
Country: Vietnam
Coordinates: 1l°32'N, l07°23'E;
Location: 110 km northwest of Ho Chi Minh City and 120 km southeast of Da Lat, Tan Phu
District, Dong Nai Province.
Area: 2,500 ha.
Altitude: 120m.
Biogeographical Province: 4.5.1.
Wetland type: 14, 15 & 21.
Description of site: A small, permanent, freshwater lake and a large area of seasonal lakes and
marshes surrounded by seasonally flooded swamp forest, in Nam Cat Tien Forest Reserve. The
southern part of the reserve (15,000 ha) consists of the riparian lowlands of the Dong Nai River.
Some 2,500 ha of these lowlands are flooded during the rainy season, creating three small lakes:
Fish, Bird and Crocodile. Only Crocodile Lake (30-50 ha) retains water throughout the dry
season.
A hydro-electric dam has recently been constructed at Tn An on the Dong Nai River downstream
of the reserve. The dam will flood large areas of forest south of the reserve, and the shallow end
of the reservoir will extend to within a few km of the reserve boundary.
Climatic conditions: Tropical monsoonal climate with a pronounced dry season from November
to April and a rainy season from May to October. The average annual rainfall is 2,435 mm, the
mean annual temperature 25.5°C, and the mean relative humidity 80%.
Principal vegetation: No information is available on the aquatic vegetation. The seasonally
flooded grassland is dominated by Saccharum spontaneum and Negradia neyraudiana, and the
swamp forest by Hydrocarpus anthelmintica mixed with Ficus benjamica. The wetland is

bounded to the east, south and west by dense humid evergreen forest with dipterocarps, such as
Dipterocarpus alatus, D. dyeri, Anisoptera costata, and species of Shorea and Hopea. Land to
the north is under cultivation, mainly for rice. The nearby hills support semi-evergreen and
deciduous forest with Lagerstroemia calyculata and Leguminosae such as Azfelia xylocarpa,
Dalbergia bariensis, D. cochinchinensis and Pterocarpus pedatus. A high diversity of orchids
(Orchidaceae) has been recorded, particularly in the wetland areas; 62 species of 28 genera have
been listed, the dominant genera being:
Dendrobium (17 species)
Sarcanthus (6)
Eria (4)
Bulbophyllum (4)
Land tenure: State owned.
Conservation measures taken: The wetland and surrounding forests are protected in the Nam
Cat Tien Forest Reserve (36,500 ha), established in 1978 by decision No. 360/TTg 7/7/1978 of
the Council of Ministers and entrusted to the Dong Nai Provincial Forestry Department for
protection. The forestry protection staffs are mainly concerned with preventing fires and illegal
cutting of trees, and there is no management at the wetland. Some of the farmers living in the
southeast of the reserve were relocated across the reserve boundary in 1986. In December 1987,
the Dong Nai Forestry Department agreed to set aside a proportion (perhaps as much as 10%) of
its profits from forest exploitation in the Province for investment at Nam Cat Tien.
Conservation measures proposed: The Ministry of Forestry has made plans for the
establishment of a National Park during the 1986-1990 five-year plan. In December 1987, a
National Workshop supported by UNESCO's Man and the Biosphere Programme was held at
Bien Hoa in Dong Nai Province to discuss the problems involved in establishing a National Park,
and to finalize the proposal for the designation of Nam Cat Tien as the first Biosphere Reserve in
Vietnam. Thai Van Trung has recommended that: (a) all economic activities within the reserve
be terminated; (b) the reserve staff be increased and more control posts established; and (c) the
reserve be extended to the north to include the forest of Bac Cat Tien, which also has wetland
areas.
Land use: Fishing and hunting; hunting, shifting agriculture and forestry in surrounding areas. A
small number of Muong tribesmen live in the central valley of the reserve, but plans have been
made to resettle these people outside the reserve.
Disturbances and threats: Excessive hunting and fires due to honey collection during the dry
season are the only threats at the wetland. The principal threat in the reserve is human population
growth and consequent increased exploitation of the forest and its wildlife for timber, food and
profit. Most of the area was sprayed with chemical defoliants during the war, and since then
much of the forest has been heavily exploited for timber and cleared for agricultural land.
Wardening is reported to be inefficient.
Economic and social values: The reserve has considerable potential for scientific research,
conservation education and tourism.
Fauna: The wetland supports a wide variety of resident and migratory waterfowl. Groups of
10-20 Lesser Adjutant Storks Leptoptilos javanicus have been observed, and the species is said
to breed in the centre of the marsh along with various herons and egrets. Ciconia episcopus has
also been reported in recent years. Other water birds known to occur include Phalacrocorax
niger, Anhinga melanogaster, Ixobrychus flavicollis, Nycticorax nycticorax, Ardeola bacchus
(abundant), Butorides striatus, Egretta garzetta, E. intermedia, Ardea purpurea, Amaurornis

phoenicurus, Metopidius indicus (up to 35), Himantopus himantopus, Glareola maldivarum,
Charadrius dubius, Tringa erythropus, T. nebularia, T. ochropus, T. glareola, Actitis hypoleucos
and Gallinago sp. Some migratory ducks occur during the winter months. The reserve is rich in
birds of prey including several species associated with the wetlands, such as Pandion haliaetus,
Milvus migrans, Haliastur indus, Ichthyophaga ichthyaetus, Spilornis cheela and Microhierax
caerulescens.
The reserve is the only place in Indochina where the Southern Douc Langur Pygathrix nemaeus
nigripes is still recorded. Other mammals known to occur in the reserve include Black Gibbon,
Asian Elephant, Tiger, Leopard, Clouded Leopard, Gaur, Banteng, Indian Muntjac, Sambar and
Wild Boar (Hylobates concolor, Elephas maximus, Panthera tigris, P. pardus, Neofelis
nebulosa, Bos gaurus, B. javanicus, Muntiacus muntjak, Cervus unicolor and Sus scrofa). The
Javan Rhinoceros Rhinoceros sondaicus was once seen regularly in the marshes, but has now
become very rare; about five individuals were believed to be present in the reserve area in 1983,
but the population was no longer thought to be viable. Reports of the presence of Kouprey Bos
sauveli are disputed.
Crocodile Lake was formerly a breeding area for large numbers of the endangered Siamese
Crocodile Crocodylus siamensis (thousands according to some reports), but numbers have
decreased rapidly in recent years and the species is now uncommon in the reserve. Other reptiles
include monitor lizards Varanus sp.
Special floral values: The forests within the reserve are representative of the tropical lowland
mixed Dipterocarp forest ecosystem largely destroyed by chemical warfare elsewhere in
southern Vietnam.
Research and facilities: Several faunal and floral surveys have been carried out. In particular,
the Forest Ecology Group of the Botanical Museum in Ho Chi Minh City has carried out many
investigations in the reserve since 1982. An observation platform was constructed at the marsh in
1987, and there are plans to build a museum and research station capable of accommodating
twenty people.
References: IUCN (in prep); Morris (1986, 1987 & 1988a); Thai Van Trung (1985, 1986 &
1988); Truong Quang Tam (1988).
Criteria for inclusion: lb. 2a, 2b, 3b.
Source: Thai Van Trung and G.E. Morris.
Wetland name: Bien Lac
Country: Vietnam
Coordinates: 11°07'N, 107°37'E;
Location: 3 km south of Gia An Town, Tanh Linh District, western Thuan Hai Province.
Area: 2,000 ha in the wet season; 280-340 ha in the dry season.
Altitude: Between 100 and l50m.
Biogeographical Province: 4.5.1.
Wetland type: 14, 15 & 18.
Description of site: A group of several natural freshwater lakes and associated marshes
surrounded by seasonally inundated grassland and forest, in the foothills of the southern
highlands. The maximum depth of water varies from 0.4-0.8m in the dry season to 5.0-6.Om in
the rainy season. The lakes are fed by the Lang Quan, Cau Me and Ke rivers. Large areas of
grassland around the lakes are flooded during the rainy season, and are then used for fish culture.

Climatic conditions: Tropical monsoonal climate.
Principal vegetation: No information.
Land tenure: Owned by the People's Committee of Tanh Linh District.
Conservation measures taken: On 25 November 1986, the People's Committee of Thuan Hai
Province decided to establish a protected area of 10,025 ha to protect Bien Lac and the
surrounding forests. The Forestry Department of Thuan Hai Province is responsible for the
management of the area.
Conservation measures proposed: None
Land use: Aquaculture, especially fish culture.
Disturbances and threats: Over-exploitation of fish populations and other aquatic animals
could be a problem.
Economic and social values: The fisheries production is important to the local communities.
Fauna: Thirty-eight species of fishes have been found in the lake. No other information is
available on the fauna.
Special floral values: No information.
Research and facilities: None
References: None
Criteria for Inclusion: lb.
Source: Le Dien Duc.
Wetland name: Mekong Delta
Country: Vietnam
Coordinates: 8°33'-1O°55'N, 1O4°3O'-1O6°5O'E;
Location: the delta region of the Mekong River from the border with Kampuchea to the sea,
including the provinces of Long An, Tien Giang, Dong Thap, Ben Tre, Cuu Long, Hau Giang,
An Giang, Kien Giang, Minh Hai and Tay Ninh, Ho Chi Minh City and the southern parts of
Song Be and Dong Nai provinces.
Area: Approximately 3,900,000 ha in Vietnamese territory.
Altitude: Sea level to 5m.
Biogeographical Province: 4.5.1.
Wetland type: 02, 05, 06, 07, 08, 09, 10, 11, 13, 14, 15, 18, 19 & 21.
Description of site: The Mekong River is one of the great rivers of Asia, ranking twelfth in the
list of longest rivers of the world, and sixth in terms of mean annual discharge. It rises at about
5,000m in the Tanghla Shan Mountains, on the northeast rim of the great Tibetan Plateau, and
flows for 4,160 km through or along the borders of six countries: China, Burma, Laos, Thailand,
Kampuchea and Vietnam. The lower Mekong exhibits pronounced seasonal variations in flow,
reflecting rainfall patterns. The river starts to rise shortly after the onset of the monsoon rains in
late May, and attains its maximum level in September or October. It then falls rapidly until
December and slowly thereafter to reach its lowest level in April and early May.
The Mekong Delta is generally regarded as beginning at Phnom Penh in Kampuchea, where the
river divides into its two main distributaries, the Mekong (Tien) and the Bassac (Song Hau
Giang). The Mekong (Tien) subsequently divides into six main channels and the Bassac into
three to form the nine "dragons" of the outer delta in Vietnam. The delta comprises a vast
triangular plain of approximately 5.5 million ha, almost entirely below 5m above sea level. It
extends for about 270 km from its apex at Phnom Penh to the the coast, and has a coastline of

about 600 km. Approximately 1,600,000 ha of the inner delta lie within Kampuchea; the
remaining 3,900,000 ha constitute the southern tip of Vietnam. The delta is the result of
sedimentation and erosion, the sediments varying in depth from at least 500m near the river
mouths to only 30m at some places in the inner delta. At the nine mouths of the Bassac and Tien
branches, the combined action of river deposition and the sea has produced a coastal belt of
slightly higher elevation. Deposition in the delta continues to extend the Ca Mau Peninsula south
and west at a rate of 1 50m per year in some places.
A diurnal tide is dominant in the Gulf of Thailand, whilst a semi-diurnal tide is dominant in the
East Sea. Generally there are two high waters and two low waters per day, but the two low
waters are sometimes very different in level. The average daily tidal range varies between 3.5m
and 4.5m in the East Sea and between 0.5m and 0.8m in the Gulf of Thailand. The tidal effects
extend throughout the delta area in Vietnam, and about 500,000 ha of land are affected by sea
water intrusion during the dry season. Salinity penetration lengths into various branches of the
Mekong vary from 20 to 65 km. Because of the large inflow of fresh water from the Mekong,
salinities along the eastern coast of the delta are very low, particularly during the flood season.
The maximum salinity of 4.0 p.p.t. occurs at the end of the dry season, in April. Towards the end
of the rainy season in September and October, the combination of floodwaters from the rivers,
local rainfall and tidal inundation can result in the flooding of 3,400,000 ha in the Vietnamese
portion of the delta.
The principal soil types in the Vietnamese portion of the delta are as follows:
1. Alluvium soils: these soils are found along the Tien and Hau rivers; they cover an area of
1,110,000 ha (28% of the Vietnamese portion of the delta). The alluvium soils are only slightly
acidic (pH values of 4.5-6.5), and are suitable for the cultivation of rice.
2.Sulphate soils: these cover an area of 1,590,000 ha, mainly in the Dong Thap Muoi and Long
Xuyen quandrangle (Long An). This soil type can be subdivided as follows:
- Salty sulphate: found in Ca Mau and along the shores of the Gulf of Thailand. This subtype
covers an area of 1,080,236 ha (28% of the delta).
- Sulphate: found in the Dong Thap Muoi and Long Xuyen quadrangle, in low-lying
areas
along the Hau River and in parts of the lowlands between the Tien and Hau rivers. This covers
an area of 510,027 ha (13% of the delta). These soils have very high concentrations of sulphates
and low pH values ranging from 2.26 to 3.54.
3. Salty soils: these are found along the coast from Genh Hao (Minh Hai Province) to Go Cong
(Tien Giang Province), Can Duoc and Can Giuoc (Long An Province). They cover an area of
808,749 ha (21% of the delta).
The Vietnamese portion of the Mekong Delta can be subdivided into five main regions: (a) the
floodplains of the Tien and Hau rivers; (b) the Thap Muoi closed floodplain system; (c) the ha
Tien open floodplain system; (d) the U Minh Melaleuca forests; and (e) the tidal floodplain.
a) The floodplains along the banks of the Tien and Hau rivers cover an area of 1,201,861 ha
(31% of the delta). The region consists of recent alluvial soils, and is the most suitable area
for agriculture.

b) The Thap Muoi closed floodplain system covers an area of 414,398 ha (10.6% of the
delta). Agricultural potential is very low, the limiting factors being the high concentrations of
sulphates, deep and prolonged inundation during the rainy season, and insufficient fresh
water during the dry season. In the higher parts of this region, one or two rice harvests can be
produced each year, but this entails a considerable amount of drainage and irrigation. The
most appropriate forms of land use would be retaining the wetlands in their natural state for
nature conservation, management of the Melaleuca forests for timber production, and
management for fisheries production.
c) The ha Tien open floodplain system covers an area of 217,508 ha (5.6% of the delta). The
area is relatively well drained, but is not very suitable for agriculture because of the shortage
of fresh water during the dry season and presence of salt and sulphates in the soil. This region
should also be maintained in its natural state.
d) The U Minh Melaleuca forests cover an area of 189,358 ha (4.9% of the delta). The main
soil types are peat and sulphate, and agricultural potential is low. Large tracts of the forest
were destroyed by toxic chemicals and napalming during the war, and forest fires continue to
destroy large areas; fires during the dry season in 1982-83 and in 1987 were particularly
damaging. Reafforestation with Melaleuca should be undertaken to restore the forests and
maintain fisheries production.
e) The tidal floodplain covers an area of 215,974 ha (5.5% of the delta). Large areas of land
subject to tidal inundation occur along the coasts of Long An, Ben Tre, Cuu Long, Hau
Giang and Minh Hai provinces. Most of intertidal zone was formerly covered in mangrove
forest, but large parts of this were destroyed by toxic chemicals during the war. Almost all of
the mangroves in the Dong Nai river system in the northeast were destroyed during the
period 1965-1970, along with about 40% of the mangrove forests in the south of the delta.
Land use should now be directed towards reafforestation with mangrove species,
management of the forest resources and development of fish and shrimp culture.
Seven of the most important wetland areas for nature conservation are described in detail as sites
24a-24g. These are Dong Thap Muoi (24a), Tien River estuary (24b), Minh Hai Melaleuca forest
(24c), Bac Lieu coastal marshes and bird colony (24d), Dam Doi bird colony (24e), Cai Nuoc
bird colony (24f) and Nam Can mangrove forest (24g).
Climatic conditions: Tropical monsoonal climate with a pronounced dry season from December
to March or April and a pronounced rainy season during the southwest monsoon from May to
October or November. The average annual rainfall ranges from less than 1,500 mm in the central
region and northwest to over 2,350 mm in the south, with some 70-80% of the precipitation
concentrated into four months at the height of the rainy season. The mean annual temperature is
about 26°C throughout the delta, the difference between the mean monthly minima and maxima
being only about 5°C. The relative humidity remains high throughout the year.
Principal vegetation: The delta contains about 280,000 ha of mangrove and Melaleuca forest.
The mangrove forest consists of 46 plant species, 38 of which are of some economic importance.
In sequence from the sea, the forest is dominated by Avicennia, Bruguiera, Rhizophora and
Nypa. The Melaleuca forest consists of 77 plant species, with M. leucodendron predominating

throughout. By 1980, 2,474,000 ha of the delta were under cultivation, mainly for rice. Some 40
plant species have been identified in the rice paddies.
Land tenure: State owned.
Conservation measures taken: At least six reserves have been established to conserve the
wetland ecosystems and their wildlife. These are: the Tram Chim Sarus Crane Reserve in Dong
Thap Province (9,000 ha); the Vo Doi Protected Forest in the U Minh Melaleuca forests in Minh
Hai Province (3,945 ha); the Nam Can Mangrove Reserve in Minh Hai Province (7,547 ha); and
three small reserves to protect large breeding colonies of water birds at Bac lieu (40 ha), Cai
Nuoc (20 ha) and Dam Doi (119 ha) in Minh Hai Province. A considerable amount of
reafforestation work has been carried out in the delta; between 1975 and 1985, some 29,188 ha
of mangrove forest and 20,734 ha of Melaleuca forest were replanted. In many areas, policies
have been developed for the conservation and management of wetland resources, and
considerable effort has been made in some areas to restore wetlands to their natural condition. In
1983, the Mekong Committee and UNEF sent a joint mission to the delta to formulate and
initiate a programme of research and pilot development projects with a view to ensuring
environmentally compatible development of water and land resources in the region. In an
international agreement on cooperation in wildlife conservation signed by Vietnam and
Kampuchea in January 1986, special emphasis was given to the conservation of endangered
waterfowl species in the Mekong Delta.
Conservation measures proposed: As a result of three State Programmes concerning
development in the Mekong Delta, numerous recommendations have been made for the rational
utilization of wetlands in the delta. The Ministry of Forestry aims to enlarge the forested areas in
the delta from the present level of about 290,000 ha to between 343,000 and 400,000 ha by
reafforestation of uncultivated lands. This would include the establishment of an almost
continuous forested strip along the seacoast. McNeely (1975) proposed that a delta mangrove
reserve be established to take in all coastal mangroves from the town of Bac Lieu southwest to
the Nam Can mangroves around Cua Song Bay. He suggested that the seaward edge of the
reserve should be inviolable, but certain parts of the reserve might be harvestable on a rotational
basis, under strict control. Luthin (l987a & 1987b) has made a variety of recommendations for
protection, research, management and public education at the breeding colonies of large water
birds in Minh Hai Province.
Land use: Agriculture, fishing and forestry. The human population of the delta has increased
rapidly during the past century, from and estimated 1.7 million in 1880 to 4.5 million in 1930
and 13.5 million in 1980. Similarly the area under cultivation has increased dramatically,
although this increase has not kept pace with the increase in population. In 1867, an estimated
215,000 ha were under cultivation; this figure had increased to 522,000 ha by 1880 and
2,234,000 ha by 1930. However, between 1930 and 1980 the area of agricultural land increased
by only 240,000 ha whilst the population increased by nine million.
Possible changes in land use: The Mekong Committee has considered some 230 possible
development projects on the lower Mekong River and its tributaries. One of the primary
objectives of this programme is to eliminate seasonal flooding in the delta areas of Kampuchea
and Vietnam. Eliminating seasonal flooding would require the upstream storage of floodwaters,
primarily in the proposed Pa Mong reservoir in Laos and in the proposed Stung Treng reservoir
in Kampuchea, and the diking of riverbanks throughout the delta region. Full implementation of
these projects would result in the loss of a large proportion of the seasonally inundated wetlands,
with a profound effect on wildlife and fisheries (Mekong Committee, 1976).

Stoutjesdijk (1982) has listed seven major existing reclamation schemes in the delta involving
over 920,000 ha of floodplains and tidally inundated lands. These are the Cai San Project (60,000
ha), Quan Lo-Phung Hiep Project (600,000 ha) and Tiep Nhut Project (34,000 ha) on the south
bank of the Bassac, the Ba Dong Project (110,000 ha) between the Bassac and the Tien, and the
South Kien-Hoa Project (30,000 ha), Ba Tn Project (37,000 ha) and Go Cong Project (50,000 ha)
in the Tien estuary. Further extension of the area of agricultural land in the Vietnamese portion
of the delta will prove difficult because a large proportion of the land suitable for agriculture has
already been developed. The best way to increase production will be to use more intensive
farming methods on existing agricultural land. Despite high investment, attempts to drain
marginal land in the Dong Thap Muoi area have proved uneconomic, and some of this land has
since been restored to its natural state.
Disturbances and threats: Rapid growth in the human population and intensive development of
the delta lands for agricultural purposes pose a major threat to the natural wetland ecosystems
and their wildlife. Various proposed developments on the lower Mekong River are likely to
conflict with wildlife and fisheries interests in the delta. These include large irrigation projects,
hydro-electric power projects, other industrial development and flood control projects. Dam
construction upstream on the Mekong in Laos and Kampuchea will change the hydrology of the
delta, reducing seasonal flow peaks and the extent of flooding. This is likely to have a disastrous
effect not only on waterfowl populations but also on those fish species, which utilize the
floodplain wetlands for spawning. Changes in water quality and the timing of peak flows are
likely to have adverse effects on fish migrations and spawning, and dams will create obvious
problems for long distance longitudinal migrants. The dams will reduce sediment flow,
particularly in the main channels, and thereby affect the nutrient regime in the delta (Pantulu,
l986b).
The water quality in the lower Mekong has been affected by domestic wastes and agricultural
runoff carrying pesticides and fertilizers. Though localized at present, such problems are
expected to increase. Industrial activities, such as pulp and paper mills, textile mills and chemical
factories, are increasing within the basin, and these, together with increased waste from shipping,
are likely to create a serious pollution problem in the future (Pantulu, 1986a).
Economic and social values: The Mekong Delta includes some of the most productive
agricultural land in Southeast Asia. In the 1950s, the delta produced 70% of the rice grown in
southern Vietnam, along with 70% of the green peas, bananas, pineapples, vegetables, duck meat
and duck eggs, 60% of the chicken and hens eggs, 50% of the pork, 37% of the fish, and
significant proportions of the jute, coconut, sugar cane and fruit. The annual yield of rice in the
delta as a whole currently amounts to about 6.5 million tonnes, with the average yield in the
Vietnamese part of the delta at about 2.3 tonnes per hectare.
The lower Mekong River and its delta support one of the largest inland fisheries in the world.
During the past decade, the Vietnamese portion of the delta has yielded an annual harvest of
about 400,000 metric tonnes of fish. Approximately 156,000 tonnes of this are derived from the
brackish water and estuarine zone. However, fish production has been declining in recent years
as a result of over-exploitation, forest destruction, and drainage of wetlands for agriculture and
the affects of toxic chemicals such as Agent Orange.
The mangrove and Melaleuca forests constitute an important forestry resource, potentially
capable of meeting the local demand for construction materials, firewood, fodder for domestic
animals and other forest products. In addition, the Melaleuca forests provide a valuable harvest
of honey from wild bees' nests, amounting to five or six liters of honey per hectare per year.

The mangrove forests also play a very important role in coastal protection and land reclamation.
Mangrove species not only retard erosion due to tidal action (of vital significance in a region
prone to typhoons), but also tend to accumulate soil around their root systems, thereby
accelerating accretion of new land.
Fauna: The fauna of the delta includes 23 species of mammals, 386 species and subspecies of
birds, 35 species of reptiles, six species of amphibians and 260 species of fishes. Five species of
dolphins have been recorded. Two of these, Stenella malayana and Tursiops aduncus, are
confined to the estuarine zone, but the other three, the Irrawaddy Dolphin Orcaella brevirostris,
Chinese White Dolphin Sotalia chinensis and Black Finless Porpoise Neophocaena phocanoides,
occur upstream into Kampuchea. Other wetland mammals known to occur include the
Crab-eating Macaque Macaca fascicularis, Smooth-coated Otter Lutra perspicillata and Fishing
Cat Felis viverrina. The Clawless Otter Aonyx cinerea may also occur.
The avifauna includes about 92 species of waterfowl and a variety of other species associated
with wetlands, such as the raptors Pandion haliaetus, Haliastur indus, Haliaeetus leucogaster,
Ichthyophaga ichthyaetus and Circus (aeruginosus) spilonotus, and about eight species of
kingfishers (Alcedinidae). The delta is particularly important for its large populations of
cormorants, herons, egrets, storks and ibises, which nest in huge colonies in the mangrove and
Melaleuca forests. Vo Quy (1984) estimated that between 200,000 and 250,000 birds were
nesting at the main colonies in the southern part of the delta in 1982. Seven large colonies are
presently known, the largest being at Bac Lieu (Vinh Thanh), Dam Doi (Ngoc Hien) and Cai
Nuoc (Tan Hung). A very large colony in the Minh Hai Melaleuca forests disappeared in the
early 1980s, but two or three new colonies have recently become established in the Nam Can
mangrove forests. The breeding species include three species of cormorants Phalacrocorax spp,
Anhinga melanogaster, a wide variety of herons and egrets (notably Ardea sumatrana), seven
species of storks and the ibises Threskiornis melanocephalus and Plegadis falcinellus. All seven
species of storks have, however, decreased markedly in recent years. Mycteria cinerea and
Leptoptilos dubius are now very rare, and no breeding sites are known. Mycteria leucocephala
and Anastomus oscitans still breed in small numbers at four and three colonies, respectively,
while Ciconia episcopus, Ephippiorhynchus asiaticus and Leptoptilos javanicus occur in ones
and twos at several sites. The pelicans Pelecanus onocrotalus and P. philippensis were reported
to be common in the 1960s (Wildash, 1968), but P. onocrotalus seems to have disappeared
completely, and P. philippensis is now rare.
The Dong Thap Muoi wetlands are very important for the endangered eastern race of the Sarus
Crane Grus antigone sharpii. This crane, which formerly nested in the area, disappeared during
the war years but has returned in recent years as a non-breeding visitor; over 1,000 individuals
were present in spring 1988. Three other endangered species of waterfowl, the White-shouldered
This Pseudibis davisoni, Giant This Thaumatibis gigantea and White-winged Wood-Duck
Cairina scutulata, still occurred in the delta in reasonable numbers in the 1960s (Wildash, 1968).
However, none of the three has been reported since about 1980, although it is believed that the
two ibises may still survive in very small numbers in the wetlands along the Kampuchean border.
In addition to the colonial nesting water birds, there are many other resident waterfowl which
remain fairly common, such as Tachybaptus ruficollis, Dendrocygna javanica, Nettapus
coromandelianus, Anas poecilorhyncha, Rallus striatus, Gallicrex cinerea, Porphyrio porphyrio,
the two jacanas (Jacanidae), and several shorebirds (e.g. Rostratula benghalensis, Esacus
magnirostris, Glareola maldivarum and G. lactea). The Masked Finfoot Heliopais personata and
Indian Skimmer Rhynchops albicollis are also known to occur. Common passage migrants and

winter visitors include four species of ducks (notably Anas querquedula), a large number of
migratory shorebirds, and several species of terns. Fischer (1983) gives some information on the
migratory shorebirds. He observed large numbers of shorebirds of over 20 species in the eastern
part of the delta in autumn 1980. The most abundant species were Himantopus hiinantopus,
Charadrius dubius, C. leschenaultii, Tringa nebularia, T. ochropus, T. glareola, Actitis
hypoleucos, Xenus cinereus, Gallinago stenura, G. gallinago, Calidris ruficollis, C. subminuta
and C. teminckii. A flock of 22 Asian Dowitchers Limnodromus semipalmatus in Minh Hai
Province was particularly noteworthy.
Reptiles include the monitor lizard Varanus salvator, the python Python reticulatus, four species
of water snake Enhydris spp, the endangered River Terrapin Batagur baska and the Estuarine
Crocodile Crocodylus porosus.
In the brackish water and coastal zone, the fish fauna is dominated by Clupeidae, Scombridae,
Sciaenidáe, Tachysauridae, Polynemidae, Tachysuridae and Cynoglossidae. Most of the species
are diadromous and some, particularly species of Polynemidae and Tachysuridae, seasonally
ascend the rivers to spawn in the gradient or freshwater zone of the estuaries. In the freshwater
zone, the fishes are dominated by species of Cyprinidae, Siluridae, Clariidae, Schilbeidae,
Bagridae, Sisoridae, Akysidae, Chanidae and Ophicephalidae. Over 200 species of fishes
contribute to the commercial fishery, along with many shellfish, mussels and clams (Mollusca),
and prawns and shrimps, notably Macrobrachium rosenbergii and Penaeus monodon (Pantulu,
l986b).
Special floral values: The delta still contains some tracts of mangrove and Melaleuca forest in
relatively good condition.
Research and facilities: Many Vietnamese and overseas research institutions have conducted
and are conducting scientific research in the Mekong Delta, and a considerable amount of
information is now available, particularly on the mangrove forests, fishery resources and
agricultural potential. The Committee for Coordination of Investigations of the Lower Mekong
Basin (the Mekong Committee) has undertaken many studies during the past twenty years aimed
at full development of the Mekong Delta. One of the major studies, concerning the development
of marshes and tidal lands, was carried out by the Netherlands Delta Team between 1970 and
1974 (Mekong Committee, 1977). Other studies sponsored by the Mekong Committee have
concerned the fisheries (Mekong Committee, 1976). During the period 1983-85, State
Programmes 02-11 and 60-02 considered zoning and planning issues in the delta with a view to
sustainable exploitation of the natural resources. These programmes incorporated studies of
natural factors such as climate, hydrology and geomorphology as well as socio-economic
surveys. During the period 1982-85, State Programme 52-02 supported a considerable amount of
research on the mangrove and Melaleuca forests, including research on the breeding colonies of
water birds.
References: Fischer (1983); Hoang Thi San & Phan Nguyen Hong (1984); Karpowicz (1985);
Le Dien Duc (1984, 1987a & 1987b); Le Dien Duc & Le Dinh Thuy (1987); Le Dien Duc et al.
(1986); Luthin (1987a, 1987b & 1988), Ly Tho (1985); McNeely (1975); Mekong Committee
(1970, 1976, 1977, 1978, 1981, 1982 & 1985); Morris (1986 & 1988b); Nguyen Hoang Tn
(l984a & 1984b); Pantulu (1986a & l986b); Phan Nguyen Hong (l984a, 1984b, l984c & 1984d);
Phung Trung Ngan (1987); Stoutjesdijk (1982); Vo An ha & Nguyen Dinh Dien (1985); Vo Quy
(1984); Vo Quy & Le Dien Duc (1984); Vo Quy & Phan Nguyen Hong (1984); Vo Quy et al.
(1984); Vu Trung Tang et al. (1981); Wildash (1968).
Criteria for inclusion: 123.

Source: Le Dien Duc and references.
Wetland name: Dong Thap Muoi
Country: Vietnam
Coordinates: 10°35-11°00'N, 105°20'-106°OO'E;
Location:
between Cao Lanh Provincial Town and the Kampuchean border, in Tam Nong,
Thanh Binh and Hong Ngu Districts, Dong Thap and Long An Provinces.
Area: 300,000 ha.
Altitude: O.5-1.5m.
Biogeographical Province: 4.5.1.
Wetland type: 15, 18, 19 & 21.
Description of site: A large area of seasonally flooded alluvial plains on the north bank of the
Mekong (Tien) River near the Kampuchean border, with patches of Melaleuca forest, some
permanent ponds and marshes, and areas of rice paddy. Most of the wetland is flooded only
during the rainy season and dries out completely during the dry season. The floodwaters are fresh
but sometimes become affected by sulphates from the soil, especially in April, May and June.
Flooding commences at the beginning of July; from then until the end of January, large areas are
flooded to a depth of 2m. Peak flooding occurs between late September and the end of October,
when some areas are flooded to a depth of 3.38m.
A major effort was made to drain the wetland during the war. Drainage ditches were dug through
the marsh and the Melaleuca forests were destroyed with toxic chemicals and napalm. Drainage
activities continued after the war in an attempt to reclaim the land for agricultural purposes. A
complicated system of canals has now been constructed, and some areas have been converted
into rice paddies and other agricultural land. However, despite the high investment of manpower
and financial resources, rice production has been low because of the problem of sulphate soils.
As drainage has proceeded, acid sulphates in the soil have risen to the surface, and pH levels
have fallen to as low as 2.8 in some places. Attempts to reclaim those parts of the marsh with
high sulphate content have now been abandoned, and some previously drained areas have been
restored to their natural condition.
Climatic conditions: Tropical monsoonal climate, with a rainy season from the end of April to
November and a dry season from December to early April. The annual rainfall varies from 1,200
mm to 2,400 mm, about 90% of the precipitation occurring during the rainy season. The mean
monthly temperature varies from 25°C to 28°C. Evaporation is 1,500-2,000 mm per year.
Principal vegetation: The swamp and grassland vegetation is dominated by species such as
Leptochloa chinensis, Echinochloa crusgalli, Marsilea minuta, Cyperus elatus, C. polystachys,
Eriochloa procera, Eleocharis dulcis, Sacciolepsis myuros, Nelumbium nelumbo and Nymphaea
sp. Most of the original Melaleuca forests were destroyed during the war or subsequently cleared
for timber and agricultural land. In recent years, however, large areas with sulphate soils
unsuitable for agriculture have been replanted with Melaleuca. Wild rice Oryza sativa grows
naturally in the marsh, and provided an important source of food for the local people during the
war. The principal tree species on the dikes are Lagerstroemia speciosa, Ficus microcarpa,
Eleacarpus sp and Morinda persicacfolia. Small patches of natural forest on higher ground are
dominated by species of Dipterocarpaceae.
Land tenure: Under provincial ownership.

Conservation measures taken: A scientific committee has recently been set up to help the local
authorities develop policies for the sustainable exploitation of the natural wetland resources. In
many parts of Dong Thap Muoi, drainage plans have been abandoned in favour of restoration of
the wetland ecosystem and rational utilization of the natural resources. Dikes have been
constructed to maintain water levels and increase pH levels, and some 30,000 ha have been
replanted with Melaleuca. Several wetland reserves have been established, notably the Tram
Chim Sarus Crane Reserve in Tam Nong District. This reserve was established by Dong Thap
Province in 1986; its initial area of 5,000 ha was increased to 9,000 ha in 1987. Construction
works have been carried out at the reserve with the objectives of restoring the ecosystem to
attract various bird species, promoting scientific research, and encouraging tourists to visit the
area.
Conservation measures proposed: Further work proposed at the Tram Chim Reserve includes
strengthening the dikes surrounding the reserve, installing water control structures, establishing a
visitor centre and guest house, and improving conservation awareness amongst the local people.
Land use: Large areas are used for the cultivation of a floating strain of rice which can be grown
even during the rainy season. Areas with a high sulphate content in the soil are used for forestry
(Melaleuca), fishing and duck rearing. Reclaimed land is used for the cultivation of rice, sugar
cane, jute, fruits, groundnuts and vegetables.
Disturbances and threats: The main threats to the region are encroachment by local people for
settlement and agriculture, and over-exploitation of the wildlife resources such as fish, shrimp,
small mammals, birds, snakes and turtles. Hunters use poisoned bait to catch herons and egrets
for food, and other large water birds such as Leptotilos javanicus, Mycteria leucocephala and
Grus antigone are occasionally killed. Wintering ducks are caught in nets and sold in the local
markets.
Economic and social values: Dong Thap Muoi contains the largest area of floating rice in the
Mekong Delta. The wetland supports a major fishery, and is capable of providing a valuable
forestry resource. The wetland serves as an important natural flood basin, storing water during
the rainy season and reducing flooding in the more densely populated areas of the lower delta.
Because of its impressive wildlife including several rare species, the area has considerable
potential for scientific research, environmental education and nature-oriented tourism.
Fauna: Dong Thap Muoi is one of the most important areas in the Mekong Delta for both
resident and migratory waterfowl, and is much the most important area for the endangered
eastern race of the Sarus Crane Grus antigone sharpii hitherto known. The crane was a common
breeding bird in the area some 30-40 years ago, but disappeared completely during the war years
and has only recently returned as a no breeding visitor during the dry season. Groups of 10-20
birds were observed by Vietnamese biologists in early 1985. Since then, the population has
increased rapidly and each year the birds have stayed longer in the area. An estimated 400-500
cranes were present in January 1988, and over 1,000 were recorded in April 1988. Some cranes
are now present all year except in September and October, when the land is deeply flooded.
The largest concentrations of waterfowl occur during the winter months, as water levels are
falling. A concentration of 20,000-30,000 ducks, mainly Anas querquedula with some A. acuta
and A. penelope, was observed in December 1987. Other common species include
Phalacrocorax niger, Ardeola bacchus, several species of Egretta, Ardea purpurea, A. cinerea,
Anas poecilorhyncha, Metopidius indicus, Himantopus himantopus, Glareola maldivarum,
Pluvialis dominica, Numenius arquata, Tringa totanus, T. nebularia, T. stagnatilis and T.
glareola. The storks Mycteria leucocephala, Ephippiorhynchus asiaticus and Leptoptilos

javanicus and the ibis Threskiornis melanocephalus are regular visitors in small numbers. It is
possible that the endangered White-shouldered This Pseudibis davisoni and Giant This
Thaumatibis gigantea still exist in the area, although none has been seen in recent years. The
harriers Circus (aeruginosus) spilonotus and C. melanoleucos are common winter visitors.
Mammals include an otter Lutra sp. The rich reptilian fauna includes a wide variety of snakes
and turtles. The dominant fishes are species of Ophiocephalus, Clarias and Anabas.
Special floral values: One of the common marsh plants, Eleocharis dulcis, is the principal food
of the Sarus Cranes.
Research and facilities: Preliminary faunal and floral surveys have been carried out, and a
detailed study of the Sarus Crane population was initiated in 1988.
References: Karpowicz (1985); Le Dien Duc (1984, l987a & 1987b); Morris (1988b); Vo Quy
(1984); Vo Quy & Le Dien Duc (1984).
Criteria for inclusion: 123.
Source: Le Dien Duc and Derek A. Scott.
Wetland name: Tien River Estuary
Country: Vietnam
Coordinates: 9°45'-10°20'N, 106°02'-106°48'E;
Location: 50-120 km south of Ho Chi Minh City, Ben Tre Province.
Area: c.25,000 ha.
Altitude: 0-1.5m.
Biogeographical Province: 4.5.1.
Wetland type: 02, 06, 07, 10, 11 & 19.
Description of site: The estuarine system of the Tien River, the northernmost of the two main
distributaries of the Mekong River. The Tien River has six distributaries, which enter the sea
along the coast of Ben Tre Province, in the northeastern part of the delta. There are extensive
intertidal mudflats and some 16,500 ha of mangrove forest at the river mouths, and cultivated
plains with a complicated system of canals inland. In recent years, large areas of mangrove forest
have been cleared for shrimp and fish ponds. Salinities range from 0.5-30.0 p.p.t.; the tidal
amplitude varies from 1.5m at neap tides to 4.Om at spring tides.
Climatic conditions: Tropical monsoonal climate with a pronounced dry season from December
to April and a rainy season during the southwest monsoon from May to November. The average
annual rainfall is 1,495 mm (maximum 2,285 mm, minimum 955 mm), 85% of the precipitation
occurring between May and November. The mean annual temperature is 26.0-27.9°C (mean
maximum 32.7°C, mean minimum 23.1°C); the highest temperatures occur in April (34.7°C),
and the lowest in January (20.8°C). The mean annual relative humidity is 79.4% (maximum
82.5% in August, minimum 74.1% in April); the mean annual evaporation is 1,159 mm.
Principal vegetation: Mangrove forest dominated by species of Avicennia, Phoenix, Acanthus,
Nypa fruticans and Hibiscus sp. The mangrove forests are now much degraded as a result of
over-exploitation for firewood and clearance for aquaculture. The phytoplankton includes 278
species of Bacillariophyta, Pyrrophyta and Cyanophyta. The dominant genera are:
Melosira (9 species)
Thalassiosira (5)
Cyclotella (6)
Cossinodiscus (20)

Rhizosolenia (20)
Bacteriastrum (8)
Chaetoceros (38)
Bidduiphia (14)
Thalassionema (4)
Achnanthes (4)
Navicula (13)
Pleurosigma (4)
Nitzchia (18)
Peridinium (23)
Ceratium (28)
Densities of 114,000 to 3,100,000 individuals per cubic meter have been recorded.
Land tenure: Under cooperative ownership.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing, aquaculture and outdoor recreation. Aquaculture is very intensive; in 1980
there were 1,800 ha of shrimp and fishponds, and this area had been increased to 3,550 ha by the
following year. The adjacent plains are under cultivation for rice, sugar cane and coconuts.
Disturbances and threats: The major threat is the clearance of mangrove forest for aquaculture
ponds. The loss of mangrove forest is having an adverse effect not only on waterfowl
populations but also on the natural estuarine and inshore fisheries.
Economic and social values: The mangrove forests provide breeding and nursery grounds for
many commercially important species of fishes and crustaceans. The estuary supports a major
fishery, yielding about 5,500 metric tonnes of fishes and 1,300 metric tonnes of shrimps per year.
The region is also a popular recreation area for the people of Ben Tre Province.
Fauna: Thirty-six species have been recorded in the zooplankton, including Rotatoria (1),
Cladocera (2), Copepoda (26), Chaetognatha (2), Tunicata (2), Pteropoda (1), Decapoda larvae
(1) and Stomapoda larvae (1). The zoobenthos includes 13 families of arthropods and eight
families of molluscs. Many species of brackish water shrimp, such as Penaeus indicus, P.
monodon, P. merguiensis, Metapenaeopsis barbata and Metapenaeus monoceros, occur along
with several species of crabs of the genus Scylla. The fish fauna includes Lamniformes (1),
Rujiiformes (3), Torpediniformes (1), Clupeiformes (15), Scopheliformes (2), Anguilliformes
(4), Cypriniformes (2), Betoniformes (1), Gadiformes (1), Syngnathiformes (I), Mugilliformes
(3), Polynemiformes (3), Pereiformes (54), Pleuronectiformes (7) and Tetrodontiformes (4).
Most of the fishes are marine and brackish water species; freshwater species which sometimes
occur include Protus anguileauctatus, Leioeassis siamensis, Siluriliethys phaiosoma,
Kryptopterus kryptopterus, Clarias macrocephalus, C. batrachus and Trichogaster trichopterus.
The intertidal mudflats and mangrove swamps are known to be very important for a wide variety
of waterfowl, particularly migratory shorebirds, but no details are available.
Special floral values: No information.
Research and facilities: Some research has been carried out on the planktonic fauna and flora
and the fishery resources.
References: Vu Trung Tang et al. (1981).
Criteria for inclusion: 1b, le, 2c, 3b.
Source: Le Dien Duc.

Wetland name: Minh Hal Melaleuca Forest
Country: Vietnam
Coordinates: 9°08'-9°30'N, 104°51'-105°l8'E;
Location: north and west of Ca Mau Provincial Town, Minh Hai Province.
Area: 163,000 ha.
Altitude: 0.4-1.0m.
Biogeographical Province: 4.5.1.
Wetland type: 15, 19 & 21.
Description of site: A large area of seasonally flooded Melaleuca swamp forest in western Minh
Hai Province near the shores of the Gulf of Thailand. There are some open swampy areas on the
fringes of the forest, e.g. at Ngoc Hoang, and some areas of rice paddies. The forest floods
during the rainy season and dries out in the dry season; the maximum depth of water varies from
0.5 to 1.0m. The water is fresh with a pH of 4.5-5.0. Most of the area is covered in a layer of peat
2-3m deep, and the soils have a high acid sulphate content; in the Vo Doi Protected Forest (3,945
ha), there are 3,370 ha of peat soils (83.9%) and 572 ha of clay soils (145%).
In the past, this region was famous for its dense Melaleuca forests. However, during the war
years the region suffered serious damage from bombing and the extensive use of napalm and
toxic chemicals, and since then, large areas have been cleared for timber and agricultural land or
destroyed by forest fires. Only some 63,000 ha of forest remain, and much of this, such as the U
Minh Thuong forest, is in very poor condition. The U Minh ha forest, which includes the Vo Doi
Protected Forest, is in better condition, with trees aproximately 4-Sm tall and O.2-O.25m in
diameter. Some reafforestation has taken place in recent years.
Climatic conditions: Tropical monsoonal climate with a pronounced dry season from November
to April and a rainy season during the southwest monsoon from May to October. The average
annual rainfall is 2,350 mm (minimum 1,940 mm, maximum 2,810 mm), and the mean annual
temperature 26.5°C (mean monthly minimum 24.0°C). The mean relative humidity is 85.6%, and
the mean annual evaporation 1,005 mm.
Principal vegetation: Melaleuca leucodendron is the dominant tree species throughout the area;
the creeper Stenochlaena palustris is abundant in the understorey. In the slightly higher areas,
Aistonia spatulata is the most common species. Swampy areas support dense growths of aquatic
grasses, reeds and Nymphaea sp. About 40 species of aquatic plants including seven species of
Cyperus have been recorded in the Vo Doi Protected Forest.
Land tenure: State owned (Minh Hai Province). The Vo Doi Protected Forest is owned by the
People's Committee of Minh Hai Province.
Conservation measures taken: In 1975, the provincial authorities initiated a programme to
restore the Melaleuca forests to their natural condition. Some 5,000 ha of the forest have already
been replanted by the Song Trem Forest Station, although this has been complicated by the
persistent toxic effects of defoliant herbicides used during the war. A complicated system of
canals and dikes has been constructed within the forest to facilitate the manipulation of water
levels and to prevent forest fires during the dry season. Observation towers ten metres in height
have been constructed to provide an early warning system against fires. In 1985, the National
Government established a protected area of 3,945 ha in the U Minh ha forest. This reserve, the
Vo Doi Protected Forest, is situated in Tran Van Thoi District, 30 km west of Ca Mau and 12 km
from the Gulf of Thailand (908'-9°22'N, l04°5l'-lO5°OO'E). A management committee has been

set up, and 20 foresters have been employed to protect the reserve. Former rice-growing areas
within the protected area have been replanted with Melaleuca.
Conservation measures proposed: A management plan for the rational utilization of the forest
resources is being developed by the local authorities. There are plans to build a Centre for
Melaleuca Forest Studies in the Vo Doi Protected Forest.
Land use: Fishing and harvesting of forest products such as timber, firewood and honey. The
leaves of Melaleuca are processed to produce essential oils for export, and the creeper
Stenochlaena palustris is used as string. The Melaleuca forests grow on sulphate soils generally
unsuitable for agriculture, and only a small part of the area is under permanent cultivation.
Approximately 1,380 people were living in and around the Vo Doi Protected Forest in 1985.
Most of these were dependent on agriculture, mainly the cultivation of rice and bananas.
Possible changes in land use: It has recently been suggested that the peat resources (estimated at
about 60 million tonnes) should be exploited on a commercial basis. This suggestion has already
met with considerable opposition because of the profound effects that large-scale exploitation of
the peat would have on the water regime and the forestry, wildlife and fishery resources of the
region.
Disturbances and threats: The most serious threat to the Melaleuca forest is fire. This can be
particularly damaging when the underlying peat begins to burn. The frequency of forest fires has
increased considerably in recent years, and in some cases, hundreds of hectares of forest have
been lost. In most cases, the fires are caused by human activities such as rat-catching and
honey-gathering. The other main threats to the forest are over-exploitation of the timber
resources, forest clearance for human settlement and agriculture (particularly bananas), and peat
extraction.
Economic and social values: The Melaleuca forest is very important for the local communities;
it provides a valuable source of fuel wood and timber as well as a variety of other forest
products. The forest produces a large amount of leaf litter which constitutes the first link in the
food chain of many aquatic animals and supports a significant fishery. Fish production in the
canal system of U Minh Thuong is estimated at about 50 metric tonnes per year. The forest
yields a rich harvest of wild honey; as many as 260 people in four small villages in U Minh
Thuong earn their living from honey. The peat is a valuable source of fuel and fertilizer. The
forests create an attractive landscape and have some potential for nature-oriented tourism.
Fauna: The Melaleuca forests of the Mekong Delta were formerly very rich in wildlife,
supporting a great diversity of mammals, birds, reptiles and amphibians, and providing nesting
sites for huge numbers of large water birds. The wildlife was drastically depleted during the war
and as a result of subsequent forest clearance and forest fires. Increased protection and
restoration measures in recent years have, however, led to a partial recovery in some species,
particularly water birds. A recent survey of the Yo Doi Protected Forest recorded 23 species of
mammals, 91 species of birds, 36 species of reptiles and 11 species of amphibians.
The mammalian fauna formerly included Tiger Panthera tigris, but this is now extinct in the
area. Mammals still present include Cervus unicolor, Muntiacus muntjak, Sus scrofa, Felis
chaus, F. temmjncki, F. viverrina, Viverra zibetha, Lutra perspicillata, Macaca mulatta, Tupaia
glis Manis javanica and Caluosciurus pygerythrus. However, the populations are small because
of frequent forest fires and poaching. Clumps of Aistonia spatulata on high ground provide
roosting sites for thousands of fruit bats Cynopterus brachyotis and Megaerops ecaudatus.
The bird fauna includes many wetland birds such as herons, egrets, storks, ibises, ducks, rails and
shorebirds, along with a wide variety of typical lowland forest birds. In the past, the forests

supported the largest breeding colonies of water birds in the delta; in 1978, the main colony at
Khanh Lam (U Minh Forest) contained Phalacrocorax niger, Anhinga melanogaster, Egretta
garzetta, E. alba, Ardea purpurea, Mycteria leucocephala, Ciconia episcopus, Ephippiorhynchus
asiaticus, Leptoptilos javanicus, L. dubius, Threskiornis melanocephalus and Plegadis
falcinellus. The region also supported populations of the endangered Milky Stork Mycteria
cinerea, White-shouldered This Pseudibis davisoni and Giant This Thaumatibis gigantea.
However, several large forest fires and the recent expansion of agricultural areas have destroyed
much of the nesting habitat and the large colonies of water birds have disappeared. Some herons,
egrets and storks still nest in the area, but L. dubius, P. davisoni and T. gigantea may now be
extinct in the southern delta, and M. cinerea has become very rare. Waterfowl recorded during
recent surveys include Phalacrocorax carbo, P. fuscicollis, P. niger, Anhinga melanogaster,
Ixobrychus sinensis, I. cinnamomeus, I. flavicollis, Nycticorax nycticorax, Ardeola bacchus, A.
speciosa, Egretta garzetta, E. intermedia, E. alba, Ardea purpurea, A. cinerea, A. sumatrana,
Mycteria leucocephala, Anastomus oscitans, Ciconia episcopus, Ephippiorhynchus asiaticus,
Leptoptilos javanicus, Threskiornis melanocephalus, Dendrocygna javanica, Nettapus
coromandelianus, Rallus striatus, Rallina fasciata, Gallicrex cinerea, Porphyrio porphyrio,
Rostratula benghalensis and Glareola maldivarum. Wintering ducks and shorebirds include
Anas crecca, Himantopus himantopus, Tringa glareola, Actitis hypoleucos and Gallinago
gallinago. The area remains rich in birds of prey such as Elanus caeruleus, Milvus migrans,
Haliastur indus, Circus (aeruginosus) spilonotus and C. melanoleucos, and supports five species
of kingfishers, Ceryle rudis, Alcedo atthis, Pelargopsis capensis, Halcyon pileata and H. chioris.
Reptiles include Python molurus, Oligodon cychirus, Oryophis prasinus, Ptyas korros, P.
mucosus, Trimeresurus allolabris, Bulgarus fasciatus, Naja naja, Calotes versicolor, Gekko
gekko, Mabouya multifasciata and Varanus salvator. Amphibians include Jchthyophis
glutinosus, Kaloula pulchra, Bufo melanostictus, Oedozyga limma, Rana limnocharis, R.
macrodactyla and R. rugulosa.
The most abundant fishes are Ophiocephalus striatus, Anabas testudineus, Fluta alba and
Clarias macrocephalus. The freshwater shrimp Macrobrachium rosenbergii also occurs in the
area.
Special floral values: The region supports the most extensive stands of Melaleuca forest
remaining in Vietnam.
Research and facilities: Preliminary faunal and floral surveys have been carried out in the area.
References: Karpowicz (1985); Le Dien Due (1984); Ly Tho (1985); Phung Trung Ngan (1987);
Vo Quy (1984); Vo Quy & Le Dien Due (1984).
Criteria for inclusion: 123.
Source: Le Dien Due and Derek A. Scott.
Wetland name: Bac Lieu Coastal Marshes and Bird Colony
Country: Vietnam
Coordinates: 9°00'N, 105°25'E to 9°l9'N, 106°0l'E;
Location: along 75 km of coast east and west of Bac Lieu, Minh Hai Province. The bird colony
(9°15'N, 105°43'E) is 8 km south of Bac Lieu Town and 3 km from the coast.
Area: Coastal marshes c.22,500 ha; bird colony 40 ha.
Altitude: 0-2m.
Biogeographical Province: 4.5.1.

Wetland type: 06, 07, 08, 09, 10 & 19.
Description of site: A 75 km stretch of coastal mudflats with a narrow fringe of Rhizophora
mangroves backed by a broad belt of saltpans and aquaculture ponds, along the southeast coast
of the Mekong Delta; also a small patch of mangrove forest with a large breeding colony of
water birds near Bac Lieu Town. In the region of Bac Lieu, the coastal wetlands consist of a zone
of mudflats up to 2 km wide at low tide, a fringe of mangroves l00-200m wide, and a large
expanse of saltpans two km wide and 1 5 km in length. Many of the saltpans have been
abandoned and are now overgrown with salt marsh vegetation. The small patch of mangrove
forest at Vinh Thanh near Bac Lieu Town is a remnant of a once extensive forest formed about
40 to 50 years ago, but severely damaged by toxic chemicals during the war and subsequently
cleared for agricultural land and aquaculture ponds. The remaining stand of 18 ha has been
protected and managed by the local people since 1960. The forest floods to a maximum depth of
one metre during the rainy season and dries out completely during the dry season. The soil has a
high sulphate content and is therefore unsuitable for agriculture.
Climatic conditions: Tropical monsoonal climate with a pronounced dry season from December
to April and a rainy season during the southwest monsoon from May to November. The average
annual rainfall is 2,360 mm (minimum 1,940 mm, maximum 2,818 mm), the mean annual
temperature is 25.5°C (minimum 15.3°C, maximum 30.3°C), and the mean relative humidity is
85.6%.
Principal vegetation: The coastal mangrove fringe is dominated by species of Rhizophora. The
dominant tree species at the bird colony are Lumnitzera racemosa, Hibiscus tiliaceus, Phoenix
paludosa and Excoecaria agallocha; other species include Thespesia populnea and Avicennia
alba. The undergrowth is sparse and characterized by small shrubs of Lantana camara, Ardisia
spp, Capsicum spp and Acrostichum aureum. Some replanting has taken place, particularly with
P. paludosa, a thorny species much favoured by the birds for nesting sites. The surrounding
grassland is dominated by Eleocharis spiralis, Paspalum vaginatum, Fimbristylis littoralis,
Hygrophila erecta and Pluchea indica. Adjacent areas are under cultivation, especially for rice
and coconuts.
Land tenure: State owned; the bird colony is owned by the People's Committee of Bac Lieu
Town and Dong Hai State Farm.
Conservation measures taken: The local authorities are carrying out a programme of
reafforestation with mangrove species along the coastal fringe. The bird colony has been
protected unofficially since about 1975. A National Sanctuary of 19 ha was established in 1985,
and this has since been increased in size to 40 ha. Some management has been carried out,
including replanting with mangrove species, the digging of a moat around the site to prevent
poaching, and the construction of a small visitor centre.
Conservation measures proposed: Proposals for the future management and development of
the reserve include excavating permanent ponds and creating other marshy habitats to increase
species diversity, planting more trees suitable for nesting birds, building observation towers,
producing posters of the colony and its birds for educational purposes, training wardens,
undertaking research on the ecology of the breeding birds, and developing tourism in the area.
The Brehm Fund in the Federal Republic of Germany is assisting in this programme.
Land use: Fishing, aquaculture and production of salt in the coastal marshes; cultivation of rice,
coconuts and other crops in surrounding areas. The bird colony is managed exclusively for
nature conservation.

Disturbances and threats: The principal threat at the bird colony is poaching. Wardening of the
reserve is not very effective, and some eggs and young birds are taken illegally for food and for
sale in local markets. Insecticides are widely used on the adjacent rice fields where many of the
birds feed. The major threat in the coastal marshes is the continuing destruction of mangrove
forest for saltpans and aquaculture ponds.
Economic and social values: The bird colony is of great educational and recreational value
because of its proximity to the large town of Bac Lieu.
Fauna: The Bac Lieu mangrove forest is a very important breeding and roosting site for a wide
variety of large water birds. In 1979, the total breeding population was estimated at 70,000 birds.
The population declined somewhat in the early 1980s, but seems to be recovering again under
improved protection. The main breeding season is in the rainy season, from June to August, and
most birds move out of the area during the dry season. The breeding species are Phalacrocorax
carbo, P. fuscicollis, P. niger, Anhinga melanogaster, Ixobrychus cinnamomeus, I. flavicollis,
Nycticorax nycticorax, Ardeola speciosa, Bubulcus ibis, Butorides striatus, Egretta garzetta, E.
intermedia, E. alba, Ardea purpurea, A. cinerea, A. sumatrana, Mycteria leucocephala,
Threskiornis melanocephalus and Plegadis falcinellus. The most abundant species are P. niger,
N. nycticorax, E. garzetta, E. alba, T. melanocephalus (800-1,000 individuals) and P. falcinellus
(1,200-1,500 individuals). A few Milky Storks Mycteria cinerea occasionally visit the colony but
no longer breed there. At the height of the dry season in March 1988, about 5,000 birds of nine
species were using the colony as a roosting site; these were mostly:
P. niger (1,000)
N. nycticorax (100)
A. speciosa (300)
E. garzetta (3,000)
E. alba (300)
The coastal mudflats and saltpans are of considerable importance not only as feeding areas for
herons and egrets from the bird colony, but also as staging and wintering areas for migratory
shorebirds and terns. Migratory waterfowl observed in the saltpans near Bac Lieu in mid-March
1988 included several hundred shorebirds of 12 species, 200 Chlidonias hybrida, 30
Gelochelidon nilotica and 12 Hydroprogne caspia.
Special floral values: No information.
Research and facilities: Some preliminary surveys and censuses have been carried out at the
bird colony.
References: Le Dien Duc (1984); Le Dien Duc & Le Dinh Thuy (1987); Phung Trung Ngan
(1987); Vo An ha & Nguyen Dinh Dien (1985); Vo Quy (1984); Vo Quy & Le Dien Duc (1984).
Criteria for inclusion: 1b, 2c, 3a.
Source: Le Dien Duc and Derek A. Scott.
Wetland name: Dam Doi (Ngoc Hien) Bird Colony
Country: Vietnam
Coordinates: 8°56'N, 105°13'E;
Location: near the southern tip of the Mekong Delta, 5 km SSE of Dam Doi District Town and
70 km southwest of Bac Lieu, Dam Doi District, Minh Hai Province.
Area: 119 ha.
Altitude: 0.5m.

Biogeographical Province: 4.5.1.
Wetland type: 07.
Description of site: A small patch of mangrove forest with trees at least three metres in height,
bounded to the northwest by the Dam Doi River and some 17 km from the coast of the East Sea.
The Bay Hap canal and many small streams flow through the area. The forest is subject to tidal
inundation, with flooding to a depth of one meter. The salinity is 20 p.p.t. The mangrove forest
was formed in 1960; although it was sprayed with toxic chemicals during the war, the damage
was not very serious and the forest remains in good condition. The site was colonized by nesting
water birds in 1964, and now holds the largest breeding colony of water birds in southern
Vietnam.
Climatic conditions: Tropical monsoonal climate with a pronounced dry season from December
to April and a rainy season during the southwest monsoon from May to November. The average
annual rainfall is 2,360 mm (minimum 1,940 mm, maximum 2,818 mm), the mean annual
temperature is 25.5°C (minimum 15.3 °C, maximum 30.3°C), and the mean relative humidity is
85.6%.
Principal vegetation: Mangrove forest dominated by species of Avicennia (50%), Bruguiera
(33%) and Rhizophora (7%). The forest presents a three-storeyed appearance with a
well-developed upper stratum at 15-20m dominated by Avicennia alba and A. officinalis. Other
species include Rhizophora apiculata and Bruguiera parviflora. The middle stratum with trees
8-lOm in height consists of Excoecaria agallocha, Ceriops tagal, Phoenix paludosa and Nypa
fruticans. The ground flora includes Acrostichum aureum with Acanthus ebracteatus. Lianasa
are abundant in exposed sites and include Derris trifoliata and Flagellaria indica.
Land tenure: The site is owned by the Forest Department of Dam Doi District; surrounding
areas are owned by the District Department of Agriculture and agricultural cooperatives.
Conservation measures taken: The site was declared a protected area by the National
Government in 1985. Seven guards have been appointed to protect the bird colony, but the level
of protection is poor.
Conservation measures proposed: Protection measures should be enforced and some
management carried out to improve the site for breeding water birds. The canals leading into the
bird colony should be fenced off to prevent access by poachers, and guard posts should be built
at critical points around the perimeter of the colony. A programme of environmental education
for the general public should be initiated to improve local attitudes to the nesting birds. The
Working Group on Wetlands and Water birds plans to organize a short training course on water
birds and wetland management for the reserve staff.
Land use: Nature conservation.
Disturbances and threats: There is a considerable amount of illegal harvesting of eggs and
young birds for food and for sale in local markets. This heavy exploitation is thought to have
been responsible for the recent decline in numbers of birds.
Economic and social values: The large bird colony is thought to be beneficial to agriculture in
surrounding areas, because many of the birds feed on insects and other pests in rice fields. The
birds' excrement supports the production of algae and zooplankton, which provide a food source
for shrimps and fishes in the wetlands around the colony. The spectacular concentrations of birds
attract many visitors and could be promoted as a major tourist attraction.
Fauna: The Dam Doi sanctuary holds the largest breeding colony of water birds in southern
Vietnam. An estimated 100,000 individuals were present at the height of the breeding season in
June, July and August in the late 1970s, but numbers have declined markedly in recent years,

apparently because of illegal exploitation of eggs and young birds for food. The main breeding
species are Phalacrocorax carbo, P. niger, P. fuscicollis, Anhinga melanogaster (6-10
individuals), Ixobrychus sinensis, I. cinnamomeus, I. flavicollis, Nycticorax nycticorax, Ardeola
speciosa, Bubulcus ibis, Egretta garzetta, E. intermedia, E. alba, Ardea purpurea, A. cinerea, A.
sumatrana, Mycteria leucocephala, Anastomus oscitans (8-10 individuals), Threskiornis
nelanocephalus (1,500-2,000 individuals) and Plegadis falcinellus (1,500-2,000 individuals).
Other water birds occurring in the sanctuary include Tachybaptus ruficollis, Amaurornis
phoenicurus, Gallicrex cinerea and Gallinula chloropus. The Milky Stork Mycteria cinerea is an
occasional visitor to the colony but no longer breeds in the area.
Other fauna includes the otter Lutra perspicillata, various fruit bats, the python Python molurus,
monitor lizards Varanus sp and frogs of the genus Rana.
Special floral values: None known.
Research and facilities: Some preliminary surveys and censuses have been carried out at the
colony, but no detailed studies have been made.
References: Le Dien Duc (1984); Le Dien Duc & Le Dinh Thuy (1987); Phung Trung Ngan
(1987); Vo An ha & Nguyen Dinh Dien (1985); Vo Quy (1984); Vo Quy & Le Dien Duc (1984).
Criteria for inclusion: 2c, 3a.
Source: Le Dien Duc.
Wetland name: Cal Nuoc (Tan Hung) Bird Colony
Country: Vietnam
Coordinates: 8°58'N, 105°06'E;
Location: near the southern tip of the Mekong Delta, 25 km SSW of Ca Mau, Cai Nuoc District,
Minh Hai Province.
Area: Bird colony 13 ha; reserve 20 ha.
Altitude: 0.5m.
Biogeographical Province: 4.5.1.
Wetland type: 07.
Description of site: A small patch of mangrove forest in the southern part of the Mekong Delta,
surrounded by agricultural land with many canals and human settlements. The forest holds one
of the largest breeding colonies of water birds in the Mekong Delta.
Climatic conditions: Tropical monsoonal climate with a pronounced dry season from December
to April and a rainy season from May to November. The average annual rainfall is 2,360 mm, the
mean annual temperature 25.5°C, and the mean relative humidity 85.6%.
Principal vegetation: Mangrove forest dominated by Phoenix paludosa, with scattered Nypa
fruticans, Bruguiera parviflora, Excoecaria agallocha and, on the ground, Acrostichum aureum.
Lianas such as Flagellaria indica and Sarcolobus globosus are present. Surrounding areas are
under cultivation, mainly for rice.
Land tenure: State owned.
Conservation measures taken: The mangrove forest and environs (20 ha) were declared a
protected area by the National Government in 1985. A resident guard is stationed at the bird
colony, but the degree of protection is reported to be poor.
Conservation measures proposed: Protection measures should be improved and all access to
the bird colony should be strictly controlled.
Land use: Nature conservation.

Disturbances and threats: There is a considerable amount of human disturbance at the colony
and illegal harvesting of eggs and young birds for human consumption.
Economic and social values: No information.
Fauna: The Cai Nuoc bird colony is one of the three largest breeding colonies of water birds in
the Mekong Delta. Thirty species of water birds are known to breed, the most abundant being
cormorants (Phalacrocorax spp) and herons and egrets (Ardeidae). The colony is particularly
noteworthy for its breeding Anhinga melanogaster (15-20 individuals), Anastomus oscitans (over
100), Threskiornis melanocephalus (500-600) and Plegadis falcinellus (1,000-1,300).
Special floral values: None known.
Research and facilities: Some preliminary surveys and censuses have been carried out at the
colony, but no detailed studies have been made.
References: Le Dien Duc (1984); Le Dien Duc & Le Dinh Thuy (1987); Luthin (l987b); Phung
Trung Ngan (1987); Vo An ha & Nguyen Dinh Dien (1985); Vo Quy (1984); Vo Quy & Le Dien
Duc (1984).
Criteria for inclusion: 2c, 3a.
Source: Le Dien Duc.
Wetland name: Nam Can Mangrove Forest
Country: Vietnam
Coordinates: 8°33'-8°50'N, 104°43'-lO5°lO'E;
Location: at the southern tip of the Mekong Delta, south and west of Nam Can District Town,
Nam Can, Ngoc Hien and Cai Nuoc Districts, Minh Hai Province.
Area: 76,308 ha.
Altitude: Sea level.
Biogeographical Province: 4.5.1.
Wetland type: 06, 07 & 10.
Description of site: A large area of mangrove forest and associated intertidal mudflats around
Cua Song Bay at the extreme southern tip of the Mekong Delta, bounded to the west by the Gulf
of Thailand and to the southeast by the East Sea. The entire area is subject to tidal inundation
twice daily, the tidal amplitude varying between 0.53m at neap tides and 1.09m at spring tides.
The water in the channels is either brackish or saline, and there is no fresh water in the area. The
average salinity at Ca Mau Cape is 24.5-26.0 p.p.t., decreasing to 18.0-20.0 p.p.t. after heavy
rainfall. Accretion is occurring at a rapid rate, the mudflats extending westwards at about 60m
per year.
About 45,000 ha (40%) of the mangrove forest in Minh Hai Province were destroyed by toxic
chemicals during the period 1968-1970, and since then many thousands of hectares have been
cut down for timber and fuel wood or cleared for the construction of shrimp and fish ponds.
Climatic conditions: Tropical monsoonal climate with a dry season from November to March
and a rainy season during the southwest monsoon from April to October. The average annual
rainfall is 2,250 mm (range 1,940 to 2,950 mm), the heaviest rainfall occurring in August and
September. Mean monthly temperatures range from a minimum of 25.0°C in January to a
maximum of 27.8°C in February; mean relative humidities range from 79% to 88%. Storms are
frequent in April and May, with wind speeds sometimes exceeding 100 km/hr.
Principal vegetation: Extensive mangrove forests dominated by species of Avicennia and
Rhizophora. The following species have been recorded in the forests: Avicennia lanata, A.

officinalis, A. alba, Rhizophora apiculata, R. mucronata, R. orientala, R. stylosa, Bruguiera
parviflora, B. gymnorhiza, B. sexangula, Lumnitzera racemosa, Ceriops tagal, C. decandra,
Xylocarpus granatum, Sonneratia ovata, Excoecaria agallocha, Phoenix paludosa, Nypa
fruticans, Kandelia candel, Aegiceras corniculatum, Acanthus ilicifolius, A. ebracteatus,
Pluchea pteropoda, Paspalum vaginatum, Acrostichum aureum, Derris trifolia and Sarcolobus
globosus. The three main groups of algae are Baccilariophyta, Cyanophyta and Chiorophyta.
Forty-four genera have been recorded, the commonest being Rhizozlenia and Cyclotella.
Land tenure: Under provincial ownership.
Conservation measures taken: A protected area of 7,547 ha was established by the National
Government in 1985. Reafforestation activities are being promoted by the Forestry Department
and by the local people themselves.
Conservation measures proposed: None
Land use: Forest exploitation for timber, fuel wood and charcoal, and fishing for finfish and
shellfish. Aquaculture is becoming important, and there are now 7,158 ha of shrimp ponds.
Shifting agriculture occurs in areas where the sulphate content of the soil is low.
Possible changes in land use: There are plans to construct additional fish and shrimp ponds in the
area.
Disturbances and threats: The main threat is clearance of mangrove forest to make room for
fish and shrimp ponds. Thousands of hectares have already been cleared, and this destruction
continues. The uncontrolled cutting of mangroves for construction materials, firewood and
charcoal is also a major problem. It is widely assumed that water birds, especially the large
colonial species, are harmful to aquaculture, and as a result these birds are persecuted in some
areas.
Economic and social values: Approximately 70,000 people are dependent to some extent on the
Nam Can mangrove forests for their food, fodder, medicines, housing materials and other
construction materials. Of a total work force of 27,000, 18,500 are employed in agriculture,
almost 4,200 in fishing and 320 in forestry. The local fishery yields an annual harvest of about
10,000 metric tonnes, and thereby constitutes a very important source of protein for the local
people. The forest is also a recreation area for local people and other visitors.
Fauna: The mangrove forests are very important for wildlife especially birds. At least two or
three new breeding colonies of large water birds have been established in recent years. Resident
waterfowl include Pelecanus philippensis, Phalacrocorax carbo, Anhinga melanogaster,
Ixobrychus sinensis, I. cinnamomeus, I. flavicollis, Nycticorax nycticorax, Ardeola bacchus, A.
speciosa, Bubulcus ibis, Butorides striatus, Egretta sacra, E. garzetta, E. intermedia, Ardea
purpurea, A. cinerea, A. sumatrana, Anastomus oscitans, Ciconia episcopus, Threskiornis
melanocephalus, Plegadis falcinellus, Dendrocygna javanica, Rallus striatus, Amaurornis
phoenicurus, Gallicrex cinerea and Gallinula chioropus. The extensive intertidal mudflats are an
important staging and wintering area for large numbers of migratory shorebirds such as
Himantopus himantopus, Recurvirostra avosetta, Pluvialis dominica, P. squatarola, Charadrius
dubius, C. mongolus, C. leschenaultii, Limosa limosa, Numenius phaeopus, N. arquata, Tringa
erythropus, T. totanus, Xenus cinereus, Actitis hypoleucos, Gallinago stenura and G. gallinago.
Mammals include Macaca mulatta, Lutra perspicillata, Viverra zibetha, Felis chaus, F.
viverrina, Neofelis nebulosa, Sus scrofa and Cervus unicolor. Reptiles and amphibians include
Python reticulatus, P. molurus, Enhydris spp, Varanus sp, Mabouya multifasciata, Bufo
melanostictus and four species of Rana.

Fifty-three species of fishes have been recorded, representing 13 orders and 29 families.
Perciformes comprise 47% of the total (25 species).
Special floral values: The site contains the largest stands of mangrove forest remaining in
Vietnam.
Research and facilities: A considerable amount of research has been carried out in the Nam Can
mangrove forests by Vietnamese scientists. A scientific workshop on the mangrove ecosystems
of Vietnam, held in Hanoi in 1984, reviewed much of this work.
References: Hoang Thi San & Phan Nguyen Hong (1984); Karpowicz (1985); Le Dien Duc
(1984); Nguyen Hoang Tn (1984a & 1984b); Phan Nguyen Hong (l984a, l984b, 1984c &
1984d); Vo Quy (1984); Vo Quy & Le Dien Duc (1984); Vo Quy & Phan Nguyen Hong (1984).
Criteria for inclusion: 123.
Source: Le Dien Duc.
Wetland name: Con Dao Archipelago
Country: Vietnam
Coordinates: 8°37'-8°46'N, 106°32'-106°45'E;
Location: 85 km off the coast of the Mekong Delta, 179 km SSW of Vung Tau and 220 km
south of Ho Chi Minh City.
Area: 7,200 ha.
Altitude: O-577m.
Biogeographical Province: 4.5.1.
Wetland type: 03, 04, 05, 07, 14 & 21.
Description of site: Con Dao Archipelago consists of one large island (Con Dao) and fifteen
small islands and islets, 85 km off the mainland coast of southern Vietnam. The islands are
rugged and mountainous; much of the main island is over 200m above sea level and two peaks
exceed 500m (Tranh Cia Mountain 577m; Chua Mountain 515m). Gradients are generally steep,
and the small coastal plains are very narrow. Numerous caves and grottos are found on the
higher slopes. There are no permanent rivers or streams on the islands; the only water courses are
short streams such as the Bung Beo, Co Ong, Ot, Dong Phuong and Chua Mien, which dry up in
the dry season. However, during periods of heavy rainfall in the wet season, flooding can occur
in the valleys. There is only one permanent freshwater lake on the islands, Quang Trung Lake.
This small lake of 20 ha in extent has a mean depth of 1.22m (maximum 1.5m) and a capacity of
about 200,000 cubic metres. However, the lake is gradually becoming overgrown with aquatic
vegetation. Underground water is concentrated in the Con Son Valley, where the water table is
about one metre above sea level. This source of water has been estimated at 18.4 million cubic
metres.
Climatic conditions: Tropical monsoonal climate with a pronounced maritime influence. The
average annual rainfall is 2,200 mm (range 1,340-2,730 mm). Over 87% of the precipitation
occurs during the rainy season from May to November, the rainfall reaching its peak in October.
The dry season lasts from December to April. The mean annual temperature is 26°C; May has
the maximum mean monthly temperature (28.3°C) and January the minimum (25.3°C). The
absolute maximum and minimum temperatures recorded are 36.0°C and 18.4°C, respectively.
The average humidity is 80%; the humidity remains high throughout the year, the minimum
mean monthly humidity being 78% in January. The prevailing winds are westerly during the

rainy season and easterly or east-northeasterly during the dry season. Strong winds are frequent
in January and February. The mean annual evaporation is 1,033 mm.
Principal vegetation: Some 361 species of plants have been recorded in the archipelago. The
vegetation of the islands is similar in composition to that of comparable areas on the mainland.
However, because of the great diversity in topography and micro-climate, the islands possess a
wide range of forest types in a very small area. These include mangrove forest with species of
Avicennia and Rhizophora on the coast, Melaleuca forest on sulphate soils in sand dune areas
behind the mangrove forest, lowland moist tropical forest with species of Dipterocarpus and
many other plant species typical of south and central Vietnam, and a forest type dominated by
Chukrasia tabutalis, which otherwise occurs only in the north-central and northern parts of the
country. On sheltered slopes with a deep layer of humus, the forest grows to a considerable
height and often contains two or three strata, whereas on exposed slopes, the trees are stunted
and the canopy is very dense and even. As a result of 100 years of exploitation, the forests are
now much degraded. Recent figures give the total area of forest as 6,324 ha, representing 87.8%
of the whole area of the archipelago. This includes 2,096 ha of poor forest, 916 ha of secondary
forest, 675 ha of montane forest, 2,331 ha of shrubs and young trees, 161 ha of forestry
plantations and 17 ha of mangrove and Melaleuca forest.
Land tenure: Public land.
Conservation measures taken: On the recommendation of the Ministry of Forestry and
Committee for Rational Utilization of Natural Resources and Environmental Protection, the
Government has given protected status to the forests on the main island.
Conservation measures proposed: A proposal that the entire archipelago be designated as a
National Park has recently been approved by the Government. A management plan for the
National Park is currently being prepared for submission to the Government.
Land use: Fishing and tourism; also some subsistence agriculture, collection of firewood and
hunting. The only people resident on the islands are government employees working in
administration, forestry, fisheries, tourism and transportation.
Disturbances and threats: Because of difficulties in supplying the islands from the mainland,
the government employees resident on the islands have cleared forest to grow their own crops.
They also exploit the forest for construction materials and firewood, and hunt the wildlife for
food. Over the years, this exploitation has resulted in the degradation of the forests, their wildlife
and the marine fauna. Populations of the macaque Macaca mulatta and Edible-nest Swiftiet
Collocalia fuciphaga have declined rapidly in recent years as a result of this exploitation.
Economic and social values: The waters around the islands support an important fishery,
producing finfish, shrimps and molluscs not only for local people but also for the markets in
Vung Tai and Ho Chi Minh City. With their spectacular scenery and diverse fauna and flora, the
islands have considerable potential for both domestic and international tourism. The
development of tourism should be given high priority, since it would generate income to improve
the standard of living of the government employees on the islands and thereby reduce the need
for exploitation of the islands' limited natural resources.
Fauna: In general, the fauna of the Con Dao Archipelago is rather poor in species. A recent list
of the species known to occur includes 18 mammals, 62 birds, 19 reptiles, six amphibians, 150
bivalves (27 of which are of economic importance), 34 snails, five crabs, one shrimp, two
limuloids, two scorpions, four spiders, two Acarina, four Polypoda, 28 insects and eight corals.
Noteworthy mammals include an endemic species of squirrel and an endemic form of the Great
Black Squirrel Ratufa bicolor. Dolphins Delphinus sp and Finless Porpoise Neophocaena

phocaenoides regularly occur close inshore around the main island. The macaque Macaca
mulatta was common on the main island as recently as the late 1970s, but has decreased rapidly
in numbers since then due to excessive hunting and human disturbance.
Some of the islands, notably Hon Trung Islet, support large breeding colonies of sea-birds
including Phaethon aethereus, Sula dactylatra, Sterna dougallii, S. sumatrana and S. anaethetus.
The archipelago lies on a major bird migration route and provides resting and feeding areas for
large numbers of birds during the migration seasons. Water birds known to occur on the islands
include Ixobrychus flavicollis, Ardeola speciosa, Egretta sacra, E. garzetta, Dendrocygna
javanica, Pandion haliaetus, Haliastur indus, Haliaeetus leucogaster and a variety of shorebirds.
Resident land birds include the Pied Imperial Pigeon Ducula bicolor, a species which is scarce
throughout much of its range but still rather common on Con Dao. The Edible-nest Swiflet
Collocalia fuciphaga (francica) nests in caves on some of the islands, along with two other
species of swifts, Apus affinis and A. pacificus. The numbers of swifts are, however, decreasing
rapidly due to the collecting of their nests for export.
Reptiles include the sea turtles Eretmochelys imbricata and Chelonia mydas, two species of
monitor lizard Varanus spp and two species of pythons Python spp.
Special floral values: The vegetation includes many plants of medicinal value, such as Oroxylon
indicum, and ornamental species sold throughout southern Vietnam and abroad. The wild grape
thrives on the islands, the vines producing bunches of grapes weighing more than two kilograms.
A distinctive grape has been produced by crossing domestic stock with wild grapes on Con Dao.
Research and facilities: Several faunal and floral surveys have been carried out on the islands.
References: Vo An ha et al. (1983 & 1987).
Criteria for inclusion: lb, 2a, 2c, 2d.
Source: Le Dien Duc.
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KAMPUCHEA
INTRODUCTION
Area: 181,035 sq.km.
Population: 7,500,000.
Kampuchea is a small country situated almost entirely within the lower Mekong basin between
latitudes 10°30' and 14°30'N and longitudes 102°20' and 107°30'E. It is almost completely
surrounded by its neighbours Thailand, Laos and Vietnam, and possesses only a short coastline on
the Gulf of Thailand in the southwest. Much of the central and southeastern part of the country is
only a few metres above sea level and within the inundation zones of the lower Mekong River,
Tonle Sap River and Great Lake, while much of the north comprises rolling and dissected plains
between 100 and 200m in elevation. Only in the Cardamome range in the southwest and in the
Annamite range on the Lao and Vietnamese borders in the extreme northeast do elevations exceed
1,500m.
Kampuchea possesses a wide range of habitat types, large areas of which are less disturbed than in
more densely populated parts of Southeast Asia. However, the country has been settled for many
thousands of years and it is unlikely that a great deal of primary vegetation remains. Recent
estimates of forest cover vary between 24% and 40% of the total land area (MacKinnon &
MacKinnon, 1986; Davis et al. 1986), compared to 73% in 1965 (Anon, 1968). Deciduous monsoon
forest, including dry dipterocarp and semi-evergreen dipterocarp forest, comprises 40% of the total,
mostly in the north, but this has been modified by burning in extensive areas. About 30% of cover is
hill evergreen rain forest, mainly on the southern uplands and along the Annamite chain in the east
(IUCN, in prep).
The climate throughout Kampuchea is dominated by the southwest and northeast monsoons. The
wet southwest monsoon lasts from mid-May to early October, while the northeast monsoon
dominates from early November to mid-March. Over most of the country, the average annual
rainfall is between 1,200 and 1,875 mm, and there is a pronounced dry season from November to
March. In the coastal zone and in the highlands of the southwest and extreme east, the rainfall is
considerably higher, and the dry season shorter and poorly pronounced (December to February).
Temperatures remain high throughout the year, the mean temperature of the coolest month
exceeding 18°C.
The country's relatively small population is concentrated in the central rice-growing region,
especially south of Tonle Sap and on the Battambang Plain. The population in the coastal zone is
sparse, and in the northern and eastern savannas, population densities are less than 4 people per
sq.km. The great majority of Kampucheans depend on agriculture and fisheries for their livelihood.
During the dry season, the vast floodplains of the Mekong, Tonle Sap and Great Lake are
extensively cultivated. Some 93% of the cultivated land is used for rice production which accounts
for 40% of the gross domestic agricultural product. Elsewhere in the country, there is insufficient
water for irrigation and rice production is very low. The Great Lake, Tonle Sap and Mekong River

support one of the most productive inland fisheries in the world, yielding an annual harvest of some
150,000-200,000 metric tons and providing some 40-60% of the animal protein intake of the people.
Kampuchea suffered prolonged periods of warfare in the 1970s during which agricultural output fell
and extensive areas of forest were destroyed by bombing. From 1970 to 1975, a civil war was fought
and the country slipped from a position of agricultural surplus to extensive famine conditions. In
1975, the victorious Khmer Rouge instituted a highly disciplined regime in which contacts with the
outside world were severely curtailed, foreigners were expelled and towns and cities were forcibly
evacuated. Until defeat in 1979 by the Vietnamese, the Khmer Rouge implemented a genocidal
policy towards professional cadres, former officials and others. Consequently all forestry and
conservation activities ceased. In 1982, some 30,000 Khmer Rouge militia occupied areas in the
north of the country, and armed conflict continues to hamper development (IUCN, in prep).
In spite of the fact that much of the country is in military zones, steps have recently been taken to
protect some of the country's unique and endangered wildlife. In 1986, Kampuchea signed
international agreements with IUCN and her neighbours Laos and Vietnam to cooperate in wildlife
conservation. As an initial step in such cooperation, two projects were identified: (a) the protection
of endangered wetland birds in the Mekong Delta shared between
Kampuchea and Vietnam, e.g. Sarus Crane Grus antigone, Giant This Thaumatibis gigantea and
White-shouldered This Pseudibis davisoni; and (b) the protection of Kouprey Bos sauveli
(MacKinnon & MacKinnon, 1986).
Summary of Wetland Situation
About 90% of the surface area of Kampuchea lies within the lower Mekong drainage basin, and
most central and southern areas comprise part of the floodplain system of this great river. The major
wetland areas can be divided into two regions: the Mekong River and its floodplain, and the Great
Lake and Tonle Sap floodplain. The Mekong River flows for 486 km in Kampuchea, from the border
with Laos in the north to the border with Vietnam in the south. Its floodplain extends downstream
from the region of Kompong Cham, 125 km northeast of Phnom Penh, to the southern delta in
Vietnam, and is up to 60 km wide between Phnom Penh and the Vietnamese border. This vast plain
is flooded to depths of 1.5-7.0 metres for between five and eight months of the year. The Great Lake
is the largest lake in Southeast Asia. It lies in a vast shallow basin to the west of the Mekong, and is
connected with the Mekong by the Tonle Sap River. During the dry season, the lake covers an area
of some 250,000-300,000 ha. As the water level in the Mekong rises in June or July, the flow in the
Tonle Sap is reversed and the Mekong floodwaters enter the Great Lake. At the height of the flood
season in September and October, the lake and its inundation zone can cover as much as 1,300,000
ha. At this time, the floodplain of the Great Lake and Tonle Sap River extends for over 300 km from
the northwestern corner of the country to the Mekong River at Phnom Penh.
Kampuchea possesses large tracts of freshwater swamp forest, principally in a broad belt around the
Great Lake and at certain localities along the banks of the lower Mekong. Estimates in the 1970s put
the total area of swamp forest at about 680,000 ha. Much of this forest has, however, since been
cleared for firewood, agricultural land and fishponds, and a recent estimate suggests that only
564,000 ha remain. These freshwater swamp forests, which are dominated by Hydrocarpus
anthelmintica and Homalium brevidans, provide spawning and nursery grounds for a large

proportion of the Mekong and Great Lake fishes, and are very important for a wide variety of
waterfowl.
The country possesses only 435 km of coastline on the Gulf of Thailand and thus has rather few
coastal wetlands. There is one large estuarine system with about 16,000 ha of mangrove forest near
Kaoh Kong in the north, and some Melaleuca forest, particularly near Kampot in the south.
More than 850 species of fishes have been recorded from the lower Mekong River and Great Lake
area. However, many are uncommon and little is known of several hundred species. About ten species
form the bulk of the fish catches. In the past, the fishery resources have provided up to 70% of the
protein requirement of Kampuchean people. However, the fishery industry has suffered drastically
from the recent wars. Fishery production at the Great Lake has fallen from an estimated 110,000 tons
at the end of the 1960s to an estimated 63,000 tons in 1984. Apart from the immediate problems
caused by war in the area, a number of other factors could, in the long term, have a deleterious effect
on the inland fisheries. Deforestation is causing a progressive siltation of the Great Lake, and
interference with the flow of the Mekong by a series of barrages is likely to have a serious adverse
effect on production from the floodplain fishery (FAO, 1980).
The wetlands of Kampuchea are known to support a wide variety of waterfowl. These include
Tachybaptus ruficollis, three cormorants (Phalacrocorax spp), Anhinga melanogaster,
12 herons and egrets (Ardeidae), seven storks (Ciconiidae), four ibises and one spoonbill
(Threskiornithidae), ten ducks (Anatidae), Grus antigone, at least seven rails, crakes and gallinules
(Rallidae), Heliopais personata, two jacanas (Jacanidae), nine resident shorebirds and 23 migratory
shorebirds, eight gulls and terns (Laridae), and Rhynchops albicollis. Several of these are endangered
species, notably the Milky Stork, Greater Adjutant, White-shouldered Ibis, Giant Ibis, White-winged
Wood-Duck (Mycteria cinerea, Leptoptilos dubius, Pseudibis davisoni, Thaumatibis gigantea, Cairina
scutulata) and eastern race of the Sarus Crane Grus antigone sharpii. Unfortunately, no recent
information is available on the status of these or any other waterfowl in Kampuchea. The Giant This
appears to be extinct in neighbouring Thailand and Vietnam, and there have been no recent reports
from southern Laos. If this species still exists at all, its stronghold is likely to be in the swamp forests
of central Kampuchea. In recent years, some 400-500 G. antigone sharpii have been found wintering
in the Mekong Delta in Vietnam, close to the Kampuchean border, and it is assumed that most if not
all of these birds breed somewhere in the vast wetlands of central and southern Kampuchea.
Wetland Research
The lower Mekong basin has been well-studied through the UN-sponsored water and related resources
development programme, the Mekong Project, launched in the late 1950s. A Committee for
Coordination of Investigations of the Lower Mekong Basin (Mekong Committee) was established in
1957 by the four governments of the riparian countries, Kampuchea, Laos, Thailand and Vietnam,
under the auspices of the Economic and Social Commission for Asia and the Pacific (ESCAP) of the
United Nations. The goal of this Committee has been the comprehensive development of the water and
related resources of the basin for hydro-electric power, irrigation, fisheries, flood control, drainage,
navigation improvement, watershed management and water supply. The Committee's Secretariat,
based in Bangkok, Thailand, has collected basic data relating to hydrology, climatology, hydrography,
topography, pedology, geology, transportation and demography throughout the lower basin. In order to

provide a broad framework for the coordinated development of the lower Mekong basin to the year
2000, the Secretariat completed an Indicative Basin Plan in 1970, on the basis of data collected from
field research and pre-investment investigations over a period of more than a decade (Mekong
Committee, 1970; Pantulu, 1986a).
Prior to 1975, the Committee conducted a number of studies in Kampuchea, including hydrographic
surveys along the Mekong mainstream and tributaries, socio-economic investigations, geological and
mineral surveys, and studies of agricultural potential (Mekong Committee, 1978). Preliminary surveys
of the fisheries in the Mekong, Tonle Sap and Great Lake, and detailed studies on the fish fauna of the
Great Lake, were completed in the 1960s (Mekong Committee, 1976a). The Committee also
conducted a general survey of the wildlife of the Mekong Basin which included recommendations for
the establishment of a network of protected areas (McNeely, 1975). Most of the Committee's work,
however, consisted of investigations on potential water control, hydro-electric and irrigation schemes.
Three major project proposals were developed in Kampuchea. Two of these, Stung Treng and Sambor,
concerned hydro-electric dams on the Mekong mainstream, while the third concerned a barrage on the
Tonle Sap to regulate the seasonal reversal in flow between the Great Lake and the Mekong. However,
in 1975 Kampuchea's participation in the Committee was interrupted. All major projects were shelved,
and no further studies have been carried out by the Mekong Committee in Kampuchea since then.
No research has been carried out on the water birds of Kampuchea, and indeed very little information
has ever been available. Some work has been conducted on the larger terrestrial mammals, but very
little seems to be known about the cetaceans, reptiles and amphibians. In 1979, the Government
created a Directorate General of Fisheries under the Ministry of Commerce, with a Division of
Statistics and Planning responsible for fisheries research, but so far the lack of qualified staff and
facilities have made it impossible to carry out such work (FAO, 1980). Further research on the climate,
hydrology and biological resources of the wetlands is urgently required if a sound programme for their
rational utilization is to be developed.
Wetland Area Legislation
There is currently no protected areas legislation. During the French colonial period, a number of
wildlife reserves were established and although these sites are still recognized by the current
government, they are not properly mapped, demarcated, protected or managed. Royal Ordinance No.
24 of January 1940 regulated hunting and afforded protection to a number of species. Prakas No. 194
of 1960 prohibited the hunting of large wild animals, whilst in the same year a number of faunal
reserves were established (IUCN, in prep). However, these regulations have lapsed with subsequent
changes in government. According to Suran (1985), there are still 172 production forest reserves
covering 3,875,000 ha and six forest reserves for wildlife protection covering 2,222,000 ha, along with
one national park (Angkor Wat) of 10,717 ha.
Wetland Area Administration
Prior to 1975, wildlife protection was the responsibility of the Water. Forest and Hunting Service of
the Ministry of Agriculture. Responsibility now lies with the new Forestry Department, which includes
divisions of conservation, sylviculture, reafforestation and plantations, forest management, timber

technology and forest research (Suran, 1985). However, the number of professional staff in all fields,
including forestry, was severely depleted during the 1975-1979 period, and a lack of professional staff
continues to hamper forestry and conservation (MacKinnon & MacKinnon, 1986).
Organizations involved with Wetlands
- Forestry Department, Ministry of Agriculture
Responsible for wildlife protection.
- Directorate General of Fisheries, Ministry of Commerce
The Division of Statistics and Planning is responsible for fisheries research.

WETLANDS
Site descriptions based on information received from Dr Le Dien Duc and Mr Tran An Phong of the
University of Hanoi, and the literature.
Wetland name: Mekong River
Country: Kampuchea
Coordinates: 13°55'N, 105°58'E to 10°55'N, 105°08'E;
Location: the Mekong River from the border with Laos in the north to the border with Vietnam in the
south.
Area: 486 km of mainstream river; over 2,000,000 ha of floodplain wetlands including 1,600,000 ha
of the Mekong Delta.
Altitude: c.65m in the north down to 3m in the south.
Biogeographical Province: 4.10.4.14.5.1.
Wetland type: 11, 13, 14, 15, 18, 19 & 21.
Description of site: The Mekong River is one of the great rivers of Asia, ranking twelfth in the list of
longest rivers of the world. It rises at about 5,000m in the Tanghla Shan Mountains, on the northeast
rim of the great Tibetan Plateau, and flows for 4,200 km through or along the borders of six countries:
China, Burma, Laos, Thailand, Kampuchea and Vietnam. In terms of mean annual discharge, the
Mekong ranks sixth in the world. The total drainage basin of 783,000 sq.km includes 160,000 sqkm in
China, 12,000 sq.km in Burma, and 611,000 sq.km in Laos, Kampuchea, Thailand and Vietnam (the
lower Mekong basin).
Approximately nine-tenths of Kampuchea (154,730 sq.km) lie within the lower Mekong basin. The
river itself flows for 486 km across Kampuchean territory from the Lao border in the north to the
Vietnamese border in the south. Leaving the southeast edge of the Korat Plateau in southern Laos and
eastern Thailand, the Mekong plunges over the Khone Falls at the Laos-Kampuchea border and
reaches the lowlands of northern Kampuchea after crossing a series of rapids. Below Kompong Cham,
the river forms a fluviatile lowland landscape with high natural levees, broad floodplains and extensive
backwater swamps, many of which remain flooded throughout the dry season. Beyond the
backswamps are parallel belts of paddy fields. The mainstream habitats range from sandy-gravel bars
to deep pools up to 100m deep and several kilometres long, interspersed with rocky rapids. In several
places between the Lao border and Phnom Penh, the river divides into two or more channels, creating
large islands and extensive sand banks. The Mekong receives the waters of its last major tributary, the
Tonle Sap, at Phnom Penh. Immediately below this confluence, the Mekong divides to form the
Mekong and the Bassac (Song Hau Giang), the two major channels of the delta. The triangular delta,
with its apex at Phnom Penh, forms a vast fertile plain covering 49,520 sq.km. Some 16,000 sq.km of
this delta are within Kampuchea.
The lower Mekong exhibits pronounced seasonal variations in flow, reflecting rainfall patterns. Water
levels are lowest in April and May; at this time, many water bodies in the inundation zone are isolated,
and the smaller tributaries tend to dry out. With the onset of the monsoon rains in late May, almost the
entire region is transformed into a sheet of muddy water. Rivers, tributaries and numerous small
ponds, oxbows and ditches are engulfed. The river starts to rise shortly after the onset of the monsoon,
and attains its maximum level in September or October. It then falls rapidly until December and
slowly thereafter to reach its lowest level in April. Extensive flooding takes place on both banks, but
the by-pass flow on the western bank escapes towards the Great Lake (site 2). The main channel also

adds its flow to the waters of the Great Lake through the Tonle Sap River which reverses direction
during the rising flood. The Great Lake thus acts as a natural flood retention basin, without which the
delta would be flooded to even greater depths. Towards the end of the rainy season in September and
October, some seven million ha of lowlands in the delta and around the Great Lake are covered with
water at various depths of flooding.
Between Kompong Cham and Phnom Penh, the plains adjacent to the river are flooded to a depth of
1.0-1.5m for the four months from August to November. Further inland, the water level is higher (up
to 3m) and the flooding persists for five, six or sometimes seven months of the year. In the
Trans-Bassac area, there is a very large floodplain wetland between the Stung Takeo and Chau Doc
rivers which is flooded to a depth of l.5-3.Om for five to eight months of the year. In the Cis-Bassac
area, flooding occurs to a depth of 2.5-4.5m for five to seven months. Between the Mekong and the
Tonle Tauch river to the east, flooding can reach a depth of 7m, while to the east of the Tonle Tauch,
on the edge of the delta, only shallow flooding occurs (03-1.0m), for a period of one to three months.
The sediment loads in the Mekong are relatively low compared to other major Asian rivers such as the
Ganges, Irrawaddy, Yellow and Yangtze. However, the organic content of the sediments is high,
which explains the considerable secondary production in the Mekong (Pantulu, 1986a). River
temperatures fluctuate between 25-30°C, while the pH varies between 6.2 and 6.5. The stagnant waters
of ponds and rice fields generally have high temperatures (28-30°C at the surface and 26-28°C at the
bottom) and are alkaline (pH 8.0-8.6). The Mekong's water is generally very soft, with low mineral
content. With the onset of the floods, water temperature, turbidity and hardness increase, while pH
decreases sharply (Pantulu, 1986b).
Climatic conditions: The Kampuchean portion of the Mekong lies within the tropical wet and dry
zone, with a pronounced dry season during winter (at least one month with less than 60 mm of
rainfall). The average annual rainfall ranges from 1,250 to 1,875 mm, with about 80% of the rain
falling during the southwest monsoon in May-October. Both diurnal and annual temperature ranges
are relatively high.
Principal vegetation: No information is available on the aquatic vegetation. There are large tracts of
seasonally flooded freshwater swamp forest in some places along the river, but widespread
deforestation has taken place due to the demand for agricultural land and firewood. The principal tree
species in the swamp forest include Barringtonia acutangula, Hydrocarpus anthelmintica, Terminalia
chabula, Homalium brevidans and Amelia asiatica.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing and agriculture, mainly the cultivation of rice. Of the one million hectares under
cultivation in the Kampuchean portion of the Mekong Delta, some 800,000-900,000 ha are utilized for
rice production.
Possible changes in land use: The Mekong Committee has considered some 230 possible development
projects on the lower Mekong River and its tributaries. Twelve large projects have been implemented,
and 149 projects are currently considered as feasible. Feasibility or pre-feasibility studies have been
carried out for 17 of these projects, including two in Kampuchea, and desk studies have been made for
the remainder, including 35 in Kampuchea.
One of the largest of the possible mainstream water storage projects is the Stung Treng Dam project.
This was also considered to be one of the most viable projects. The project involves the construction
of a dam 77m in height across the Mekong below its confluence with the Tonle San and Tonle Kong
rivers, some 40 km south of the Lao border. The dam would create a reservoir of 797,000 ha; it would

generate 3,600 MW of electricity, irrigate an area of about 1,287,000 ha (in both Kampuchea and
Vietnam), and lower flood peaks at Kompong Cham by 1-2 meters. Some site investigations were
carried out prior to 1975, but no full reconnaissance study was made, and the project has been shelved,
at least temporarily. The construction of a second mainstream hydro-electric dam, capable of
producing 875 MW of electricity, was proposed at Sambor, about 100 km downstream from Stung
Treng. A feasibility report was completed in 1969, but this project has also been shelved (Mekong
Committee, 1976b).
One of the primary objectives of Mekong River Basin development has been the elimination of
seasonal flooding in the downstream delta areas of Kampuchea and Vietnam. Lands that are now
seasonally inundated would be utilized for irrigated agriculture. Eliminating seasonal flooding will
require the upstream storage of flood waters, primarily in the Pa Mong reservoir in Laos and the
proposed Stung Treng reservoir in Kampuchea and secondarily behind the proposed Tonle Sap
barrage, as well as the diking of river banks throughout the delta region and the diking of the perimeter
of the Great Lake. Full implementation of these water management projects would decrease the annual
Mekong flood discharge at Phnom Penh from 40,000 cubic meters per second to 23,000 cubic meters
per second, lowering the high water level at this location by three meters, and would result in the loss
of as much as 92% of the entire high-water surface area of the inundation zone. The possible impact of
these projects on the basin's fisheries has been discussed in a report entitled Fisheries and Integrated
Mekong River Basin Development (Mekong Committee, 1976a).
Disturbances and threats: Major developments on the Mekong which are likely to conflict with
fisheries interests include various proposed irrigation projects, hydro-electric power projects, other
industrial development and flood control projects. Dam construction and operation will change the
hydrology of the river downstream, reducing seasonal flow peaks and minimizing access to
floodplains for feeding and spawning. Changes in water quality and the timing of peak flows are likely
to have adverse effects on fish migrations and spawning, and dams will create obvious problems for
long distance longitudinal migrants. Impoundment will reduce sediment flow, particularly in the main
channels, and thereby affect the nutrient regime downstream (Pantulu, 1986b).
The water quality in the lower Mekong has been affected by domestic wastes and agricultural runoff
carrying pesticides and fertilizers. Though localized at present, such problems are expected to
increase. Industrial activities, such as pulp and paper mills, textile mills and chemical factories, are
increasing within the basin, and these, together with increased waste from shipping, are likely to create
a serious pollution problem in the future (Pantulu, 1986a).
Economic and social values: The lower Mekong River supports one of the world's largest inland
fisheries. The total fishery of the Mekong inundation zone from Kratie to the Vietnamese border (but
excluding the Great Lake-Tonle Sap inundation zone) was estimated to be about 75,000-80,000 metric
tonnes in the 1970s (Mekong Committee, 1976a). The annual flooding is of vital importance in
maintaining this fishery for several reasons. The inundation zone provides the spawning and nursery
grounds which supply the bulk of the young fish to repopulate most water bodies in the basin,
including the main river and its tributaries, the many swamps and oxbows, and the paddy fields. The
floods transfer millions of tons of suspended and dissolved solids into the water from highlands to
lowlands and from the surface of land which has been lying fallow for several months. The flooding
also releases nutrients from the soil, vegetation and inundated organic debris. Water enriched in this
manner annually supports an explosive expansion of the riverine fish populations.
Fauna: The dry season fish fauna of the Mekong River is dominated by species of carp (Cyprinidae;
54%), catfish (Siluridae, Clariidae, Schilbeidae, Bagridae, Sisoridae and Akysidae; 19%) and murrels
(Chanidae and Ophicephalidae; 8%). The remaining 19% consist of featherbacks (Notopteridae),

herring (Clupeidae), climbing perch and gouramis (Anabantidae) and other miscellaneous groups.
Some 85-95% of the freshwater fish populations in the Mekong basin follow the inundation spawning
pattern, undertaking lateral migrations from the mainstream and tributaries into the inundation zones
to spawn and rear young between July and September (Pantulu, 1986b).
One of the most remarkable of the Mekong's endemic fishes is the Giant Catfish Pangasianodon
gigas. This species, which can attain a length of over three meters and a weight of 250-300 kg, is a
main channel migrant, reportedly migrating over a distance of several thousand kilometers from the
region of Phnom Penh to spawning grounds in the province of Yunnan in China. It was once quite
common in the lower stretches of the Mekong, with several thousand being caught each year below
Khone FOR. However, over-exploitation of existing stocks and environmental changes consequent on
development activities in the region have contributed to a serious decline in the population, and the
species is now almost extinct below Pak Sane in northern Laos (Pantulu, 1986b).
Three species of dolphins have been recorded from the lower Mekong in Kampuchea: the Irrawaddy
Dolphin Orcaella brevirostris (the only species known to occur upstream of Khone Falls), Chinese
White Dolphin Sotalia chinensis (rare) and Black Finless Porpoise Neophocaena phocanoides
(uncommon). Other wetland mammals known to occur include the Smooth-coated Otter Lutra
perspicillata (quite rare) and Fishing Cat Felis viverrina.
Although the entire area is known to be very rich in water birds, no studies have been carried out in
recent years and no details are available.
Special floral values: No information.
Research and facilities: The Mekong Committee carried out a number of investigations on the
Mekong River and its fisheries between 1957 and 1975. The fisheries research was directed principally
at assessment of the effects of water resource management projects on fisheries production.
References: FAO (1980); McNeely (1975); Mekong Committee (1970, 1976a, 1976b, 1978, 1981 &
1984); Pantulu (1975, 1986a & 1986b).
Criteria for inclusion: 123.
Source: Le Dien Duc, Tran An Phong and references.
Wetland name: Great Lake and Tonle Sap River
Country: Kampuchea.
Coordinates: 11°40'-13°30'N, 103°05'-105°05'E;
Location: in the lowlands of central Kampuchea from the region of Siem Reap in the northwest to
Phnom Penh in the southeast.
Area: Great Lake 250,000-300,000 ha; total inundation zone c.1,500,000 ha.
Altitude: 7-15m.
Biogeographical Province: 4.10.4.
Wetland type: 11, 13, 14, 15, 17, 18, 19 & 21.
Description of site: The Great Lake is the largest permanent freshwater lake in Southeast Asia. The
entire lake basin extends for some 250 km from northwest to southeast and is up to 100 km wide. At
low water level, the lake is about 120 km long and up to 35 km wide. It covers an area of
250,000-300,000 ha and has a mean depth of less than one meter. The lake is surrounded by a broad
belt of freshwater swamp forest, generally some 20-30 km wide, but extending for 65 km west from
the west end of the lake. This forest contains numerous small rivers and streams, and innumerable
lakes and ponds. The belt of swamp forest is in turn surrounded by a broad belt of rice paddies, up to
25 km wide, which borders on extensive forested areas. Silts and clays comprise much of the soils.

The Great Lake is connected to the Mekong River at Phnom Penh, some 120 km to the southeast, by
the Tonle Sap River. In June or early July, shortly after the onset of the rainy season, the elevation and
strength of the Mekong discharge begins to act as a dam on the Tonle Sap River. Initially, this causes
the Tonle Sap to spread laterally, but subsequently its current reverses and carries the Mekong
floodwaters into the basin of the Great Lake. To the south of the lake, there are many natural and
man-made diversions which spread the floodwaters over a wide area. The Mekong reaches its highest
levels in August and September, and by the end of September or early October, flooding in the Great
Lake basin covers 1,100,000-1,300,000 ha, a large proportion of which is swamp forest. At this time,
the lake has a mean depth of 8-10m. The water level falls rapidly between January and March, and the
lowest levels occur in April and May.
Open water temperatures in the lake range from 28-29°C at the surface and 26-28°C at the bottom,
while temperatures in the shaded waters of the inundated forest may exceed 29°C. The water of the
Great Lake is always extremely turbid; this is attributed to shallowness coupled with wind-induced
turbulence which constantly churns the bottom sediments. The pH of the lake fluctuates between
6.6-6.9, while that of the tributaries varies between 6.1-7.1 (Pantulu, l986b). Some of the smaller water
bodies around the Great Lake contain humic acids which become highly concentrated during the dry
season.
The Great Lake was at the heart of the ancient Khmer Empire. The holy Mount Mahendra (Phnom
Koulen) lies to the north of the lake, and the famous ruins of Angkor City are located only 10 km from
the northwest shore (13°18'N, 103°52'E). The ruins are situated in a region of fertile plains with a
number of canals and reservoirs, up to 1,600 ha n extent, built during historic times.
Climatic conditions: The Great Lake lies within the tropical wet and dry zone. About 80% of the
annual rainfall occurs during the southwest monsoon from May to October, and there is a pronounced
dry season during winter with at least one month having less than 60 mm of rainfall. The average
annual rainfall at Siem Reap, northwest of the lake, is 1,432 mm (maximum 2,056, minimum 466); the
mean annual temperature is 26.7°C (maximum 40.3°C, minimum 9.5°C).
Principal vegetation: No information is available on the aquatic vegetation of the lake. The lake is
surrounded by extensive seasonally flooded freshwater swamp forests dominated by Hornalium
brevidans, Hydrocarpus anthelmintica, Barringtonia acutangula, Terminalia chabula and Amelia
asiatica. In 1960, the total area of freshwater swamp forest in Kampuchea was estimated at 681,400
ha, most of this being around the Great Lake. Large areas have since been cleared for rice cultivation,
and the total has recently been estimated at 564,000 ha.
Land tenure: No information.
Conservation measures taken: The ruins of Angkor City and the surrounding forests, including
2,000 ha of swamp forest, have been protected in the Angkor Wat National Park (10,717 ha) since
1925.
Conservation measures proposed: McNeely (1975) proposed the establishment of a large reserve
along the southwest shore of the lake to protect a significant tract of freshwater swamp forest and its
associated fauna. This reserve would extend from the Pursat River northeast along the south side of the
lake to Mongkol Borey, and south to the polder dikes built to help irrigate parts of Pursat and
Battambang districts.
Land use: Fishing and agriculture, mainly cultivation of rice. The fishery of this region is perhaps
unparalleled in the world for its extreme intensity and for the ingenious variety of gear involved. Much
of the fisheries exploitation results from the straining of fishes during the gradual recession of the
floodwaters.

Possible changes in land use: One of the primary objectives of development in the Mekong River
Basin has been the elimination of seasonal flooding in the downstream delta area of Kampuchea and
Vietnam. Eliminating seasonal flooding would require the upstream storage of flood waters on the
Mekong itself, the regulation of flow in the Tonle Sap River, the diking of river banks throughout the
delta region, and the construction of dikes around the perimeter of the Great Lake. The Mekong
Committee's Indicative Basin Plan includes a barrage project to regulate the inflow and outflow of
water from the Great Lake via the Tonle Sap River, tentatively in the Stung Baribo area. Full
implementation of upstream water management projects on the main Mekong River would lower the
high water level at Phnom Penh by three meters. This would result in a decrease of about 300,000 ha
in the maximum surface area of the lake. Full project implementation would also result in an increase
in the lake's low water level, further reducing its flood storage capacity. The positive values of the
Tonle Sap barrage would be related to providing water for irrigation during the dry season, and
countering the effects of siltation in the lake. The possible impacts of these projects on the basin's
fisheries have been discussed in a report entitled Fisheries and Integrated Mekong River Basin
Development (Mekong Committee, 1976a). The authors of this report estimated that a loss of US
dollar 12.4 million could be expected in the Great Lake fisheries if the various projects were instituted
as planned.
The Central Water and Power Commission of India began an overall study of the Tonle Sap Barrage
Project in 1961. Phase I, which dealt with the barrage design and cost estimates, was completed in
1964. Further studies were carried out in 1973-75, but the project was interrupted by the war in 1975,
and no further progress has been made (Mekong Committee, 1976b).
Disturbances and threats: In recent decades, the accelerated clearance of freshwater swamp forest
around the lake for agriculture, firewood and fishponds has increased siltation, threatening the
existence of the lake. McNeely (1975) concluded that at the current rates of sedimentation, the lake
would continue to diminish in size and might disappear in a relatively short time. Further loss of
freshwater swamp forest could lead to serious reductions in fish populations, thereby reducing
piscivorous wildlife and damaging a lucrative commercial fishing industry (Pantulu, 1986a). Full
implementation of the water resources management projects advocated by the Mekong Committee
could lead to a loss of as much as 92% of the high-water surface area of the inundation zone, and
cause the near or eem1ete elimination of the seasonal inundation zone fishery (Mekong Committee,
1976a).
In recent years, there has been some contamination of the wetlands with toxic materials released in
jute production.
Economic and social values: The Great Lake is the heart of Kampuchea. It serves as a vital, natural
regulator of Mekong floods in the rainy season, thereby protecting delta areas in southern Kampuchea
and Vietnam from even deeper flooding.
The lake supports one of the world's most productive freshwater fisheries, which provides a large
proportion of the protein requirement of Kampuchean people. The great productivity has been brought
about by the inflow of organic matter into the lake from vegetation on the floodplain. Most records
indicate a commercial productivity in the lake of 40-50 kg/ha/yr, representing a total annual yield of
36,000 metric tonnes. The inundation zones of the Great Lake and Tonle Sap are of vital importance as
spawning and nursery grounds for a wide range of fish species. By far the greatest production support
for the entire lowland delta fishery derives from the aquatic production in this floodwater complex.
The fishery of the inundation zone has, however, been steadily declining, ostensibly due to increased
fishing pressure and accelerated siltation in the Great Lake (Mekong Committee, 1976a). Mean annual
yields from the entire Great Lake-Tonle Sap inundation zone were estimated at 139,000 tonnes during

the period 1939-51 and 101,700 tonnes during the period 1956-61 (Pantulu, l986b). In the early 1970s,
the total catch, including the subsistence take, for this zone was thought to be between 50,000 and
80,000 metric tonnes (Mekong Committee, l976a); in 1984, the total production was estimated at
63,000 tonnes.
The ruins of Angkor City, the capital of the Khmer empire from about 800 A.D. to 1432, are widely
regarded as the finest ruins in Southeast Asia. The centre-piece is Angor Wat, a temple constructed in
1100-1150 A.D. and dedicated to Vishnu, a Hindu God. Prior to the warfare of the 1970s, Angkor Wat
was the most popular tourist destination in the country, attracting 70,000 visitors in 1968. This tourism
declined almost to zero during the war years, but a few tourists have been able to visit the site in the
last two or three years.
Fauna: The lake, together with its surrounding seasonal swamp forests, is home to a large number of
endemic fish species and provides a refuge for a w de variety of water birds.
Approximately 38 commercially important species of fishes have been recorded in the area. Because
of the considerable annual variation in water volume of the system, most fishes exhibit migratory
behaviour patterns, with major movements between spawning grounds in the inundated forests and dry
season refuges in the major river channels. The Great Lake fishes are usually categorized as either
"Poissons Blancs" or "Poissons Noirs", depending upon their migration patterns. "Poissons Blancs"
annually migrate with the Mekong flood up the Tonle Sap to the lake; they include carp, clupeids,
schilbeid catfish of the genus Pangasius, threadfins and drums. The "Poissons Noirs" are permanent
residents in the lake, and include the murrels Channa spp, Anabas testudineus, catfish of the genera
Saccobranchus, Clarias, the spiny eel Mastacembelus spp and the sand goby Oxyeleotris marmoratus
(Pantulu, 1986b).
Although water birds are reported to be very common throughout the Great Lake basin, very little
detailed information is available. Several breeding colonies of large water birds have been found in
recent years, and several endangered species such as the Milky Stork, Giant Ibis, White-shouldered
This and Eastern Sarus Crane (Mycteria cinerea, Thaumatibis gigantea, Pseudibis davisoni and Grus
antigone sharpii) are believed to breed in the area. Leptoptilos javanicus was reported in the Siem
Reap area in the 1960s (Luthin, 1984).
Mammals known to occur in the Angkor Wat National Park in the 1970s included Eld's Deer Cervus
eldi and Banteng Bos javanicus.
Special floral values: No information.
Research and facilities: No research has been carried out since the onset of hostilities in the early
1970s, and most of the area remains closed to outsiders because of continuing threats from the Khmer
Rouge militia.
References: FAO (1980); IUCN (in prep); Karpowicz (1985); Luthin (1984); McNeely (1975);
Mekong Committee (1970, l976a, l976b, 1978, 1981 & 1984); Pantulu (1975, 1986a & l986b).
Criteria for inclusion: 123.
Source: Le Dien Duc, Tran An Phong and references.
Wetland name: Stung Sen
Country: Kampuchea.
Coordinates: 13°40'-14°20'N, 104°30'-lO5°1O'E;
Location: in northern Kampuchea near the Thai border, north and east of the town of Phum Kulen and
80- 150 km west of the Mekong River, Preah Vihear Province.
Area: Area of wetlands unknown; c.120 km of the Sen River in a region of c.300,000 ha.

Altitude: 35-80m.
Biogeographical Province: 4.10.4.
Wetland type: 11, 12, 13, 15, 18 and 21.
Description of site: The upper reaches of the Stung Sen and its tributaries on the northern plains of
Kampuchea. There are large areas of seasonally flooded marshes and grassland along the river banks.
Throughout this region, the original deciduous forests were cleared during the Angkor period and have
been burned annually ever since. The resulting savanna grasslands with patches of mixed deciduous
forest and dry dipterocarp forest provide excellent habitat for a variety of large mammals.
Climatic conditions: Tropical wet and dry climate, with an average annual rainfall of about 1,250
mm. There is a distinct dry season from December to May.
Principal vegetation: No information is available on' the aquatic vegetation. The principal vegetation
throughout the region is dry dipterocarp forest and semi-evergreen rain forest with extensive tracts of
man-made savannas. Most of the forest undergrowth is burned off annually, and with repeated
burning, large areas have become savanna grassland, with only scattered trees and groves along water
courses. Typical tree species include Shorea obtusa, Dipterocarpus obtusifolius, D. tuberculatus and
Pentarme siamensis.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: The site lies within the proposed Preah Vihear Reserve
(1,467,000 ha); this comprises much of Preah Vihear Province north to the borders with Thailand and
Laos, and extends east to the Mekong River. McNeely (1975) suggested that this area might be
considered for designation as a Biosphere Reserve. In 1986, the Vietnamese Army agreed to issue
orders that Kouprey are to be prohibited game for the army patrols.
Land use: No information. The region is sparsely populated.
Disturbances and threats: The area was little disturbed during the late 1960s and early 1970s, but
since 1975, wildlife populations throughout the region have been exposed to well-armed bands of
Khmer Rouge fighters, National Liberation Front fighters and the forces of the Vietnamese and
Kampuchean armies, living and fighting in these forests and largely dependent on game meat for food
(MacKinnon, l986b).
Economic and social values: No information.
Fauna: No recent information is available on the waterfowl. The Giant This Thaumatibis gigantea is
known from the area (McNeely, 1975), and this and several other endangered species such as
Pseudibis davisoni and Cairina scutulata may still occur. The endangered Siamese Crocodile
Crocodylus siamensis, a species endemic to the Mekong Basin, is also thought to occur in the region.
As recently as the 1960s, the savanna grasslands supported a rich assortment of grazing animals,
including herds of Kouprey, Banteng, Gaur, Eld's Deer, Asian Elephant and Wild Water Buffalo (Bos
sauveli, B. javanicus, B. gaurus, Cervus eldi, Elephas maximus and Bubalis bubalus) along with
attendant Tiger Panthera tigris and Leopard P. pardus (McNeely, 1975). Populations have been
greatly reduced by hunting since then, and little is known of their current status. Some 1,000 Kouprey
were thought to survive in Kampuchea in 1951, but these had been reduced by hunting to about 200 by
1964, since when the survivors have become dispersed and locally exterminated. A few animals are
believed to linger on in Preah Vihear Province (MacKinnon, 1986b).
Special floral values: No information.
Research and facilities: The region has been closed to researchers for many years. The site lies within
a security area where the Vietnamese army is still conducting sweeping actions to remove pockets of
Khmer Rouge resistance.

References: IUCN (in prep); MacKinnon (1986a & l986b); MacKinnon & MacKinnon (1986);
McNeely (1975); Pantulu (l986a).
Criteria for inclusion: 0.
Source: See references.
Wetland name: Stung Kaoh Pao and Stung Kep Estuaries
Country: Kampuchea.
Coordinates: 11°23'-11°40'N, 10256'-103°1O'E;
Location: on the Gulf of Thailand near the Thai border, south of Kaoh Kong, western Kampuchea.
Area: c.30,000 ha.
Altitude: Sea level.
Biogeographical Province: 4.5.1.
Wetland type: 02, 05, 06, 07, 06 & 11.
Description of site: A complex of tidal channels and creeks, low islands, mangrove swamps, tidal
mudflats and coastal lagoons in the estuarine systems of the Kaoh Pao and Kep rivers. There are
extensive intertidal mudflats at the head of Kaoh Kong Bay to the south. The rivers rise in the forested
Cardamome Range to the east. Kaoh Kong Bay is protected from southwest storms by the large, hilly
island of Kaoh Kong, which rises to 420m.
Climatic conditions: Tropical monsoonal climate, with heavy rainfall for most of the year and a short,
semi-humid period from December to February. Temperatures are high throughout the year, and the
annual range in temperature is exceeded by the diurnal range.
Principal vegetation: Mangrove forest (c.16,000 ha). Evergreen and deciduous forests cover the
Cardamome Range to the east.
Land tenure: No information.
Conservation measures taken: None.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: The site contains the only significant stands of mangrove forest in Kampuchea.
Criteria for inclusion: 0.
Source: Operational Navigation Charts.
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MALAYSIA
INTRODUCTION
by Chairman, Malaysian Wetland Working Group
Area: 331,800 sq.km. (Peninsular Malaysia 131,235 sq.km; Sabah 76,115 sq.km; Sarawak
124,450 sq.km).
Population: 13,745,200 (1980). Peninsular Malaysia 11,426,600; Sabah 1,011,000; Sarawak
1,307,600.
The Federation of Malaysia is geographically split into West Malaysia (Peninsular Malaysia)
and East Malaysia (the States of Sabah and Sarawak in northern Borneo).
Peninsular Malaysia
Peninsular Malaysia is located at the southern end of the Malay Peninsula, extending from
latitude l°20'N to 6°40'N and from longtitude 99°35'E to 104°20'E. To the east it is bounded
by the South China Sea; to the west by the Straits of Melaka. It shares a common boundary
with Thailand in the north and is separated from the island of Singapore in the south by the
narrow Straits of Johor. The Peninsula's greatest length is 736 km, with a maximum width of
322 km. Its coastline extends some 1,930 km.
The topography of Peninsular Malaysia is dominated by a central mountainous spine
extending south from Thailand which tapers to its end near Melaka. The mountains consist
mainly of raised marine sediments with granitic intrusions, the former largely eroded away.
Gunung Tahan (2,190m) is the highest mountain in Peninsular Malaysia. Steep land over
150m accounts for about one third of the total land area. Lower undulating land is more
extensive, with coastal plains and alluvial terraces spreading over 60 km inland. The coastal
plain on the west coast is almost continuous, consisting of predominantly clayey marine and
riverine sediments. The coastal plain on the east coast is narrower. It consists largely of
sandy deposits, which near the coast are characterized by a series of raised beaches
interspersed by shallow swamps running parallel to the coast. There is a large coastal swamp
on the littoral zone of Pahang and northeast Johor. Mudflats and mangroves are restricted to
certain tidal parts of sheltered river mouths.
The climate is equatorial, with rain from both the northeast (November to March) and
southwest (May to August) monsoons. The highest rainfall exceeds 5,000 mm and the lowest
is about 1,750 mm. Variations in annual rainfall are less important than monthly variations.
Only in the extreme north is there a well marked dry season, between December and March.
The northeast monsoon brings heavy rains and extensive flooding to the east coast, while the
west coast receives relatively little rain during the southwest monsoon owing to the
sheltering effect of the mountains of Sumatra. Larger quantities of rain may fall during the
inter-monsoonal periods due to atmospheric instability and convective activity, especially
along the west coast. Rainfall is more evenly distributed in the southwest.

Mean daily temperatures range from about 25°C to 28°C throughout the year in the lowlands,
although cooler temperatures prevail at higher altitudes. The average maximum relative
humidity of the air varies between 94% and 100%, typical of the humid tropics.
The flora and fauna of Peninsular Malaysia fall within the Sundaic sub-region of the
Indomalayan Realm, the southern limit of the Indo-Chinese sub-region reaching the Isthmus
of Kra, which Whitmore (1975) and van Steenis (1950) take as the northern boundary of
what they call the Malesian botanic region (MacKinnon & MacKinnon, 1987).
Sabah
The northernmost State of the Malaysian Federation, Sabah, lies between 4°10'N and 7°40'N,
and 1l5°lO'E and 1l9°20'E. Sabah is bounded by the South China Sea to the west and by the
Sulu Sea to the east. Some 95% of Sabah's land area consists of sedimentary and
sedimentary-volcanic rock formations. There is some volcanic, intrusive igneous and
crystalline basement rock. Much of Sabah's interior is mountainous, dominated in the west by
the Crocker Range which runs northeast to the granitic Kinabalu massif. With a summit at
4,101m, Mount Kinabalu is the highest mountain between the Himalayas and New Guinea,
and dominates northern Borneo. The western coastal plain is narrow, while the eastern
coastal plain is wide, with large river flood plains and coastal swamps.
Davies and Payne (1982) group Sabah's physiographic regions into seven classes: coastal
swamps; extensive dry or seasonally swampy flatlands; alluvial plains; lowlands with mixed
relief; uplands; central highlands; and western hill ranges.
The average maximum daytime temperature in the lowlands is 30°C, dropping to 25°C at
night. There is little seasonal variation.
There are two distinct seasons in Sabah: the northeast monsoon (December to March) and the
southwest monsoon (June to November). From December to early March, the wet northeast
monsoon blows across Sabah carrying heavy rain to the interior. Sabah's western coast has its
least amount of rainfall during this period. The southwest monsoon blows from June to
November, carrying heavy rain to the west coast. There are transitional periods between the
two monsoons with little precipitation (Chua & Matthias, 1978).
Sarawak
Sarawak lies in northwestern Borneo between O°50'N and 5°OO'N, and 1O9°3O'E and
115°4OE.
It has a single coastline 1,050 km in length along the South China Sea. The terrain is deeply
intersected by rivers which generally flow in a northerly or to westerly direction from the
rugged mountainous interior across the coastal plain. Sarawak borders on Brunei Darussalam
and Sabah in the northeast and has a long southern boundary with Kalimantan.
Geologically, Sarawak consists largely of relatively young, very deep sedimentary rocks that
have been subjected to complex and localized folding, although more ancient formations,
even pre-Permian, are found in the extreme west (Fitch, 1960). The State can be divided into
six topographic zones (Hatch, 1982): coastal mangrove and nipa mudflats (about 1.4% of the

State); peat swamps (about 12%); recent marine beach deposits and alluvium; recent riverine
alluvium; rolling and moderately steep low hills (slope of 15-30 degrees); and steep hilly and
mountainous country with slopes of more than 30 degrees (about 70%).
The climate of Sarawak is warm and humid throughout the year. The mean annual
temperature at sea level is about 27°C with a lapse rate of 0.5-0.7°C per 100m elevation. The
seasonal variation in mean temperature (1-2°C) is small compared with diurnal variation
(6-10°C).
The annual rainfall varies considerably both between sites and at the same site in different
years. The average is about 3,000-4,000 mm per year, with extremes of 2,571 mm (at Long
Semado) to 6,661 mm (at Lingga). In general, the annual rainfall is above average in the
south, west and interior of the State, with drier areas in the northerly subcoastal lowlands and
to the east of the Temabu Range in the northeastern uplands.
In spite of the variability and unpredictability of the rainfall between years, there is an
underlying seasonality in rainfall patterns. In general, high rainfall can be expected from
November to February (the rainy or "landas" season), with a drier period from June to
August. Seasonality is much more pronounced in the coastal and western parts of the State
than in the north and interior.
Summary of Wetland Situation
The wetlands of Malaysia can be divided into ten major categories (Malaysian Wetland
Working Group 1986).
1. Mangroves
Mangrove vegetation is believed to have reached its optimal development in the Indomalayan
Realm. Over 50 species are known to occur and the region probably represents the
geographical centre for several genera. One species of mangrove, Avicennia lanata, is
endemic to the east coast of Peninsular Malaysia.
Mangroves occur primarily in the States of Perak, Selangor and Johor in Peninsular
Malaysia, along the east coast of Sabah, and in northern and southwestern Sarawak. Some
600,000 ha remain in Malaysia, almost half of which occur in eastern Sabah. Mangroves are
of great economic importance, supporting commercial fish and prawn fisheries, sustainable
exploitation for timber, protecting the coastline from erosion and providing over 50 different
products of use to local inhabitants.
Malaysian mangroves support a variety of endangered species of wildlife such as Proboscis
Monkey Nasalis larvatus, Estuarine Crocodile Crocodylus porosus, Milky Stork Mycteria
cinerea and Lesser Adjutant Stork Leptoptilos javanicus, as well as a many other highly
specialized species whose survival depends on the existence of the mangrove ecosystem.
The principal threats to mangrove forests are reclamation for agricultural purposes, clearance
for aquaculture ponds (possibly as much as 25% of Peninsular Malaysia's remaining
mangroves may be cleared for aquaculture), exploitation for wood-chips (especially in Sabah
and Sarawak) and other non-sustainable exploitation for timber.

2. Mudflats
Intertidal mud and sand flats are extremely important wetland habitats in Malaysia. They
fringe the majority of Malaysia's coastlines, and in places extend for up to several kilometers
out to sea at low tide. Mudflats that are associated with major, and especially accreting,
mangrove forests support the richest benthic fauna, e.g. Matang in Perak, the Kelang Islands
in Selangor, and Rajang Delta (including Pulau Bruit) in Sarawak. These areas therefore
represent the richest feeding grounds for migratory shorebirds and resident water birds such
as herons, egrets and storks. These areas are also of major importance to marine fisheries.
The principal threat is degradation and destruction of associated mangrove forest.
3. Nipa Swamps
Nipa swamps are tidal, monospecific stands of the palm Nypa fruticans. Nipa occurs in
association with mangroves, often lining the tidal reaches of rivers and forming huge swamps
in delta areas such as Sarawak Mangrove Forest Reserve and the Klias Peninsula in Sabah.
They are refuges for the Estuarine Crocodile and provide roosting areas for water birds, e.g.
the egret roost at Sungei Padas Damit in Sabah. Nipa provides traditional attap roofing for
local inhabitants, and in Sarawak, sugar is extracted from the nipa and then refined and
distilled into alcohol.
4.Freshwater Swamp Forest
Freshwater swamp forest occurs on permanently or seasonally flooded soils with over 35%
mineral content, normally in a zone along the lower reaches of certain rivers. It also occurs
around freshwater lake systems such as Tasek Bera. This forest type is species-rich compared
to mangrove, with over 120 canopy tree species recorded at Sedili in Johor (Corner, 1978).
As a result of biogeographic, microclimatic and soil factors, the species composition and
relative dominance of the tree flora varies greatly between areas.
The main remaining freshwater swamp forests are at Sedili Kecil in Johor, along the lower
reaches of major rivers and at Tasek Bera and Tasek Cini in Pahang, along Sabah's east coast
and along the lower reaches of certain rivers in Sarawak. They are of economic importance
for their timber value and flood-mitigation function. They are of conservation importance for
large mammal species and especially their rich flora, including Malaysian endemic species
such as Kostermansia nialayana and Gneturn gnemonoides.
The principal threats are conversion to agricultural use and non-sustainable exploitation for
timber. Freshwater swamp forest is probably the most severely threatened wetland habitat in
Malaysia, and remains a serious gap in the country's protected area system.
5. Peat Swamp Forest
This habitat reaches its optimal stage of development in Malaysia, and in Sarawak in
particular, where the formation and structure of peat swamp forests has been well studied.
Some two million hectares remain in Malaysia, of which about 75% are in Sarawak (mainly
in the First, Second, Third and Sixth Divisions). Most of the remainder is in the Peninsula
(mainly in southeastern Pahang, Johor, Selangor and Perak), but there are about 60,000 ha on

Klias Peninsula in Sabah. Peat swamp forest is valuable as a sustainable timber resource and
for flood-mitigation and water supply. It is of only marginal use for agriculture, yet
conversion to agriculture remains a major threat, together with non-sustainable logging.
Under current practice, it is predicted that all of Sarawak's peat swamp forest will have been
logged before the year 2,000.
Peat swamp forests are used by endangered mammals such as the Sumatran or Asian
Two-horned Rhinoceros Dicerorhinus sumatrensis, Proboscis Monkey and two subspecies of
the Banded Langur Presbytis melalophos, P.m. chrysomelas and P.m. cruciger, both of
which are endemic to the peat swamp forests of northwestern Borneo and are probably
endangered.
6. Lakes
Few natural lakes occur in Malaysia, the lake systems of Tasek Bera and Tasek Cini in
Pahang and Loagan Bunut in Sarawak being the only major examples. A number of large
reservoirs have been constructed, such as behind the Kenyir Dam in Terengganu and Batang
Ai in Sarawak. Lakes provide an important fishery resource for local inhabitants, and Loagan
Bunut provides breeding areas for the Estuarine Crocodile, perhaps the False Gharial
Tomistoma schlegelii, and water birds. Tasek Bera and Tasek Cini support endemic flora
such as Hydrostemma kunstleri, and also have considerable potential for tourism and other
recreation. Water pollution from logging in catchment areas is a severe threat. The
introduction of exotic fish such as Helostoma temminckii and plants such as Eichhornia
crassipes can disrupt the ecosystem.
7. Oxbow Lakes
Oxbow lakes occur mainly in East Malaysia along the meandering lower reaches of major
rivers such as the Baram and Limbang in Sarawak and the Kinabatangan, Sugut and
Segama in Sabah. They support rich freshwater fish populations, and may be fringed with
thick floating mats of vegetation. The more remote oxbows provide some of the last
remaining suitable breeding habitat for Estuarine Crocodiles, and as such are of great
conservation importance.
8. River Systems
There are nearly 100 river systems in Malaysia, the largest being the Rajang in Sarawak
with a catchment of 51,000 square kilometers. The Pahang, Kinabatangan and Baram are
other major rivers. Ecologists have recognized six types of rivers in Malaysia: montane
streams, upland (Saraca) streams, lowland (Neram) rivers, lowland slow-flowing streams,
freshwater tidal (Rasau) rivers and brackish-water or mangrove estuaries. These rivers
support a diverse invertebrate and fish fauna, the highly colorful fish fauna forming the
basis of an export trade in aquarium fishes. "Rasau" rivers are important breeding areas for
estuarine fish and carp, but few intact examples remain in Malaysia. River systems are
important for transport, fisheries and as a water source. With increasing pollution and
siltation of the river systems, e.g. from logging activities, the latter values have been lost in

many rivers. The highly endangered False Gharial has been recently confirmed to breed
along the Ensengai Baki in Sarawak.
9. Marshes
There are relatively few open marsh areas in Malaysia. Kota Belud Bird Sanctuary, on
Tempasuk Plain in northwestern Sabah, consists of freshwater marshes, together with a
complex of other wetland habitats. It is of importance to resident and migratory water birds
and has good tourism potential. Another marsh in Sabah, Padas Damit, supports waterfowl
and Estuarine Crocodiles.
10. Wet Rice Paddies
Wet rice paddies are a major, but local, wetland habitat in Malaysia. The major
rice-growing areas in Peninsular Malaysia are Krian in Perak, Sekincan and Tanjung
Karang in Selangor, and coastal Perlis, Kedah and Melaka; the total area under rice
cultivation is about 400,000 ha. In Sabah, part of the freshwater swamps in Benoni, Papar
and Kota Belud are under wet rice cultivation. At least 70,000 ha of wet rice are grown in
Sarawak, including an upland area in the Upper Baram basin. Rice-fields are of major
importance to resident water birds such as bitterns, herons and egrets (Ardeidae), and rails
and crakes (Rallidae) as feeding and, in some cases, breeding areas. They also support large
numbers of winter visitors and passage migrants such as pond-herons, egrets and
shorebirds.
The uncontrolled use of pesticides in some areas is a severe threat both to the ecology of the
rice-fields and to human health.
Wetland Research
A considerable amount of research has beencarried out on the wetland ecosystems of
Malaysia. The principal organizations involved and their special interests are as follows:
- Universiti Sains Malaysia
- hydrodynamics of Sungei Merbok mangrove estuary
- survey of mangrove flora, fauna, forest structure, productivity and soils
- Forest Research Institute Malaysia
- phenology of commercial mangrove tree species
- mangrove restoration along eroding shores
- natural succession following clear-felling of mangroves
- planting of mangroves
- tree demography in a natural mangrove forest
- University of Malaya
- ecology of the common mudbank and mudflat crabs
- estimating fish and prawn standing stocks in mangrove waterways (part of the
ASEAN/Australian Living Resources in Coastal Areas project)

- mangrove plant community structure (part of the ASEAN/Australian Living
Resources in Coastal Areas project)
- prawn larval ecology in mangrove areas - Institute of Advanced Studies (IPT),
University of Malaya
- ecology of mangrove fish communities - water quality of Malaysian rivers
- development of water quality (criteria and standards for Malaysia) - Asian Wetland
Bureau, University of Malaya
- surveys of swamp forests and coastal wetlands
- development of conservation plans for key wetlands in Peninsular Malaysia
- development of guidelines for development in wetland areas
- monitoring studies of migratory shorebirds
- compilation of waterbird status reports
- Universiti Pertanian Malaysia
- joint coastal zone resources management project with the French institute IFREMER
- Fisheries Research Institute, Penang
- resource survey of mangrove associated fisheries
- feasibility of using mangrove areas for pond culture
- World Wide Fund for Nature (WWF) Malaysia
- conservation and management of wetland habitats in Sarawak (follow-up to a project
already completed on the ecology, conservation and management of Proboscis Monkeys
in Sarawak)
- compilation of conservation recommendations for wetlands as a part of State
Conservation Strategies
Wetland Area Legislation
Areas may be set aside for protection under a number of different laws. Depending on
which legislation is used, there will be differences in the level of protection achieved, the
agency responsible for management, and whether the protected area is under State or
Federal jurisdiction.
Relevant Federal Acts are the Environmental Quality Act 1974, the National Forestry Act
1984 and the Fisheries Act 1985. The National Parks Act 1980, amended in 1983, does not
apply to Sabah, Sarawak and the State Parks of Kelantan, Pahang and Terengganu which
together constitute Taman Negara. Water conservation legislation is covered by the Federal
Land Conservation Ordinance 1960.
A national wetlands policy, such as that recommended by the Malaysian Wetland Working
Group (1986), has yet to be drawn up. Malaysia is not a Contracting Party to the
Convention on Wetlands of International Importance Especially as Waterfowl Habitat (the
Ramsar Convention), but sent observers to the Third Conference of the Contracting Parties
at Regina in 1987. Malaysia became a Party to the Convention on International Trade in
Endangered Species (CITES) in 1978.
Peninsular Malaysia

The Malaysian Constitution reserves rights over land matters to the respective State
governments. Thus, the jurisdiction of most land matters is controlled by State
decision-making bodies and land ownership is retained by the States. There is a variety of
legislation at State level pertaining to wetlands and the establishment of protected areas,
varying between different States.
The National Parks Act 1980, amended in 1983, provides for the establishment and control
of National Parks. The Protection of Wildlife Act 1972, amended in 1976, is a consolidation
of the Federal laws relating to wildlife protection in Peninsular Malaysia, with provisions for
the protection both of the wild fauna itself and of its habitat. The Act provides for the
establishment of Wildlife Sanctuaries, managed for strict nature protection, and Wildlife
Reserves, which allow licensed hunting and have no special provision for habitat protection.
Control over the creation, alteration and extinction of Wildlife Reserves and Wildlife
Sanctuaries lies with the State Governments, but all management is in the hands of the
Federal Government.
The National Forestry Act 1984 provides for the State Director of Forests, with approval of
the State Authority, to classify every permanent reserved forest. The following
classifications lend themselves particularly to the protection of wildlife habitat: Forest
Sanctuary for wildlife, Virgin Jungle Reserve, and possibly Amenity Forest, Education
Forest and Research Forest. However, these classes are not defined in the Act, and do not
offer permanent protection to wildlife habitat beyond that offered by Forest Reserves per se.
Local authorities have broad powers under Parts VII and XII of the Local Government Act
1976 to establish and manage public places, including parks. These powers can provide for
the creation of small protected areas of natural habitat and intensively managed parks.
Conservation is specifically recognized to be an essential element of land use planning
under the Town and Country Planning Act 1976. The Act gives certain powers at both State
and local levels to require that specified areas of land be conserved in one way or another.
Other Acts may then be used to delineate an area of land to be conserved and to specify the
exact use to which that land should be put (SPSSM, in prep).
Sabah
The principal laws concerning wildlife in Sabah are the Parks Enactments 1984, Forests
Enactment 1968, Forests (Amendment) Enactment 1984, Fauna Conservation Ordinance
1963 and its amendments, and Fisheries Act 1985. All are state legislation except for the
last-named which is Federal.
The Forests (Amendment) Enactment 1984 classifies forests on a scale of 1-7:
1.
2.
3.
4.
5.

Protection Forest, for soil and water conservation.
Commercial Forest, for commercial exploitation.
Domestic Forest, for local traditional use.
Amenity Forest, for recreation, research, etc.
Mangrove Forest, subdivided for different uses.

6. Virgin Jungle Reserve, for genetic conservation, but often logged.
7. Wildlife Reserve.
Commercial Forest can be selectively logged under licence, but other areas cannot be logged
without State authority. The amended Act strengthens legislation regarding existing Forest
Reserves by requiring de-gazettement or excision to be effected by Enactment, except for
conversion to a Park, Game Sanctuary or Bird Sanctuary. The Parks Enactment 1984
describes the procedure by which the State Assembly may establish Parks. Under separate
legislation, all National Parks within Sabah have been amended to State Parks to ensure that
they remain under State legislation rather than Federal. Bird Sanctuaries were gazetted under
legislation which was repealed in 1963. They are still legally Bird Sanctuaries, but are not
managed (IUCN, in prep).
Sarawak
The Natural Resources Ordinance 1949 (Cap.84) and its subsequent amendments require that
a Natural Resources Board shall be established to give overall direction to the conservation
of Sarawak's natural resources. This ordinance has not been repealed, but the Board is not
presently functioning; its revival is recommended by WWF Malaysia and the State Planning
Unit of Sarawak (1985).
The National Parks Ordinance 1956 (Cap.127) and amendments provide for the constitution,
maintenance and control of National Parks in Sarawak. National Parks are totally protected
areas aimed to preserve the "animal and vegetable life ... in a natural state", and are intended
to be open to the public for recreational use. Wildlife Sanctuaries are gazetted under the Wild
Life Protection Ordinance 1958 (Cap.128) and amendments. They are totally protected areas
of particular natural interest, protected against all forms of exploitation, including tourism.
The Wild Life Protection Ordinance was formulated to make provision for the protection of
wild species and their habitats. Both ordinances are administered by the National Parks and
Wildlife Office of the Sarawak Forest Department, on behalf of the Director of Forests, who
is also the Chief Game Warden.
Forested areas can also be protected under the Forest Ordinance 1954 (Cap.126) and
subsequent amendments as permanent forest estate, administered by the Sarawak Forest
Department. Both Forest Reserves and Protected Forests can be exploited for commercial
timber however. Thus, although they cannot be converted to other forms of land use, they
may be disturbed to an appreciable extent.
Management of water resources in the State will fall under a proposed National Water
Resource Planning and Development Act at Federal level and the proposed Waters
Enactment at State level (WWF Malaysia & State Planning Unit of Sarawak, 1985; Bennett,
1986).
Wetland Area Administration
Peninsular Malaysia
The recent review of the protected areas system in the Indo- Malayan Realm (Mackinnon &
MacKinnon, 1987) identified Peninsular Malaysia's three main wetland habitats (mangroves,

peat swamps and freshwater swamps) as unprotected by any sizeable protected areas and
representing a major gap in the protected areas system.
Only two protected areas contain significant wetland habitats. These are as follows:
1. Sungei Dusun Wildlife Reserve in Selangor: a 4,323 ha reserve containing peat
swamp forest, under the control of the Department of Wildlife and National Parks,
Peninsular Malaysia.
2. Kuala Selangor Nature Park in Selangor: a 256 ha park with artificial lakes and
mangroves, under the control of a management committee.
There is also a network of Virgin Jungle Reserves in Peninsular Malaysia. However, most are
very small and not all are undisturbed. Wetlands are poorly represented by this system (Putz,
1978).
A considerable number of wetlands have been proposed for protected area status, including
Sedili Kecil, Tasek Bera, Tasek Cini, the Kelang Islands, Banjar North and South Forest
Reserves, and Kuala Gula mangroves.
Sabah
Wetlands are also under-represented in Sabah's protected area system (Davies & Payne,
1982).
In particular, the vast mangrove swamps and major river systems of the east coast need to be
represented in protected areas.
Protected areas containing wetlands are as follows:
1. Kota Belud Bird Sanctuary: a 12,200 ha reserve with a complex of freshwater wetlands
and mangroves; the formation of a management committee has been proposed (Payne &
Parish, 1985).
2. Kulamba Wildlife Reserve: a 20,682 ha reserve including nipa and swamp forest, under
the control of the Wildlife Section of the Ministry of Tourism and Environmental
Development, Sabah.
3. Sepilok Virgin Jungle Reserve: a 4,295 ha reserve with a small area of mangroves, under
the control of the Sabah Forest Department.
4. Pulau Tiga National Park: a 15,840 ha national park with some mangroves, under the
control of Sabah National Parks. Likas Swamp on the northern edge of Kota Kinabalu is
being considered as a wetland reserve by the Ministry of Tourism and Environmental
Development, Sabah.
Sarawak
The rich wetland resources of Sarawak are insufficiently represented by protected areas. The
mangroves, peat swamp forest and the oxbows and marshes of the meandering lower reaches
of major rivers all require further inclusion in the system of protected areas. Kavanagh

(1985a) draws attention to the need to identify good, protectable, large examples of
mangrove and peat swamp forest for total protection.
Protected areas containing wetlands are as follows:
1. Bako National Park: a 2,728 ha reserve containing small areas of mudflats, mangroves
and peat swamp forest, under the control of the National Parks and Wildlife Office of
Sarawak Forest Department.
2. Similajau National Park: a 7,067 ha park containing a small area of peat swamp forest,
under the control of the National Parks and Wildlife Office.
3. Samunsam Wildlife Sanctuary: a 6,092 ha reserve containing small areas of mangroves
and swamp forest, under the control of the National Parks and Wildlife Office.
A number of areas including wetland habitats have been proposed for protected area status;
these include Loagan Bunut, Batang Ai, Santubong, Sibuti and Pulau Bruit.
Organizations involved with Wetlands
Peninsular Malaysia
- Department of Wildlife and National Parks, Peninsular Malaysia
Responsible for the administration and management of National Parks, Wildlife Reserves and
Wildlife Sanctuaries; also responsible for species protection.
- Department of Environment
Responsible for maintenance of environmental quality.
- Department of Forestry
Responsible for administration and management of forestry and Forest Reserves.
- Forest Research Institute of Malaysia
Involved in research into forest resources and their management.
- Fisheries Department
Responsible for management of fishery resources, including marine National Parks.
- Marine Fisheries Research Station, Penang
Involved in research into fisheries resources.
- Freshwater Fisheries Research Station, Malacca
Involved in research into freshwater fisheries resources.
- Department of Agriculture
Conducts land capability surveys, soil surveys and land-use surveys.
- Drainage and Irrigation Department
Responsible for planning and implementation of drainage and irrigation schemes, flood
control schemes and coastal protection.
- State Government Departments
Involved in their respective activities at State level.
- Asian Wetland Bureau of the Institute of Advanced Studies, University of
Malaya
Involved in the conservation, management and research of wetlands and water birds in Asia.
The Bureau, which incorporates the Interwader programme, has carried out extensive coastal
surveys in Malaysia; it conducts wetland training courses and programmes of wetland
education, and is involved in the establishment of Kuala Selangor Nature Park.
- Malaysian Wetland Working Group

The coordinating and implementing body for the Malaysian Wetlands Inventory.
- Malayan Nature Society
An active conservation organization, responsible for the development of Kuala Selangor
Nature Park.
- Environmental Protection Society of Malaysia
A non-governmental organization concerned with environmental protection.
- Sahabat Alam Malaysia (Friends of the Earth, Malaysia)
A non-governmental conservation organization primarily concerned with environmental
quality; it conducts research and acts as an environmental pressure group.
- Centre for Environment, Technology and Development, Malaysia
An independent, non-profit organization committed to improving environmental quality.
- Consumers Association of Penang
A non-governmental environmental and consumer protection organization.
- World Wide Fund for Nature Malaysia
An active conservation organization which provides funding to conservation projects in
Malaysia, conducts conservation projects, compiles conservation strategies for Malaysian
State Governments (six completed to date), and assists in the establishment of protected
areas.
Sabah
Ministry of Tourism and Environmental Development
Responsible for the environmental aspects of development, and environmentally-related
projects. The Wildlife Section was moved from the Sabah Forest Department to the
Ministry of Tourism and Environmental Development on 1st January 1988. This Section
is responsible for the conservation of mammals, birds and other large vertebrate animals
throughout Sabah, except in the State and National Parks. It is also responsible for
enforcement of the wildlife protection laws, and is involved in public education.
Sabah Forest Department
Responsible for the management of Forest Reserves.
Sabah National Parks
Responsible for the establishment, protection and administration of State and National
Parks, the preservation of natural features including vegetation types, rare plant species
and wild animals, and the provision of recreational and educational facilities.
Department of Fisheries
Responsible for the management of fisheries resources.
Sabah Society
Established to enquire into all aspects of culture and natural history within Sabah. The
Society publishes material on the natural history of Sabah
Sabah Foundation

Granted a timber concession to obtain funds for financing educational projects. The
Foundation's policies are intended to exemplify responsible management of resources.
Sarawak
- State Planning Unit
Responsible for land-use planning. The Unit was one of the joint compilers of the proposal
for the Sarawak State Conservation Strategy together with World Wildlife Fund Malaysia.
- Sarawak Forest Department
Responsible for forestry and the management of Forest Reserves.
- National Parks and Wildlife Office, Sarawak Forest Department
Responsible for the development and protection of Wildlife Sanctuaries and National Parks,
enforcement of wildlife laws and conducting wildlife research.
- Marine Fisheries Department, Sarawak
Involved in the research and management of marine resources.
- Department of Agriculture
The Soil Survey Division in the Research Branch is involved in research into soil types and
agricultural capability classification; the Inland Fisheries Division is involved in research
and management of freshwater fishery resources.
- D.U.N. Special Select Committee on Flora and Fauna
The Committee was established under a private member's bill in November 1984 to study
and investigate the problems associated with the danger of depletion of the State's flora and
fauna, and to make recommendations to the Dewan (State Parliament) and the authorities
concerned on how best to solve these problems.
Sarawak Museum
Maintains natural history collections and conducts scientific research and educational work.
As scientific advisor to the Turtle Board, the Museum is involved in the management of
marine turtles and sale of their eggs.
Acknowledgements
Funding for the collation of information on Malaysian wetlands for the Directory of Asian
Wetlands was provided by the World Wide Fund for Nature through the Asian Wetlands
Inventory Project, by the Malaysian Conservation Foundation and by Petronas-Petroleam
Nasional Berhad.
Note on the Malaysian Wetland Working Group
The Malaysian Wetlands Inventory was organized by the Malaysian Wetland Working
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Committees were established in these two latter states to coordinate the inputs received.
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WETLANDS
The site descriptions are taken from the Malaysian Wetland Directory, compiled for the
Malaysian Wetland Working Group and this Directory by R.C. Prentice, E.T. Berczy and A.
Steeman of the Asian Wetland Bureau, Institute of Advanced Studies, University of Malaya.
R. Rajanathan, Pan Khang Aun and M.B. Iles assisted in the compilation of data. The site
descriptions incorporate information provided by numerous organizations and individuals as
listed in the acknowledgements. Major contributions were received from the Department of
Wildlife and National Parks (Peninsular Malaysia), Forest Research Institute of Malaysia,
Sabah Forest Research Centre, Sabah National Parks, Sarawak Department of Drainage and
Irrigation, National Parks and Wildlife Office in the Sarawak Forest Department, Sarawak
Marine Fisheries Department, Asian Wetland Bureau, WWF Malaysia and the following
individuals: Lamri Ali, Elizabeth L. Bennett, Chop Ai Kuang, Choy Siew Kiong, Ahmad
Fuad Embi, Albert Chuan Gambang, John R. Howes, Kumbang Juggang, Richard V.
Lansdown, Richard P. Lim, Boniface Anat Litis, Dato' Leong Hing Ni Dato' Abdul Latif bin
Nordin, Duncan Parish, Junaidi Payne, Anthea Phillipps, Charles Phillipps, Tay Soon Puh
and George A.C. Tee.
The Malaysian Wetland Directory includes not only the 37 wetlands of international
importance described below, but also a large number of sites which are, perhaps, of only
national importance. The Malaysian Wetland Working Group intends to publish the complete
Malaysian Wetland Directory in the near future, and work has already begun on updating the
original report.
Wetland name: Southeast Pahang Swamp Forests
Country: Malaysia
Coordinates: 2°32'-3°48'N, 103°05'-103°38'E;
Location: stretching south from Kuantan to the Pahang/Johor border, and extending some 40
km inland from the coast, southeastern Pahang State.
Area: 325,000 ha, of which at least 90,000 ha is peat swamp forest.
Altitude: Generally low-lying, less than 76m, with occasional hills.
Biogeographical Province: 4.7.1.
Wetland type: 02, 07, 11 & 21.
Description of site: A huge expanse of swamp forest lying on organic soils extending south
from Kuantan down the coastal plain of Pahang. A limited extent of freshwater alluvial
swamp forest dominated by Campnospernia macrophylla and Durio carinatus occurs
between Pekan and Nenasi. The area consists of six blocks: Pahang Swamp Forest, Pekan
Swamp Forest, Nenasi Swamp Forest, Rosak Swamp Forest, Rompin Swamp Forest and
Endau Swamp Forest.
The swamp forests can also be divided into three zones according to geomorphological
features:
1. a western zone with peat in the valleys and protruding hills;

2. a central zone with deep peats, dissected into several units by rivers traversing the
swamp;
3. an eastern zone with beach barriers of varying extent, penetrated by rivers at intervals.
The margins of much of the area are under threat from encroachment of logging and
clearance, especially near the coast from just north of Nenasi to around Rompin, and along
the major rivers and roads. Between Sungei Endau and Sungei Rompin more than half of the
forest has been cleared. The lower reaches of rivers are brackish; the swamp forest contains
freshwater, presumably acidic. There is extensive seasonal flooding under the influence of
the northeast monsoon from October to January. From 3°38'N southwards, most of the area is
in class 4 of the soil suitability classification (more than one serious limitation to crop growth
and suitable for a very restricted range of agricultural and forest crops). Inland areas are in
class 2 (moderate limitations to crop growth and suitable for a not too wide range of
agricultural and forest crops) and 5 (at least one very serious limitation to crop growth and
best retained for forestry use). (From 3°38'N northwards to Kuantan, no information is
available on soil suitability).
Climatic conditions: The northeast monsoon in October-January brings heavy rainfall to the
east coast, often with extensive local flooding. The annual rainfall is 2,000-3,500 mm. At
Mersing, the monthly rainfall reaches a maximum of over 500 mm in December, and a
minimum of about 100 mm in April.
Principal vegetation: Predominantly lowland peat swamp forest, with freshwater swamp
forest along the river levees of the lower reaches of Sungai Endau and Sungai Rompin, and
lowland rain forest on raised beach barriers. Little botanical information is available. Corner
(1978) has described the flora of nearby swamp forest areas.
Land tenure: Mainly state owned (Pahang State Government); about 3,000 ha are private
land earmarked for development.
Conservation measures taken: Approximately 80,000 ha of swamp forest are included in
Forest Reserves. South of Sungei Bebar, an area of about 200 ha is gazetted as a Forest
Reserve. South of Sungei Pahang and west of Sungei Miang, an area of about 400 ha is
gazetted as a Forest Reserve. On the southern side of Sungei Merchang, around the western
border of the area, a Forest Reserve stretches inland. Between Sungei Miang and Sungei
Pahang, an area of about 300 ha is gazetted as a Grazing Reserve. The Pekan-Nenasi Road
State Land Forest Reserve (11 ha) comprises subseral freshwater alluvial swamp forest,
disturbed by Orang Ash (aborigines).
Conservation measures proposed: Measures should be taken to establish a substantial area
of totally protected forest, surrounded by a buffer zone of logged forest. Survey work is
required in order to identify the areas of undisturbed, good quality habitat suitable for
protection. It has been suggested that specific areas of the peat forest to the west of the road
be included as part of a special protection area pending the outcome of investigations into the
harvesting of swamp forests. Large portions of these forests, however, will not be utilized for
either forestry or agriculture and protective measures are designed to reduce the possibility of
needless damage to wildlife habitats (Government of Malaysia, State of Pahang 1972).
Land use: Logging and some tin-mining in places; also agricultural small-holdings.
Southwest of Kuala Rompin, 230 ha have been cleared and made into rice fields. South of
Kuala Rompin, an area of approximately 1,000 ha is privately owned integrated farming land
(tiger-prawns and crops). Major rice-growing schemes with associated settlements have been

developed near Kuala Endau and Kuala Rompin in freshwater swamp forest areas. There has
been extensive clearance of peat swamp forest for agricultural purposes south of Pekari. Two
dams, respectively in Sungei Anak Endau and Sungei Pontian, were originally meant to
supply water for a large irrigation scheme, but will now probably serve to provide drinking
water and electricity to Rompin. In surrounding areas, there is coastal development and
cultivation of rice, other crops, rubber and coconuts. The Department of Drainage and
Irrigation has sixteen water collection projects, five pumping projects and one
gravity-pumping project in the area, encompassing areas of 1,412 ha, 1,617 ha and 244 ha
respectively. An area extending up to 6 km to the north and south of Sungei Pahang is
gazetted as Malay Reserve, unahienated land to be used by Malay people. An area of about
1,500 ha around and north of Nenasi is also gazetted as Malay Reserve. Around Pekan, an
area of about 1,200 ha is alienated for agricultural use. An area of about 1,600 ha (centred on
3°Ol'N, 103°ll'E) is also alienated for agricultural use; the greater part of this area is in soil
suitability classification 4 (more than one serious limitation to crop growth and suitable for a
very restricted range of agricultural and forest crops), and the centre is in classification 5 (at
least one very serious limitation to crop growth and best retained under forestry use) (EM
19R0).
Possible changes in land use: An area of 21,000 ha, north of Kuala Rompin, was originally
meant to be converted into rice fields (a World Bank Development Programme). Two dams
have been built for irrigation purposes and all the infrastructure is there, but under the new
national rice policy, the original plan has been abandoned. Only 230 ha are now actually
rice-fields; the rest of the area will probably be planted with cash crops (coconut, oil palm
and maize) by Felda and Feicra. Preliminary studies are being carried out with regard to
draining a piece of land between Pekan and Kuantan. Around Pekan, bunding has taken place
for flood mitigation. The coastal area between Pekan and Pontian is proposed for the
development of tourism, with the main development to take place at Lanjut. It has been
suggested that nine small parks be established along the coast, distributed at approximately
16 km intervals.
Disturbances and threats: The principal threats are reclamation for agriculture or
development and non-sustainable logging. The coastal edge of the swamp forest is generally
degraded, with much on-going encroachment from logging and clearance, especially from
north of Nenasi to around Rompin. The southern half of Pekan Forest Reserve has been
licensed out to a logging company. In the Peat Swamp Forest of Bebar (110,750 ha), a pilot
logging project of 4,000 ha is proceeding. An area of about 1,200 ha (at 2°57'N, l02°22'E) is
currently used for mining or has mining potential. The northern part of this, an area of about
600 ha, is covered by mining leases or mining certificates. Two small patches totalling about
200 ha (at 3°OO'N, 103°l4'E) are currently used for mining or have mining potential. At a
point 16 km south of Pekan, Large Flying Foxes Pteropus vampyrus migrate daily from the
forest seawards and vice versa. This attracts many sport hunters, the animals forming easy
prey because of their narrow flight paths.
Economic and social values: The peat swamp forest covers a large area and is situated in the
environs of major townships such as Kuantan and Pekan. As such, it may well be of value in
flood mitigation to these towns. It may also act as a water reservoir for irrigation schemes
during dry periods. Swamp forest is a commercially valuable timber source, and is a gene
pool for potential commercial plant species.

Fauna: Mammals known to occur include the Large Flying Fox, Yellow-throated Marten,
White-handed Gibbon and Pangolin (Pteropus vampyrus, Martes flavigula, Hylobates lar
and Manis javanica), but it is likely that most lowland rainforest mammals are present. Birds
recorded include four species of hornbills (Buceros rhinoceros, Anthracoceros malabaricus,
Anorrhinus galeritus and Rhyticeros corrugatus) and five species of kingfishers
(Alcedinidae). Nine Lesser Adjutant Storks Leptoptilos javanicus were observed near Pekan
in April 1986, and the nest of a White-bellied Sea-Eagle Haliaeetus leucogaster was located
in the same area. Pythons Python sp occur along the coastal strip, and freshwater turtles
breed near Kampong Nenasi.
Special floral values: The largest contiguous area of peat swamp forest remaining in
Peninsular Malaysia, much of it still in relatively undisturbed condition. Some virgin areas of
riverine freshwater swamp forest also exist in the Endau-Rompin coastal area. The area is
probably of great botanical interest, but little information is available.
Research and facilities: An aerial survey was carried out by the Malaysian Wetland
Working Group in October 1986.
References: Corner (1978); DID Pahang (undated); EPU (1980); Government of Malaysia,
Pahang Tenggara Development Authority (DARA) (undated); Pons et al. (in prep-a); Putz
(1978); State of Pahang (1972); Wong (1974).
Criteria for inclusion: 1b, 2b.
Source: Dato' Abdul Latif bin Nordin, Tay Soon Puh, Ahmad Fuad Embi, Chop Ai Kuang
and Asian Wetland Bureau.
Wetland name: Tasek Cini
Country: Malaysia
Coordinates: 3°25'N, l02°56'E;
Location: south of Sungei Pahang and north of Bukit Cini, State of Pahang.
Area: 202 ha of open water and 700 ha of swamp; total area of proposed Nature Reserve
Park 3,800 ha.
Altitude: Under 76m.
Biogeographical Province: 4.7.1.
Wetland type: 11, 14 & 21.
Description of site: One of the two large natural freshwater bodies in the Malay Peninsula. It
is a lake system consisting of open water, freshwater swamp and swamp forest. The lake is
surrounded by primary forest rising to 641m on Bukit Cini, and making an aesthetically
pleasing landscape. The area consists of 13 open water bodies draining northwest into Sungei
Pahang via Sungei Cini. The area floods during the northeast monsoon (October to January).
The largest part of the proposed park is classified in soil suitability class 3 (one serious
limitation to crop growth and suitable for a restricted range of agricultural and forest crops).
In the northeast and in the centre, a minor part is graded in class 2 (moderate limitation to
crop growth and suitable for a not too wide range of agricultural and forest crops). A small
area near the centre is graded as class 5 (soil with at least one very serious limitation to crop
growth and best retained under forestry use).
Climatic conditions: Humid tropical cl1mate, with rain from both the northeast and
southwest monsoons. The average annual rainfall at Mersing is 2,500-3,000 mm; the monthly

rainfall varies between a maximum of 500 mm in December and a minimum of about 100
mm in April. There is a marked wet season from October to December or January.
Principal vegetation: Submerged, floating and emergent aquatic vegetation including tall
riparian stands of Pandanus spp, and floating Nymphaea lotus and Nelumbo nucifera. Other
aquatic plants include Aponogeton undulatus, Hydrilla verticillata, Hydrostemma kunstieri
and Utricularia spp. There is a substantial area of freshwater swamp forest.
Land tenure: State owned (State Government of Pahang). The surrounding areas are owned
by the State Government of Pahang, FELDA and private owners.
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a Game Reserve,
National Park or Nature Park Reserve.
Land use: The northern and north western parts of this proposed park are gazetted as Malay
Reserves. Fisheries for local use, and tourism; accommodation facilities and a restaurant
were completed in 1986. In the surrounding areas, there are six irrigation projects of the
Department of Drainage and Irrigation along the Sungei Pahang, as well as rubber and
coconut plantations, mixed horticulture, rice-fields, coarse grassland and urban areas.
Logging takes place in the water catchment area.
Disturbances and threats: Logging in the water catchment area (approximately 60%
logged) and further land reclamation for agriculture both result in siltation and associated
water quality problems. This could seriously damage Tasek Cini's tourism potential. The area
south of the lake has been licensed for logging. Areas to the north and east are Forest
Reserve. In the centre of the proposed park and on the southeastern boundary, an estimated
total area of 900 ha is designated as current or potential mining land.
Economic and social values: Fisheries and tourism. The area is aesthetically attractive, and
has good potential for further tourist development if the ecosystem remains intact. The area is
also of great scientific and natural interest, and is important as a gene pool because of its
many indigenous plant and animal species.
Fauna: No information.
Special floral values: An extremely good example of a rare habitat in Malaysia. Tasek Cini
is one of only five localities in the world known to support the aquatic plant Hydrostemma
kunstieri, and hosts other endemic plants such as species of Pandanus and Gnetum
gnemonoides. The rare and vulnerable Aponogeton undulatus occurs at only one other
locality in Peninsular Malaysia (Sungai Sedili).
Research and facilities: Some botanical studies have been carried out.
References: DID Pahang (undated); EPU (1980); Government of Malaysia, State of Pahang
(1972); Pahang State Forestry Department (undated); Soepadmo (in press); Wong (1979).
Criteria for inclusion: la, 2b, 2d.
Source: Ahmad Fuad Embi, Chop Ai Kuang and George A.C. Tee.
Wetland name: Tasek Bera
Country: Malaysia
Coordinates: 2°47'-3°09'N, 102°23'-102°47'E;
Location: in the southeastern part of Temerloh, north and south of Kg. Datok, State of
Pahang.

Area: Approximately 6,150 ha of wetland in a watershed of 61,383 ha. The area of the
proposed Tasek Bera Nature Reserve Park is 26,500 ha.
Altitude: Swamp less than 30m; watershed 75m.
Biogeographical Province: 4.7.1.
Wetland type: 14 & 21.
Description of site: Tasek Bera is an alluvial peat swamp ecosystem, measuring 34.6 km at
its longest and 25 km at its broadest. The watershed of this swamp lies on the plains between
the main and eastern ranges of Peninsular Malaysia, within the 75m contour. The watershed
is composed predominantly of argillaceous strata which weather to pale-coloured, firm,
heavy textured soils. The swamp lies on a north-south longtitudinal axis, and drains
northwards through a single river, the Sungei Bera, a tributary of the Sungei Pahang. The
Sungei Bern originates east of the swamp watershed and passes very close to the main
channel of the swamp near its outlet near Tanjong Kuin, before draining northwards into
Sungei Pahang. Tasek Bera is a dendritic complex occupying extensive sinuous arms of
water, and wide areas of reed and swamp forest in between patches of raised ground. A
number of streams drain from the high ground into the swamp. More than 75% of the swamp
area is occupied by vegetation. The benthic substrate of the swamp is peat, up to 7m deep in
the littoral region. The water in the swamp moves at varying speeds, with maximum flow in
the limnetic channels. The main channel draining into Sungei Bera is unable to cope with
surface flow in the monsoonal seasons, especially the northeast monsoon
(September-January), resulting in marked fluctuations in the water level. During these
monsoons, especially the northeast monsoon, the Sungei Bern and Sungei Pahang are flooded
and cause a reverse flow of water into Tasek Bern through several channels near the main
outlet. As a consequence, the water level in the swamp rises between one and five meters
during the northeast monsoon. The littoral zone has an average depth of 0.8m, the limnetic
region 2.0m, and the channels in the swamp forest 2.5m. The maximum depth in the main
channel near the outlet is 7.0m. The pH is low, averaging 5.33 (range 4.57-6.83). The pH is
mainly affected by organic solutes derived from allochthonous and autochthonous sources.
Climatic conditions: Humid tropical climate; the annual rainfall at Dunlop Estate, Bahau,
was 1,987 mm in 1970 and 2,763 mm in 1971. 1971 was atypical due to abnormally heavy
rains. There are two rainy seasons, in April-May and September-January, and two dry
seasons, in February-March and June-August. Apparently the rainfall in the Tasek Bern
watershed is patchy and sporadic, being considerably influenced by micro-climatic and local
conditions. The mean air temperature is 29.5°C (range 25.2-36.8°C); the mean water
temperature 26.3°C (range 23.3-31.2°C).
Principal vegetation: Tasek Bera is composed of three major habitat types: (1) the limnetic
or open water region which is fringed by stands of Utricularia in the surface waters (1% of
swamp area); (2) the Lepironia reed and Pandanus clump stands forming part of the littoral
region (32% of swamp area); and (3) the Eugenia swamp forest stands which form the major
part of the littoral region (67% of swamp area). The algae have been well studied, and 328
species, varieties and forms have been described, of which 293 including 14 unidentified
species belong to the Chiorophyta. Of the seven submerged macrophytes, Utricularia
flexuosa and Cryptocoryne griffithii are dominant, in association with Blyxa echinosperma,
Hydrilla verticillata and Potamogeton malaianus. Twelve emergent macrophytes have been
recorded in the littoral region outside the swamp forest. Of these, Lepironia articulata is
particularly dominant, and Pandanus helicopus and to a lesser extent Eleocharis

ochrostachys are dominant. Forests occur on islands of deep peat and are usually low, barely
exceeding 28m in height. The trees have many epiphytic bryophytes, ferns and orchids. In
the understorey are ferns, screw pines, sedges and mosses (Gleichenia spp, Pandanus spp,
Thoracostachyum banacanum and Sphagnum spp). In the drier forests that adjoin the
wetland, palms Licuala sp, Penanga sp; dipterocarps Dipterocarpus spp, Shorea spp; and
buttressed species of Dillenia and Koompassia are characteristic. There are also extensive
areas covered by Lalang Imperata cylindrica grasslands.
Land tenure: State owned (Pahang State Government).
Conservation measures taken: The wetland is situated within the Tasek Bern Forest
Reserve (40,038 ha).
Conservation measures proposed: The area has been proposed as a Nature Reserve Park
(Government of Malaysia, State of Pahang 1972). Other proposals include: (a) further study
of the community metabolism, for application to other areas; (b) study of the factors
governing speciation, in view of Tasek Bera's unusually rich flora and fauna; and (c)
protection of an area of at least 20,000 ha for biological purposes, to include the swamp and
adjacent terrestrial systems with a zone of at least 1,000m around the swamp (Furtado &
Mon 1982).
Land use: Aboriginal use (fisheries and shifting cultivation), tourism and trade in aquarium
fishes. The Department of Drainage and Irrigation has one irrigation project of 23 ha. There
are oil palm plantations and logging operations in surrounding areas.
Possible changes in land use: The Bukit Ibam forest (48,600 ha) will probably become a TFL
area (sustained yield forest).
Disturbances and threats: These include: (1) shifting cultivation by Selamai natives; (2)
possible pollution from the Sungei Bera-Sungei Pahang and Sungei Palong-Sungei Muar
river systems through reverse flow during flood conditions during the northeast monsoon; (3)
forest destruction in the watershed leading to an increase in erosional load; (4) mining
activities (iron extraction) causing siltation; (5) disturbance from a network of logging roads
surrounding the Tasek and from several trails reaching to or near the shoreline in the south
and west; (6) alteration in the local drainage patterns and increased siltation in tributaries to
the west, caused by logging operations, especially road construction.
Economic and social values: Water purification, scientific research, conservation education,
rice cultivation, tourism and fisheries. The fishes of the Tasek Bera region are of great
importance in three ways: (1) as a source of protein for the local population (30 marketable
species of fish occur); (2) for sport fishing (at least 15 potential sport fishes occur); and (3)
for trade in aquarium fishes (approximately 50 species of aquarium fishes occur including at
least 20 of special interest). The annual export value of aquarium fishes in the whole of
Pahang Tenggara is reported to be M dollar 2 million to which Tasek Bera contributes a
considerable amount. Much of the area consists of productive forest, and considerable areas
around the lake have the potential to become productive forest. In the northern part of the
area, the drainage is generally very poor which makes it unsuitable for many crops. In the
southern part, erosion hazards exist because of slopes of 6-12 degrees (EPU, 1980).
Tasek Bera is one of the two major natural bodies of freshwater on the Malay Peninsula and
supports a biological community which is unique within Malaysia and possibly represented
nowhere else in the world. It has a high ecological diversity and supports a large number of
plant and animal species, some of which are endangered and/or endemic. Thus the area is of

great importance as a gene pool besides being of interest from a scientific, recreational,
educational and economic point of view.
Fauna: Some 95 species of fishes have been recorded from 22 families, notably Cyprinidae,
Anabantidae and Luciocephalidae. Almost all species seem to be indigenous to Peninsular
Malaysia. Cat-fishes (Siluriformes) accounted for 19 species. Species of note are the
endangered Schierophages forniosus and Probarbus jullieni. About 200 species of birds are
known to occur, including six species of herons and egrets (Ardeidae), eight species of
shorebirds (Charadriiformes) and one duck (Anatidae). The mammals include Bos gaurus,
Elephas maximus, Tapirus indicus, Panthera tigris, Sus scrofa and Cervus unicolor.
Virtually all of the amphibians and reptiles of Malaysian tropical swamps are present
including the endangered False Gharial Tomistorna schlegelii.
The zooplankton is poor because of the low pH, and only 64 taxa have been recorded.
Macrochaetus collinsii (Rotifera) is a rare species particularly worthy of note. Aquatic
insects and benthic animals belong to Diptera, Trichoptera, Ephemoptera, Lepidoptera,
Odonata, Hemiptera, Heteroptera, Coleoptera, Annelida and Decapoda. Two species of
shrimps, Macrobrachium trompi and Caridina thambipillai, and one species of freshwater
crab, Potamon johorense, have been recorded.
Special floral values: The wetland possesses rich algal, aquatic macrophyte and swamp
forest communities, and has several endemic plant species such as Pandanus spp,
Cryptocoryne cordata and Gnetum gnenionoides. Scirpus con fervoides is of distributional
interest.
Research and facilities: A four-year research project within the International Biological
Programme was undertaken jointly by the University of Malaya and the Japanese
Government in order to study the primary productivity of tropical freshwater streams and
swamps and the related ecosystem. Furtado and Mon (1982) and Government of Malaysia,
State of Pahang (1972) have described the fishes, birds, aquatic insects and benthic animals
of the swamp in some detail.
References: DID Pahang (undated); EPU (1980); Furtado & Mon (1982); Government of
Malaysia, State of Pahang (1972); IUCN (in prep); Wong (1974).
Criteria for inclusion: 1b, le, 2a, 2b, 2d.
Source: Richard P. Lim, Ahmad Fuad Embi, Chop Ai Kuang and George A.C. Tee.
Wetland name: Kuala Sedill Kecil Mangroves
Country: Malaysia
Coordinates: 1°51'N, 104°09'E;
Location: on the east coast on Peninsular Malaysia, at the mouth of Sungei Sedili Kecil,
Jason Bay, Johor.
Area: 433 ha.
Altitude: Sea level.
Biogeographical Province: 4.7.1.
Wetland type: 02, 05, 07 & 11.
Description of site: Riverine mangrove extending up the tidal reaches of Sungei Sedili
Kecil. This mangrove forest extends in a wide zone on either side of the river and grades into
lowland swamp forest on the northern fringe. There are sandy beaches on the adjacent coast.
Part of the mangrove has been cleared. The mean tidal range at Sedili Kecil is 1.8m.

Climatic conditions: Humid tropical climate with an annual rainfall of 3,000-3,500 mm.
There is a wet season during the northeast monsoon (October-January), with the wettest
month December (over 500 mm). The driest month is April (just over 100 mm), during the
southwest monsoon dry period.
Principal vegetation: The mangroves Rhizophora apiculata and R. mucronata, up to 20m
tall, are common on the waterline and in a fringe c.5m wide especially near the rivermouth.
Xylocarpus granatum and Kandelia candel are interspersed amongst the Rhizophora along
the river banks. Bruguiera parviflora and B. gymnorhiza occur in small quantities away from
the channel edges, and Sonneratia alba grows on the waterline and along the edges of creeks.
There are some mature stands of Sonneratia ovata, up to 25m tall, behind the Rhizophora
zone. Nypa fruticans is the dominant plant along the channel edge about 5 km upriver.
Land tenure: State owned (State Government of Johor).
Conservation measures taken: Part of the area is gazetted as Forest Reserve.
Conservation measures proposed: The area has been recommended as a Mangrove
National Park (Ong, 1982).
Land use: Collection of shellfish, fishing, local forestry, tourism on the sandy beaches,
hunting, aquaculture in the northwestern part, and logging operations by Kejora (South East
Johore Development Authority). Part of the area is gazetted as a Malay Reserve. There is
mixed horticulture in the surrounding area.
Possible changes in land use: Development for tourism and agriculture. The remaining area is
mentioned as a potential aquaculture development site under the National Policy to clear
20% of the mangroves of the Peninsula for aquaculture.
Disturbances and threats: Small-scale clearance of Rhizophora mangroves for local use,
disturbance from hunting, possibly some disturbance from tourism at holiday peaks, and
clearance of mangroves for aquaculture.
Economic and social values: Fisheries, local mangrove produce and forestry (291 ha of
productive mangrove).
Fauna: No information.
Special floral values: A species-rich mangrove forest (a restricted habitat on the east coast
of the peninsula) of great scientific interest, constituting the only intact example of the
mangrove/freshwater swamp forest transition zone in Peninsular Malaysia.
Research and facilities: A preliminary survey and some shorebird counts were carried out
by Howes et al. in 1986, and extensive floristic investigations were made by Corner from
1929-1940 (Corner, 1978).
References: Corner (1978); EPU (1980); Howes et al. (1986); Johor State Department of
Fisheries (1978); Ong (1982); Wong (1979).
Criteria for inclusion: lb, 2b, 2c.
Source: Choy Siew Kiong.
Wetland name: Sedili Kecil Swamp Forest
Country: Malaysia
Coordinates: l°39'-l°49'N, 104°07'-104°12'E;
Location: along Sungei Sedili Kecil, Jason Bay, eastern Johor.
Area: c.5,000 ha.
Altitude: Sea level.

Biogeographical Province: 4.7.1.
Wetland type: 11 & 21.
Description of site: An area of seasonally flooded freshwater swamp forest. Much of the
area has been logged, and only an area some two km wide and six km long along Sungei
Sedili Kecil is still untouched. The Sedili river descends gradually from the low hills that
confine the southern end of the vast swamp of Jason Bay. It flows north, entering the
southern end of Jason Bay. It drains part of the swamp with its main tributaries Sungei Bahan
and Sungei Leban; other short tributaries drain the west side of the strip of coastal hills which
separate the river from the sea. The flat terrain is mostly swamp forest.
Climatic conditions: Humid tropical climate with an annual rainfall of 3,000-3,500 mm. The
wet season during the northeast monsoon lasts from October to January, with December as
the wettest month (over 500 mm). The driest month is April (just over 100 mm), during the
southwest monsoon dry period.
Principal vegetation: Corner (1978) has described the vegetation types in some detail. Up
river from the mangrove and nipa zones, Pandanus helicopus encroaches so as almost to
obstruct the river until the river narrows to 7-10m wide. Gluta velutina is scarce. Ficus
microcarpa forms no continuous banks, but apparently Sungei Jawi (a tributary of Sungei
Banun) is blocked by these trees. Some Shorea spp are present. Horsfieldia irya is common,
with trees up to 27m in height. Pandanus affinis is very abundant in the upper reaches of
mangrove and nipa, whilst Pandanus malayanus forms small thickets in the water among the
taller P. helicopus and is abundant in all the darker tributaries without P. helicopus. Mesua
ferruginea is exceedingly abundant, growing from the edge of P. helicopus in thickets up to
5m high, standing in the water at high tide, spreading over the river, and smothering both
Barringtonia conoidea and G. velutina. In the swamp forest away from the river's edge,
Lophopetalum multinervium and Palaquium xanthochymum are exceptionally abundant.
Upstream beyond the P. helicopus, which ends at Sungei Lebai Kator, there seems to be no
distinct riverside vegetation but continuous swamp forest. The following taxa are common:
Anaxagorea sp, Aporosa frutescens, Artocarpus kemando, Barringtonia reticulata,
Calophyllum spp, Campnospernia auriculata, Crudia havilandii, stilted Dillenia sp,
Elaeocarpus griffithii, Eugenia cerina, E. pseudosubtilis, Ganua motleyana, Garcinia
nigrolineata, Goniothalamus rnalayanus, Grewia antidesmaefolia, G. fibrocarpa, flex
cymosa, Koompassia malaccensis, Lithocarpus bennettii, Melanorrhoea wallichii,
Memecylon paniculatum, Morinda rigida (commonly growing on fliex cymosa), Pternandra
coerulescens, Shorea platycarpa, Strombosia sp, Symplocos celastrifolia, and Vitex peralata.
Land tenure: State owned.
Conservation measures taken: Most of the area falls within the Chandangan Forest
Reserve.
Conservation measures proposed: The area in the north has been proposed as a National
Park.
Land use: Extraction of timber, hunting, agriculture and tourism; mixed horticulture, oil
palm plantations and mining in surrounding areas. There is an aquaculture scheme near
Negara.
Possible changes in land use: There are plans to convert almost all of the remaining
freshwater swamp forest into oil palm plantations and aquaculture ponds.
Disturbances and threats: Virtually all remaining virgin areas of freshwater swamp forest
were licensed out for logging in 1986 and 1987. By early May 1988, logging had already

commenced in the northeastern, northwestern and southeastern sectors. Timber extraction
will be followed by total clearance for oil palm plantations by FELDA (the Government
agricultural development agency), leaving only a strip of forest several hundred meters wide
along the river. There is a planned aquaculture development of 320 ha along the Sungei
Sedili Kecil and Sungei Bahan rivers, and a major aquaculture project (1,000 ha) has been
proposed by Unilever for the northeastern corner. There is some hunting in swamp forest to
the south of Sungei Sedili Kecil, and land is being reclaimed for agriculture. The whole area
between I°36'N and 1°44'N is currently being mined or could be mined in the future.
Economic and social values: The swamp forest has considerable timber value; it is
important in flood mitigation and is of great scientific interest.
Fauna: No information.
Special floral values: Pristine freshwater swamp forest such as this is a threatened habitat in
Malaysia. The Sedili Kecil Swamp Forest is therefore important as a plant gene pool. The
area is of scientific interest for its great diversity of plant species and wide range of
vegetation types. Species of particular interest include Cratoxylon arborescens and
Palaquium xanthochymum.
Research and facilities: Extensive floristic investigations were made by Corner from
1929-1940 (Corner, 1978).
References: Corner (1978); EPU (1980); Howes et al. (1986); Johor State Department of
Fisheries (1978); Wong (1979).
Criteria for inclusion: lb. 2b.
Source: Dato' Leong Hing Nm and Choy Siew Kiong.
Wetland name: Klang Islands
Country: Malaysia
Coordinates: 2°53'-3°04'N, 1O1°13'-1O1°24'E;
Location: 50 km southwest of Kuala Lumpur, Selangor State.
Area: c.23,000 ha of mangrove islands, tidal mudflats and channels.
Altitude: Sea level.
Blogeographical Province: 4.7.1.
Wetland type: 03, 06 & 07.
Description of site: A group of mangrove-covered islands and associated intertidal mudflats
in the estuaries of the Sungei Kiang and Sungei Langat, on the west coast of Peninsular
Malaysia. The seven major islands are treated separately below.
Climatic condition: None
Principal vegetation: None
Land tenure: None
Conservation measures taken: None
Conservation measures proposed: None
Land use: None
Disturbances and threats: None
Economic and social values: None
Fauna: None
Special floral values: None
Research and facilities: None

References: None
Criteria for inclusion: None
Source: None
Wetland name: Pulau Ketam
Country: Malaysia
Coordinates: 3°00'-3°05'N, 101°11'-101°17'E;
Location: one of the westernmost of the Klang Islands, 50 km southwest of Kuala Lumpur,
Selangor State.
Area: c.4,000 ha (2,400 ha of mangrove forest and 1,600 ha of mudflats).
Altitude: Sea level.
Blogeographical Province: 4.7.1.
Wetland type: 03, 06 & 07.
Description of site: A mangrove island in the estuaries of Sungei Klang and Sungei Langat,
with associated mudflats extending to the north and west. The water is brackish due to the
influx of riverine water (from Sungei Klang, Sungei Langat and several other rivers) flowing
into marine waters. The mean tidal variation at Pelabuhan Klang is 4.1m. The whole area is
in soil suitability class 4 (more than one serious limitation to crop growth and suitable for a
very restricted range of agricultural and forest crops).
Climatic conditions: Humid tropical climate similar to Kuala Lumpur where the average
annual rainfall is under 2,000 mm. The driest month is January (120 mm), and the wettest
April (280 mm).
Principal vegetation: The dominant mangrove species are Acanthus ilicifolius, Acrostichum
aureum, Avicennia alba, A. marina, Bruguiera cylindrica, Nypa fruticans, Rhizophora
apiculata, R. mucronata and Sonneratia alba.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: Silvius et al. (1987) have recommended that the
undisturbed southwest side of the island be made into a Wildlife Sanctuary. The areas
currently being logged should be managed as a Forest Reserve on a sustainable yield basis
with a rotation period of 25-30 years. SPSSM (in prep) recommends that the mudflats off
Pulau Ketam and Pulau Tengat should be seriously considered for Marine Park status.
Land use: Logging, mostly in the northern and eastern parts of the island. There is a major
fishery to the north of Pulau Ketam; the crab Scylla serrata is harvested and there are some
floating cage-culture fish farms.
Possible changes in land use: The Brackishwater Fisheries Research Centre of the Fisheries
Research Institute has drawn up plans to develop aquaculture in the area. The development
would involve the conversion of 1,016 ha of mangrove forest to marine prawn and fishponds,
leaving a 200 meter wide mangrove buffer zone along the northern and northwestern sides
and a 1,000 meter wide buffer zone along the southern and southeastern coasts of the island.
Disturbances and threats: Uncontrolled logging, oil pollution and heavy hunting pressure.
The latter was probably responsible for the disappearance of the former heron colony.
Economic and social values: The mangrove ecosystem maintains a rich fishery (prawns and
marine fishes), which supports a major fishing village and several cage-culture fish farms.

Fauna: The island supports large numbers of migratory shorebirds. The total shorebird
population in early October 1985 was estimated to be 7,000 birds of at least 14 species. The
most abundant were Numenius phaeopus (685) and Tringa totanus (618). One Limnodromus
semipalmatus was present at this time. The maximum count of Leptoptilos javanicus has
been 18, making Pulau Ketam the most important site for this stork in Selangor. The island
once held a breeding colony of herons and egrets, but this has disappeared, presumably as a
result of heavy hunting pressure. However, the potential for breeding waterfowl still exists.
Some 900 Sterna hirundo were recorded in mid November 1985. The mammalian fauna has
not been investigated, but it is likely that Macaca fascicularis and Presbytis cristata are
present. Several species of crabs are present, including Scylla serrata.
Special floral values: None known.
Research and facilities: Aerial and ground surveys of the shorebird populations and
vegetation have been carried out by Silvius et al. (1987).
References: EPU (1980); Silvius et al. (1987); SPSSM (in prep); Wong (1974).
Criteria for inclusion: lb. 2b, 2c, 3b.
Source: Asian Wetland Bureau.
Wetland name: Pulau Tengah
Country: Malaysia
Coordinates: 2°54'-3°0l'N, lO1°11'-1O1°16'E;
Location: one of the westernmost of the Klang Islands, 50 km southwest of Kuala Lumpur,
Selangor State.
Area: Forest Reserve recorded as 597 ha, but in reality much larger because of rapid
accretion; also approximately 2,000 ha of intertidal mudflats and sand flats.
Altitude: Sea level.
Biogeographical Province: 4.7.1.
Wetland type: 03, 06 & 07.
Description of site: A mangrove island in the estuaries of Sungei Klang and Sungei Langat,
with extensive adjoining mudflats and sand flats to the west and south. The island is the only
known site in Peninsular Malaysia with a large sandy mudflat supporting a relatively high
benthic biomass. This is the reason for its importance as a feeding area for migratory
shorebirds. The mangrove is accreting in a generally southwesterly direction, and is in good
condition. There is some evidence of erosion along the eastern side. A salinity of 30 p.p.t. has
been recorded in tidal water to the southwest of Pulau Tengah, and a salinity of 10-20 p.p.t.
in puddles on the flats (Sasekumar & Chong, 1986). The mean tidal variation at Pelabuhan
Klang is 4.1m.
Climatic conditions: Humid tropical climate similar to Kuala Lumpur, where the average
annual rainfall is under 2,000 mm. The driest month is January (120 mm), and the wettest
April (280 mm).
Principal vegetation: A major part of the southern half of the island consists mainly of
Sonneratia alba and Avicennia marina forest. A. marina is a pioneering species, rapidly
accreting over the adjoining southwestern mudflats. Rhizophora mucronata and R. apiculata
dominate elsewhere. Other species of mangrove present include Bruguiera parviflora and
Avicennia alba. Pulau Tengah is unusual in that Rhizophora takes over from Avicennia,
whereas at other sites in Peninsular Malaysia (e.g. Matang), Bruguiera cylindrica grows up

in degenerating Avicennia areas to form a stable climax maritime forest (Watson, 1928;
Silvius et al, 1987).
Land tenure: State owned.
Conservation measures taken: The northern part of the island is a State Forest Reserve
(Pulau Tengah Forest Reserve; recorded as 597 ha). The newly accreted section of the
southern part, formed since 1972, is unprotected.
Conservation measures proposed: The present undisturbed vegetated area (non-productive
forest) on the south side of Pulau Tengah should be protected as Virgin Jungle Reserve. This
reserve should include the creeks dissecting the area, and the mudflats and sand flats
surrounding the forest should be fully protected. The best protection might be afforded by
Bird Sanctuary or Game Reserve status. Logged areas and other parts of the designated
Production Forest should be managed on a sustainable yield basis (Silvius et al, 1987).
SPSSM (1987a) recommends that under no circumstances should conversion to brackish
water aquaculture ponds or agriculture be allowed on Pulau Tengah. Forest Reserve status
should be maintained, with a Virgin Jungle Reserve in the southern third of the island.
Tourism potential should be assessed in conjunction with wildlife considerations. SPSSM (in
prep) recommends that the mudflats off Pulau Ketam and Pulau Tengah should be serious
considered for Marine Park status.
Land use: The island is uninhabited. All mangrove areas are under Forest Reserve status as
production forest. There is recent evidence of pole-cutting (SPSSM, 1987a). The area is used
for fishing, harvesting of the edible crab Scylla serrata, and collection of mangrove products.
There is a considerable amount of cage-culture off the eastern side of the island, involving
Lutianus johni, Lates calcarifer and Epinephelus sexfasciatus, as well as mussels Mytilidus
viridus (SPSSM, 1987a).
Possible changes in land use: None known. SPSSM (1987a) makes recommendations
regarding the conservation issues associated with various potential changes in land use,
including aquaculture, agriculture and tourism.
Disturbances and threats: Uncontrolled logging and oil pollution from discharges or traffic
accidents in Singapore or the Straits of Malacca.
Economic and social values: No information.
Fauna: Pulau Tengah is one of the most important staging and wintering areas for
shorebirds, particularly Limosa lapponica and Charadrius leschenaultii, in Peninsular
Malaysia. Some 26 species of shorebirds have been recorded, and as many as 14,000 birds
may be present at one time. Almost 13,000 shorebirds were counted in early October 1985
during the autumn migration, and some 10,000-12,000 were present in January and February
1986. The principal species are Calidris ferruginea (maximum 3,584), Charadrius
leschenaultii (maximum 3,094) and Venus cinereus (maximum 2,303). Up to 550 Limosa
lapponica have been recorded; this species is rare elsewhere in Malaysia (except for nearby
Pulau Ketam). The sandy substrate attracts C. leschenaultii in greater densities than
elsewhere on the Peninsula, where C. mongolus is usually more abundant. Other common
waders include Tringa totanus, Numenius phaeopus and Pluvialis squatarola. The sandy
mudflat is an important roosting area for terns, seven species of which have been recorded.
The principal species are:
Sterna albifrons (maximum 750)
S. hirundo (maximum 225)
S. bergii (maximum 125)

S. bengalensis (maximum 100)
Hydroprogne caspia and Sterna saundersi have been observed in very small numbers. The
roosting flocks of S. bergii and S. bengalensis represent more than 50% of the known
Malaysian wintering populations of these species. The island is a potential breeding area for
Leptoptilos javanicus which is regularly observed on mudflats to the west. Up to 18 Egretta
sacra and 26 E. garzetta have been recorded during the migration seasons and in winter.
Mammals include the Long-tailed Macaque Macaca fascicularis, and reptiles include the
Mangrove Snake Cerberus rynchops.
There is a high benthic biomass in the mudflats. Bivalves include Glauconome virens and
species of Solen, Tellina, Anadara and Meretrix. Hermit crabs and other crab species include
Scylla serrata, Dotillopsis brevisarsis, Macrophthalmus sp and Ilyoplax sp; gastropods
include Cerithidea cingulata, Natica maculosa and Nassarius spp.
Special floral values: One of the few undisturbed areas which has the complete spectrum of
natural succession stages of estuarine mangrove vegetation from Avicennia marina through
Sonneratia alba to Rhizophora forest. It is a particularly good example of the Indo-Malayan
estuarine mangrove forest.
Research and facilities: Faunal and floral surveys have been carried out by Silvius et al.
(1987). Sasekumar and Chong (1986) have studied the invertebrates.
References: Sasekumar & Chong (1986); Silvius et al. (1987); SPSSM (1987a & in prep);
Watson (1928); Wong (1974).
Criteria for inclusion: lb. 2b, 2c, 3a.
Source: Asian Wetland Bureau and Forest Research Institute of Malaysia.
Wetland name: Pulau Lumut
Country: Malaysia
Coordinates: 2°53'-3°00'N, 101°17'-10l°22'E;
Location: the innermost of the Kiang Islands, approximately 50 km southwest of Kuala
Lumpur, Selangor State.
Area: Original area of Pulau Lumut Forest Reserve 6,258 ha; 4,559 ha remainded in
September 1987, with several blocks planned for excision.
Altitude: Sea level.
Biogeographical Province: 4.7.1.
Wetland type: 03, 06 & 07.
Description of site:A mangrove island in the estuaries of Sungei Klang and Sungei Langat,
with a narrow fringe of associated mudflats at the southwestern tip. The waters surrounding
the island are brackish because of the inflow of riverine water from Sungei Kiang, Sungei
Langat and several other rivers. The mean tidal variation at Pelabuhan Kiang is 4.1m. Almost
the whole of the island is classified in soil suitability class 4 (more than one serious limitation
to crop growth and suitable for a very restricted range of agricultural and forest crops). About
1,600 ha in the centre of the island are classified in soil suitability class 2 (moderate
limitation to crop growth and suitable for a not too wide range of agricultural and forest
crops).
Climatic conditions:Humid tropical climate similar to Kuala Lumpur. The average annual
rainfall over the northern half of the island is 2,000-2,500 mm, that over the southern half,
under 2,000 mm. The driest month is January (120 mm) and the wettest April (280 mm).

Principal vegetation:Mangrove forest dominated by Rhizophora apiculata, Bruguiera
parviflora, with smaller areas of Ceriops tagal, Bruguiera gymnorhiza and B.
caryophylloides.
Land tenure: No information.
Conservation measures taken: The island is a Forest Reserve.
Conservation measures proposed: None
Land use:Harvesting of mangrove products and fishing. Some small areas in the eastern and
southeastern parts of the island are alienated for agricultural purposes. These areas include
approved applications and land allocated for agricultural schemes in course of development,
but exclude land held on temporary occupation licenses. The central part of the island is
mapped as a coconut-producing area.
Possible changes in land use:Part of the island is to be converted for agricultural uses and
housing.
Disturbances and threats: General over-exploitation of the mangrove resources, and
logging exploitation followed by conversion to agricultural land.
Economic and social values:The mangroves sustain a major local fishery and are exploited
for a variety of products, e.g. timber poles and charcoal.
Fauna: A staging and wintering area for a wide variety of shorebirds typical of the west
coast of Peninsular Malaysia, and also a site for several egrets (Egretta spp) and kingfishers
(Alcedinidae). No information is available on the mammals, but it is likely that Macaca
fascicularis and Presbytis cristata are present. Boliopthalmus sp and Periopthalmus sp are
common, and Varanus salvator and Cerberus rynchops may occur. The rich invertebrate
fauna includes a wide variety of cockles, oysters, crabs and prawns.
Special floral values: None known.
Research and facilities: None
References:Chan (1986); Engku Abu Bakar bin Engku Habit (1978); EPU (1980); Wong
(1974).
Criteria for inclusion: 0.
Source: Pan Khang Aun.
Wetland name: Pulau Klang
Country: Malaysia
Coordinates: 2°57'-3°05'N, lOl°15'-l0l°20'E;
Location: the most northerly of the Klang Islands, approximately 50 km southwest of Kuala
Lumpur, Selangor State.
Area: Pulau
Klang Forest Reserve 8,785 ha; increasing due to accretion.
Altitude: Sea level.
Biogeographical Province: 4.7.1.
Wetland type: 03, 06 & 07.
Description of site: A mangrove island in the estuaries of Sungei Kiang and Sungei Langat,
with associated mudflats extending north and southwest. The surrounding waters are brackish
because of the inflow of riverine water from Sungei Klang, Sungei Langat and other rivers.
The mean tidal variation at Pelabuhan Klang is 4.1m. The whole area has been classified in
soil suitability class 4 (more than one serious limitation to crop growth and suitable for a very
restricted range of agricultural and forest crops).

Climatic conditions: Humid tropical climate similar to Kuala Lumpur. The average annual
rainfall is 2,000-2,500 mm in the northern part of the island and under 2,000 mm in the
southern part. The driest month is January (120 mm), and the wettest April (280 mm).
Principal vegetation: Mangrove forest.
Land tenure: State owned.
Conservation measures taken: The island is a Forest Reserve (8,785 ha).
Conservation measures proposed: Compartment 1 3 has been proposed for Virgin Jungle
Reserve status as a good example of island mangrove forest (older than on Pulau Tengah).
Land use: Fishing and harvesting of mangrove products.
Disturbances and threats: Over-exploitation of mangroves by illegal loggers is a major
problem. There is also some oil and other water pollution.
Economic and social values: The mangrove forest sustains a very important local fishery
and is a source of timber poles and charcoal.
Fauna: The area probably supports a considerable number of shorebirds typical of the west
coast of Peninsular Malaysia, but no information is available. It is likely that Macaca
fascicularis, Presbytis cristata, Varanus salvator and Cerberus rhynchops are present on the
island.
Special floral values: An excellent example of island mangrove forest. Compartment 13
contains forest, which is older than that on Pulau Tengah and shows a different succession
(Soo, 1979).
Research and facilities: Compartment 13 has been a particularly important site for research
and student training for well over a decade (Soo, 1979). The Forest Research Institute of
Malaysia maintains study plots on the natural succession of Rhizophora forest following
clear-felling.
References: Coordinating Committee on Mangrove Research (1982); EPU (1980); Soo
(1979); SPSSM (in prep); Wong (1974).
Criteria for inclusion: 0.
Source: See references.
Wetland name: Pulau Selat Kering
Country: Malaysia
Coordinates: 2°55'-2°59'N, 1O1°13'-1O1°16'E;
Location: one of the Klang Islands, between Pulau Tengah, Pulau Che Mat Zin and Pulau
Pintu Gedong, about 50 km southwest of Kuala Lumpur, Selangor State.
Area: 1,220 ha. Approximately one third intertidal mudflats and two thirds mangrove forest.
Altitude: Sea level.
Biogeographical Province: 4.7.1.
Wetland type: 03, 06 & 07.
Description of site: A mangrove island in the estuaries of Sungei Klang and Sungei Langat
with extensive intertidal mudflats to the north and west. The water is brackish because of
inflow of river water from Sungei Kiang, Sungei Langat and several other rivers. The tidal
variation at Pelabuhan Klang is 4.1m. The whole area has been classified in soil suitability
class 4 (more than one serious limitation to crop growth and suitable for a very restricted
range of agricultural and forest crops).

Climatic conditions: Humid tropical climate similar to Kuala Lumpur, with an average
annual rainfall of under 2,000 mm. The driest month is January (120 mm), and the wettest
April (280 mm).
Principal vegetation: Mangrove forest.
Land tenure: No information.
Conservation measures taken: The island is a Forest Reserve.
Conservation measures proposed: None
Land use: Fishing and extraction of timber for poles and charcoal.
Disturbances and threats: Clearance of the area for development, over-exploitation of the
mangrove resources, oil pollution and other water pollution.
Economic and social values: The mangrove forest sustains a very important local fishery
and provides timber for poles and charcoal.
Fauna: The island probably supports a considerable number of shorebirds during the
migration seasons and northern winter, but no data are available.
Special floral values: No information.
Research and facilities: None
References: EPU (1980); Wong (1974).
Criteria for inclusion: 0.
Source: See references.
Wetland name: Pulau Pintu Gedong
Country: Malaysia
Coordinates: 2°54'-2°57'N, 101°13'-101°16'E;
Location: one of the Kiang Islands, south of Pulau Selat Kering, Selangor State.
Area: c.1,115 ha, including 600 ha of mangrove forest and 515 ha of intertidal mudflats.
Altitude: Sea level.
Biogeographical Province: 4.7.1.
Wetland type: 03, 06 & 07.
Description of site: A mangrove island in the estuaries of Sungei Klang and Sungei Langat,
with extensive adjacent mudflats to the west and south. The water is brackish because of
inflow of river water from Sungei Klang, Sungei Langat and several other rivers. The mean
tidal variation at Pelabuhan Klang is 4.1m.
Climatic conditions: Humid tropical climate similar to Kuala Lumpur, where the average
annual rainfall is under 2,000 mm. The driest month is January (120 mm) and the wettest,
April (280 mm).
Principal vegetation: Mangrove forest.
Land tenure: No information.
Conservation measures taken: The island is a Forest Reserve.
Conservation measures proposed: None
Land use: Fishing and exploitation of mangroves for poles and charcoal.
Disturbances and threats: Over-exploitation of the natural resources, forest clearance, oil
pollution and other water pollution.
Economic and social values: The mangrove forest sustains a very important local fishery,
and provides timber for poles and charcoal.

Fauna: A staging and wintering area for a variety of shorebirds typical of the west coast of
Peninsular Malaysia.
Special floral values: No information.
Research and facilities: None
References: Wong (1974).
Criteria for inclusion: 0.
Source: See references.
Wetland name: Pulau Che Mat Zin
Country: Malaysia
Coordinates: 2°55'-2°59'N, 101°16'-lOl°19'E;
Location: one of the Klang Islands, between Pulau Selat Kering, Pulau Klang and Pulau
Lumut, Selangor State.
Area: c.1,338 ha; mostly mangroves with c.50 ha of intertidal mudflats.
Altitude: Sea level.
Biogeographical Province: 4.7.1.
Wetland type: 03, 06 & 07.
Description of site: A mangrove island in the estuaries of Sungei Kiang and Sungei Langat,
with some intertidal mudflats to the west and east. The water is brackish because of the
inflow of fresh water from Sungei Klang, Sungei Langat and several other rivers. The mean
tidal variation at Pelabuhan Klang is 4.1m. The whole area has been classified in soil
suitability class 4 (more than one serious limitation to crop growth and suitable for a very
restricted range of agricultural and forest crops).
Climatic conditions: Humid tropical climate similar to Kuala Lumpur, where the average
annual rainfall is under 2,000 mm. The driest month is January (120 mm) and the wettest,
April (280 mm).
Principal vegetation: Mangrove forest.
Land tenure: No information.
Conservation measures taken: The island is a Forest Reserve.
Conservation measures proposed: None
Land use: Fishing and exploitation of mangroves for timber poles, charcoal and other
mangrove products.
Disturbances and threats: Over-exploitation and clear-felling of mangroves, oil pollution
and other water pollution.
Economic and social values: The mangrove forest sustains a very important local fishery
and provides timber for poles and charcoal.
Fauna: A staging and wintering area for species of shorebirds typical of the west coast of
Peninsular Malaysia.
Special floral values: No information.
Research and facilities: None
References: EPU (1980); Wong (1974).
Criteria for inclusion: 0.
Source: See references.

Wetland name: Kapar Forest Reserve
Country: Malaysia
Coordinates: 3°00'-3°09'N, 101°18'-101°24'E;
Location: north of Port Kiang and about 40 km west of Kuala Lumpur, Selangor State.
Area: Originally 5,717 ha; reduced to 3,836 ha by September 1987, with further excisions
planned.
Altitude: Sea level.
Biogeographical Province: 4.7.1.
Wetland type: 02 & 07.
Description of site: A coastal stretch of predominantly mangrove forest, inundated at high
tide. The area is dissected by an extensive network of creeks and rivulets, which join the
main channels of the Sungei Che Awang and Sungei Puloh. These rivers drain fresh water
entering the area from the eastern side. The eastern and southern sections of the Forest
Reserve have been reclaimed by bund construction and drainage for oil palm plantations, port
development, housing and industrial estates. The water is brackish due to the inflow of fresh
water from Sungei Kapar Kecil, Sungei Che Awang, Sungei Kiang, Sungei Puloh and several
other rivers. The water quality is good (low sediment load), with Secchi disc measurements
of 1.1-1.4m at high tide and 0.5-0.9m at low tide. The mean tidal variation at Pelabuhan
Klang is 4.1m.
Climatic conditions: Humid tropical climate similar to Kuala Lumpur, with an average
annual rainfall of under 2,000 mm. The driest month is January (120 mm) and the wettest,
April (280 mm).
Principal vegetation: Mangrove forest dominated by Avicennia alba, Sonneratia alba and
Rhizophora apiculata. Other species include R. mucronata, Xylocarpus granatum, Bruguiera
gyranorhiza, B. cylindrica, B. parviflora, Ceriops tagal, Excoecaria agallocha, Lumnitzera
spp, Hibiscus tiliaceus, Acanthus ebracteatus, A. ilicifolius, Thespesia populacea,
Scyphiphora hydrophyllacea, Ipomoea pescaprae, Zoysia matrella, Acrostichum aureum and
Nypa fruticans. There are coconut plantations and mixed horticulture in adjacent agricultural
areas.
Land tenure: No information.
Conservation measures taken: Some 95% of the area is Forest Reserve.
Conservation measures proposed: The Asian Wetland Bureau has made a number of
recommendations, as follows:
1. An area of approximately 2,800 ha inside the Kapar Forest Reserve and outside that
claimed for the present Selangor State Development Authority PKNS development plan
should be re-gazetted as some form of amenity reserve. This area should be sufficient to
safeguard the mangroves for fisheries and wildlife, whilst allowing development of tourism
and education projects.
2. Projects for the development of the area for tourism and education should be carefully
planned and should take into account the following: (a) impact of the development and use of
the area; (b) nature conservation interests; (c) zoning of activities within the area; (d)
development of interpretative and educational activities; (e) environmental monitoring such
as water acidity testing.
3. No further reclamation should be undertaken in the area and the recommendations of the
Kiang Draft Structure Plan (Selangor State Government, 1986) should be strictly followed.

4. Discharge of effluents containing substances such as toxic chemicals, detergents, oil palm
effluents, pesticides and herbicides into the Sungei Puloh and Sungei Che Awang should be
strictly forbidden.
5. One or more sites in Kapar Forest Reserve within the area of scientific importance (e.g.
north of Sungei Sementa Besar) should be gazetted as Virgin Jungle Reserve. It is especially
important that as much as possible of the area between Sungei Perepat and Sungei Sementa
Kecil be set aside for education and research, in view of the history of research by the
University of Malaya in this area (SPSSM, in prep; Soo, 1979).
Land use: Fishing, forestry and scientific research.
Possible changes in land use: There are plans to excise several blocks of the Forest Reserve
(SPSSM, in prep).
Disturbances and threats: Reclamation for agriculture and housing, and illegal timber
extraction. Some 1,200 ha of forest are to be cleared for industrial and housing
developments. The construction of bunds is affecting the hydrology of the area, and there has
been some pollution from industrial activities nearby. The area will become less attractive for
recreational and educational projects as a result of these developments (Interwader, 1986).
Studies by Universiti Pertanian Malaysia have revealed high levels of lead, manganese, iron
and mercury in the Klang estuary (Law & Singh, 1986 & 1987). Some of the extremely
important research areas are already being disturbed by major cutting and clearance for
power lines (SPSSM, in prep).
Economic and social values: The Forest Reserve is of great importance to commercial
fisheries and has a high potential value for sustainable yield forestry. It also has considerable
potential for conservation education, recreation and tourism.
Fauna: Over 100 species of marine fishes have been recorded. The area supports a diverse
avifauna; 62 species of water birds are known to occur including 41 species listed under
Schedule 3 of the Protection of Wildlife Act 1972 as totally protected wild birds. Noteworthy
species include Ixobrychus cinnamomeus, Egretta alba, Leptoptilos javanicus, Haliaeetus
leucogaster and four species of kingfishers (Alcedinidae). Mammals include Macaca
fascicularis and Presbytis cristala; Lutra perspicillata, Felis bengalensis and Sousa plumbea
probably occur. The Estuarine Crocodile Crocodylus porosus and monitor lizard Varanus
salvator may occur in the area, but their presence has yet to be confirmed. Invertebrates
include at least eight genera of crabs.
Special floral values: Kapar Forest Reserve is the largest mainland mangrove forest in
Selangor. It remains in good condition, and contains most of the vegetation types typical of
Peninsular Malaysia. It is thus of special value for maintaining the genetic and ecological
diversity of the region.
Research and facilities: Certain parts of Kapar Forest Reserve have a long history of
scientific research on the mangrove ecosystem, carried out by the University of Malaya and
other bodies. The area between Sungei Perepat and Sungei Sementa Kecil, and the area north
of Sungei Sementa Besar, are particularly important research sites.
References: Aikanathan (1986); Aparow Sannasi (1977); Bahrim Ibrahim (1982); Ibrahim
bin Suhib (1983); Interwader (1986); Kuthubutheen (1984); Law & Singh (1986 & 1987);
Lee et a!. (1984); Leh & Sasekumar (1984); Lim (1969); MacIntosh (1976 & 1984); Ong &
Sasekuinar (1980); Selangor State Government (1986); Seow & Broom (1984); Silvius et al.
(1987); Soo (1979); SPSSM (in prep); Wong (1974).
Criteria for inclusion: 1b, 2b, 2c.

Source: Asian Wetland Bureau, University of Malaya and SPSSM.
Wetland name: Kuala Selangor Mangrove Forest
Country: Malaysia
Coordinates: 3°15'-3°27'N, lOl°08'-lOl°18'E;
Location:
between Sungei Tengkorak in the north and Sungei Buloh in the south, north
and south of Kuala Selangor, Selangor State.
Area: c.5,760 ha.
Altitude: Sea level.
Biogeographical Province: 4.7.1.
Wetland type: 01, 02, 06, 07, 08 & 11.
Description of site: A coastal belt of mangrove forest with extensive intertidal mudflats, on
the west coast of Peninsular Malaysia north and south of Kuala Selangor. The two main areas
of mangrove forest and a recently established Nature Park at Kuala Selangor are described
separately below as sites 8a, 8b and 8c.
Climatic condition: None
Principal vegetation: None
Land tenure: None
Conservation measures taken: None
Conservation measures proposed: None
Land use: None
Disturbances and threats: None
Economic and social values: None
Fauna: None
Special floral values: None
Research and facilities: None
References: None
Criteria for inclusion: None
Source: None

Wetland name: Mangrove Forest North of Kuala Selangor
Country: Malaysia
Coordinates: 3°21 '-3°27'N, 101'08'-101'14'E;
Locations: between Kuala Selangor and Sungei Tengkorak, Selangor State.
Area: Over 3,000 ha, mainly mudflats; Banjor North Forest Reserve, 268 ha in September
1987 (reduced from an original 2,662 ha).
Altitude: Sea level.
Biogeographical Province: 4.7.1.
Wetland type: 01, 02, 06, 07 & 11.
Description of site: A coastal fringe of mangrove forest with extensive intertidal mudflats,
rapidly accreting near Kuala Selangor and stable or eroding in the north. The median tidal
range at Kuala Selangor is 3.8m. The whole area has been classified in soil suitability class 4

(more than one serious limitation to crop growth, and suitable for a very restricted range of
agricultural and forest crops).
Climatic conditions: Humid tropical climate with an average annual rainfall of less than
2,000 mm. The wettest months are April and October-December, the driest,
January-February and July. Rain comes with both the northeast and southwest monsoons,
although the latter is mitigated by the mountains of Sumatra.
Principal vegetation: Good quality mangrove forest typical of the west coast of Peninsular
Malaysia.
Land tenure: State owned (State Government of Selangor).
Conservation measures taken: A coastal fringe of mangroves 500-l,000m wide has been
gazetted as a State Forest Reserve (the Banjar North Forest Reserve). By September 1987,
the area of the reserve had been reduced from an original 2,662 ha to only 268 ha (SPSSM, in
prep). Newly accreting mangrove and mangroves in the north near Sungei Tengkorak are not
included in the Forest Reserve.
Conservation measures proposed: The area has been proposed as a non-exploitable forest
reserve for wildlife conservation purposes, to link up with the Kuala Selangor Nature Park to
the south. The forest class "Forest Sanctuary for Wild Life" would be suitable for the
purpose. Possible impacts on mudflats should always be considered in environmental impact
assessments of proposed developments that may impinge on riverine or coastal areas
(SPSSM, in prep).
Land use: Fishing, harvesting of cockles and forestry; coconut plantations with some mixed
horticulture adjacent to the bund.
Disturbances and threats: The wetland is threatened by proposed aquaculture schemes.
Further loss of mangroves may affect the fisheries and cockle production, and therefore have
a negative impact on the livelihood of coastal inhabitants. The proposed development of
Sungei Selangor for water supplies (SMHB, 1986), involving the construction of several
impoundments in the Selangor catchment, would reduce the water flow at Rantau Panjang
from 5,482 million litres per day to only 300 million litres per day. If implemented, this
development could be expected to jeopardize the mangrove ecosystem for several kilometers
on either side of Kuala Selangor, and would probably eliminate the cockle beds. Other
potential upstream threats to the cockle beds include a proposed large-scale cattle feedlot
scheme in the Rasa area (JPNHS, undated), use of pesticides in plantations, discharge of
untreated sewage, and industrial discharges (SPSSM, 1987b).
Economic and social values: The mangrove ecosystem is important in maintaining the west
coast fishery and cockle beds; it constitutes a locally important forestry resource and
provides protection against coastal erosion.
Fauna: The Banjar North Forest Reserve supports one of only two known breeding colonies
of Ardea cinerea remaining on the west coast of Peninsular Malaysia (about 50 individuals in
recent years). The mudflats are an extremely important feeding area for migratory shorebirds
(over 10,000 birds during the migration seasons) and resident water birds such as Lesser
Adjutant Stork Leptoptilos javanicus, Butorides striatus and egrets Egretta spp. One of the
most productive prawn fishing grounds in West Malaysia and the second largest cockle beds
(Anadara granosa) in Peninsular Malaysia are located off Kuala Selangor.
Special floral values: No information.
Research and facilities: Surveys and shorebird counts were carried out by Interwader in
1983, 1985 and 1986 (Paris & Wells, 1984; Silvius et al, 1987).

References: EPU (1980); JPHNS (undated); Ministry of Agriculture (1974); Parish & Wells
(1984); Silvius et al. (1987); SMHB (1986); SPSSM (1987b & in prep); Wong (1974 &
1979).
Criteria for inclusion: 1b, le, 2c, 3c.
Source: Asian Wetland Bureau, Forest Research Institute of Malaysia and SPSSM.
Wetland name: Mangrove Forest South of Kuala Selangor
Country: Malaysia
Coordinates: 3°15'-3°21'N, 1O1°13'-1O1°18'E;
Location:
between Kuala Selangor and Sungei Buloh, Selangor State.
Area: Over 2,500 ha, mainly mudflats. The area includes Banjor South Forest Reserve (111
ha in September 1987, reduced from an original area of 1,261 ha).
Altitude: Sea level.
Biogeographical Province: 4.7.1.
Wetland type: 02, 06, 07 & 11.
Description of site: Extensive intertidal mudflats backed by a small fringe of mangrove
forest on the seaward side of the coastal bund extending south from Kuala Selangor. The
forest has been severely reduced in size by reclamation for housing estates, industry and
agriculture, and by uncontrolled logging. The contiguous area of Kuala Selangor Nature Park
(site 8c) is located in a previously excised part of the Banjar South Forest Reserve. The
median tidal range at Kuala Selangor is 3.8m. At a research site north of Sungei Buloh,
salinities range from 26-36 p.p.t. and the pH from 6.48-7.25. A soluble hydrogen sulphide
content of up to six ppm. has been recorded at this site. The area has been classified in soil
suitability class 4 (more than one serious limitation to crop growth, and suitable for a very
restricted range of agricultural and forest crops).
Climatic conditions: Humid tropical climate with an average annual rainfall of less than
2,000 mm and a mean annual temperature of 26.6°C (monthly range 1.3°C). The wettest
months are April and October-December, the driest, January-February and July. Rain comes
with both the northeast and southwest monsoons, although the latter is mitigated by the
mountains of Sumatra. The relative humidity falls during the day from an average of 95% at
0730 hrs to 65-75% in the afternoon.
Principal vegetation: Mangrove forest. Tee (l982a) describes four distinct zones in the area
north of Sungei Buloh. Progressing inland from the lower intertidal zone, these are:
1. Avicennia zone, with pure stands of A. alba;
2. Sonneratia zone, dominated by S. alba with patches of the rare Avicennia intermedia;
3. Bruguiera mixed forest zone, consisting of S. alba, A. alba, A. intermedia, Rhizophora
mucronata and the dominant Bruguiera parviflora;
4. Rhizophora zone, consisting of monospecific stands of R. mucronata.
Land tenure: State owned (State Government of Selangor).
Conservation measures taken: Part of the mangrove forest is included in the Banjar South
Forest Reserve. The reserve was 1,261 ha in extent when originally gazetted, but this had
been reduced to 111 ha by September 1987 (SPSSM, in prep).
Conservation measures proposed: It has been proposed that protection of the Banjar South
Forest Reserve be strengthened as a non-exploitable forest reserve for wildlife conservation
purposes, to link up with the contiguous Kuala Selangor Nature Park in the north. The forest

class "Forest Sanctuary for Wild Life" would be suitable for this purpose. The research site
north of Sungei Buloh is of particular importance as an example of a pristine ecosystem, and
should be afforded the status of Virgin Jungle Reserve (SPSSM, in prep; Soo, 1979).
Possible impacts on mudflats should always be considered in environmental impact
assessments of proposed developments that may impinge on riverine or coastal areas
(SPSSM, in prep).
Land use: Forestry, fishing and harvesting of mangrove produce; housing estates, industry
and agriculture including mixed cropping and coconut and palm plantations in adjacent areas.
Possible changes in land use: Further reclamation for housing estates, industry, agriculture
and aquaculture is possible.
Disturbances and threats: The site is threatened by further reclamation and uncontrolled
logging, and the development of a new town in the area is likely to cause a considerable
amount of disturbance. The proposed development of Sungei Selangor for water supplies
(SMHB, 1986), involving the construction of several impoundments in the Selangor
catchment, would reduce the water flow at Rantau Panjang from 5,482 million litres per day
to only 300 million litres per day. If implemented, this development could be expected to
jeopardize the mangrove ecosystem for several kilometers on either side of Kuala Selangor.
Other potential threats upstream include a proposed large-scale cattle feedlot scheme in the
Rasa area (JPNHS, undated), use of pesticides in plantations, discharge of untreated sewage,
and industrial discharges (SPSSM, 1987b).
Economic and social values: The mangroves play an important role in coastal protection
and sustaining local fisheries.
Fauna: The mudflats are an important feeding area for migratory shorebirds. Maximum
counts at the shorebird roost on adjacent reclaimed land have ranged from 5,000 to 10,000
birds, and have included 30 species. Nordmann's Greenshank Tringa guttifer and
Spoon-billed Sandpiper Eurynorhynchus pygmeus have been recorded in very small
numbers. The area supports up to 30 feeding Grey Herons Ardea cinerea and up to 14 Lesser
Adjutant Storks Leptoptilos javanicus. The Mangrove Pitta Pitta megarhynchus was recorded
breeding in 1986, and other mangrove specialists such as Mangrove Blue Flycatcher Cyornis
rufigastra, Mangrove Whistler Pachycephala cinerea and Brown-capped Woodpecker
Picoides moluccensis occur.
The Silvered Leaf Monkey Presbytis cristata, Long-tailed Macaque Macaca fascicularis and
Smooth-coated Otter Lutra perspicillata are common, and the Short-tailed Mongoose
Herpestes brachyurus has been recorded.
The mangrove forest supports an extremely rich tree-dwelling epifauna. The
bivalve Brachyodontes variabilis forms dense colonies on the pneumatophores of the
Avicennia forest zone. The carnivorous gastropod Thais tissoti predates on the bivalves.
Special floral values: A research site located to the north of Sungei Buloh is of exceptional
importance as an example of a relatively undisturbed ecosystem, with rich encrusting fauna
on the tree trunks and good stands of Avicennia alba and Sonneratia. The development of
stilt roots from the bases of mature Avicennia trees is highly unusual. The patches of
Avicennia intermedia are of particular interest, as this species is extremely rare in Peninsular
Malaysia (Tee, 1982a). There are also some particularly good stands of Ceriops tagal.
Research and facilities: An area of mangroves north of Sungei Buloh in the southern part of
the site has been intensively studied by the University of Malaya, Forest Research Institute of
Malaysia and other bodies. The forest structure and composition have been especially well

studied. Regular shorebird surveys have been carried out by Interwader since 1983, and some
shorebirds have been banded by Perhilitan and the University of Malaya.
References: EPU (1980); JPHNS (undated); Ministry of Forestry (1986); Sasekumar & Loi
(1983); Sasekumar et al. (1984); Silvius et al. (1987); SMHB (1986); Soo (1979); SPSSM
(1987b & in prep); Tee (1982a & 1982b).
Criteria for inclusion: lb. 2a, 2b, 2c, 3c.
Source: Duncan Parish, R.C. Prentice, M.J. Silvius, A. Sasekumar, University of Malaya and
SPSSM.
Wetland name: Kuala Selangor Nature Park
Country: Malaysia
Coordinates: 3°20'N, lOl°15'E;
Location: on the south side of Sungei Selangor near Kuala Selangor, Selangor State.
Area: 260 ha.
Altitude: Sea level.
Biogeographical Province: 4.7.1.
Wetland type: 07 & 08.
Description of site: The Nature Park is located in a previously excised section of the Banjar
South Forest Reserve. It lies behind the coastal bund to the southwest of Kuala Selangor
town, and is overlooked by the historic and very scenic Bukit Melawati (itself a wildlife
reserve). It consists of degraded mangrove forest; overgrown in places with creepers and
Acrostichum ferns. A shallow lake system has been created within the degraded mangrove
area, consisting of four interconnecting lakes occupying a total area of about six ha. Several
islands have been created in the lakes, and topped with shell grit. The salinity of the lake
system can be controlled by operating a sluice gate on an adjacent drainage canal and by
pumping water into the lake system from the canal. Stagnant water in the park area is
alkaline; water in the lake system is neutral and that in the drainage canal slightly acidic. The
median tidal range at Kuala Selangor is 3.8m.
Climatic conditions: Humid tropical climate with an average annual rainfall of less than
2,000 mm. The wettest month is April (280 mm), and the driest is January (120 mm).
Principal vegetation: The inland edge of a coastal mangrove fringe, consisting mainly of
Bruguiera mixed forest dominated by B. cylindrica, B. parviflora with some Rhizophora spp.
The vegetation is largely degraded, with extensive areas, which have been invaded by
climbers and the fern Acrostichum aureum. Patches of B. cylindrica are affected by
deprivation of tidal inundation. The area has been invaded by freshwater species such as
Ficus spp and Acacia sp.
Land tenure: State owned (State Government of Selangor).
Conservation measures taken: The idea of a Nature Park was first conceived in January
1987 by members of the Malayan Nature Society and Asian Wetland Bureau. An area of 260
ha was allocated for the park in May 1987, and the Malayan Nature Society was granted US
dollar 40,000 for its development. The Nature Park was officially opened on 27th September
1987. It has been gazetted as a Town Park under the Local Government Acts. Responsibility
for management rests with the Malayan Nature Society. The nearby Bukit Melawati is a
Wildlife Reserve.

Conservation measures proposed: A programme of replanting with suitable tree species,
including species of particular value as food sources for monkeys and birds, is being drawn
up. A management plan for the Nature Park is necessary to guide management decisions,
especially with regard to maintenance of the lake system in such a way that it is attractive to
roosting and feeding water birds. A permanent warden is required to coordinate the
management of the Nature Park and liaise with the appropriate local authorities. Enforcement
of Federal and State laws relating to wildlife and environmental protection should be stepped
up in the area, in order to prevent illegal logging of the mangrove forest and disturbance to
wildlife. The adjacent Banjar North and Banjar South Forest Reserves are being considered
for the status of "Forest Sanctuary for Wild Life". The protection of these two Forest
Reserves is essential for the maintenance of the Nature Park's value for tourism, recreation
and education, as they maintain the fauna of the area.
Land use: Nature Park designed for nature conservation, tourism, recreation and education.
Disturbances and threats: There is some illegal logging in the adjacent Banjar South Forest
Reserve, and small-scale hunting of herons and migratory shorebirds has been noted in the
general area.
Economic and social values: The Nature Park has good potential to attract both local and
foreign tourists to Kuala Selangor. It also provides a recreational and educational resource for
the local area. In the first two months after opening, the Nature Park attracted over 2,000
visitors, and several school parties were given guided tours.
Fauna: The Nature Park has been designed to provide an alternative high-tide roosting site
for some 5,000-10,000 shorebirds, which have previously roosted on an adjacent area of
reclaimed land currently under development. Thirty species of shorebirds have been recorded
at this roost, including Nordmann's Greenshank Tringa guttifer and Spoon-billed Sandpiper
Eurynorhynchus pygmeus. The most abundant species during both northward and southward
migration are Charadrius mongolus, Tringa totanus and Calidris ferruginea. The area
supports up to 30 feeding Grey Herons Ardea cinerea and up to 14 Lesser Adjutant Storks
Leptoptilos javanicus. The typical mangrove avifauna occurs in the area, including the
White-bellied Sea-Eagle Haliaeetus leucogaster, which has nested on Bukit Melawati for
several years.
The Silvered Leaf Monkey Presbytis cristata is one of the most conspicuous inhabitants of
the Nature Park. Bernstein (1968) notes that this species occurs at high population density at
Kuala Selangor, with five troops of 20-50 individuals occupying territories of about 20 ha
each. The Long-tailed Macaque Macaca fascicularis and Smooth-coated Otter Lutra
perspicillata are also common, and the Short-tailed Mongoose Herpestes brachyurus has
been recorded. Reptiles include the Water Monitor Varanus salvator and Dog-faced Water
Snake Cerberus rhynchops.
The adjacent mangrove forest and mudflats are rich in invertebrates, including crabs, prawns,
cockles and bivalves. Little information is available for the Nature Park, but the Mud Lobster
Thalassina anomala is evident from its mounds.
Special floral values: None known.
Research and facilities: The Kuala Selangor population of the Silvered Leaf Monkey has
been the subject of several studies (e.g. Bernstein, 1968; Wolf & Fleagle, 1977). Regular
shorebird counts have been carried out by Interwader since 1983 (e.g. Silvius et al., 1987),
and Perhilitan has banded some shorebirds and conducted heron research in the area.
Preliminary surveys of the Nature Park have been carried out by the Asian Wetland Bureau

(Silvius, 1987) and Malayan Nature Society. Facilities currently being developed in the
Nature Park include a visitor centre in the main car park, observation hides, trails through the
mangroves, and boardwalks through the contiguous Banjar South Forest Reserve to
observation hides on the edge of the mudflats. Educational facilities will include a classroom,
laboratory, various displays, audio-visual materials and guided tours.
References: Bernstein (1968); EPU (1980); Silvius (1987); Silvius et al. (1987); SMHB
(1986); SPSSM (l987b); Wolf & Fleagle (1977).
Criteria for inclusion: 2a, 3b.
Source: Duncan Parish, R.C. Prentice and M.J. Silvius.
Wetland name: North Selangor Swamp Forest
Country: Malaysia
Coordinates: 3°25'-3°42'N, 1O1°05'-1O1°27'E;
Location: north of Sungei Selangor and northeast of Kuala Selangor, Selangor State.
Area: 74,823 ha.
Altitude: Sea level.
Biogeographical Province: 4.7.1.
Wetland type: 11 & 21.
Description of site: A low-lying, flat, peat-swamp forest bordered on the eastern side by
somewhat hillier land with oil palm and rubber plantations. In the northern part, the forest is
crossed by Sungei Tengi. Much of the forest has already been extensively logged, but some
virgin tracts remain. Freshwater swamp forest formerly occurred in the Sungei Tinggi area
(Wyatt-Smith, 1963), but this has now disappeared. The swamp forests lie in the Kuala
Selangor hydrological region, which is defined in general terms as having loose clayey and
sandy deposits with the lowest category of potential water run-off (Goh, 1974). The soils are
defined by Wong (1970) as being of the Inland Swamp Association. Peat depths of over 5.5m
have been recorded in the Kuala Selangor area. In the deep peat areas, there is usually a
meter or so of peaty water between the true fibrous peat and the alluvial clay below. Virtually
the whole area has been classified in soil suitability class 4 (more than one serious limitation
to crop growth and suitable for a very restricted range of agricultural and forest crops). At the
edges of the area, the soil is classified in class 2 (moderate limitation to crop growth and
suitable for a not too wide range of agricultural and forest crops), class 3 (one serious
limitation to crop growth and suitable for a restricted range of agricultural and forest crops),
and class 5 (at least one serious limitation to crop growth and best retained under forestry
use).
Climatic conditions: Humid tropical climate with an average annual rainfall of less than
2,000 mm. The wettest months are April and October-December, the driest,
January-February and July. The climate is generally equatorial, with rain from both the
northeast and southwest monsoons, although the latter is mitigated by the mountains of
Sumatra.
Principal vegetation: Mixed swamp forest, according to the classification of Anderson
(1961). Wyatt-Smith (1959) describes the west coast peat swamp forests as exceedingly rich
and especially so where the peat is deep. The generalized forest structure consists of a fairly
level upper tree storey which reaches a height of about 30 meters. The density of forest
varies, but is less than that of lowland evergreen rain forest, and frequently has an open

non-continuous canopy. Emergents are normally absent. The understorey consists of a fairly
continuous canopy extending from about six to 18 meters above peat level. Beneath this is a
shrub layer and relatively poor ground flora. The dominant larger trees are usually
Calophyllum scriblitifolium, Gonystylus bancanus, Koompassia malaccensis, Myristica
lowiana, Shorea rugosa and Tetramerista glabra. There are extensive oil palm and rubber
plantations in adjacent areas, extensive rice-growing areas to the west, and lowland
dipterocarp forest and marine alluvial swamp forest to the northeast.
Land tenure: The southern part is State Land (Government of Selangor); Sungei Dusun
Game Reserve is state owned.
Conservation measures taken: The North Selangor Swamp Forest is in the process of being
gazetted into two large Forest Reserves comprising a total of 74,823 ha (the Sungei Karang
and Raja Musa Forest Reserves). About 400 ha of forest along the northeastern edge of the
site overlap with the Sungei Dusun Game Reserve (Strict Nature Reserve). The Game
Reserve was established in 1964 and covers 4,280 ha.
Conservation measures proposed: The Sungei Karang and Raja Musa Forest Reserves
would be suitable for classification as "Flood Control Forest" under the National Forestry
Act 1984, in view of the vital role that peat swamps play in flood mitigation in northern
coastal areas. This same function makes it essential that peat swamp forests never be cleared
without a thorough environmental impact assessment of likely hydrological effects (SPSSM,
in prep).
The presence of remnant virgin tracts provides an excellent opportunity for Jabatan
Perhutanan, perhaps with assistance from the Forest Research Institute of Malaysia, to plan a
system of Virgin Jungle Reserves and Research Forest plots. These could include selected
examples of forest where the peat extends to different depths and where different harvesting
regimes (or no harvesting) have prevailed in the past (SPSSM, in prep). At present there are
no Virgin Jungle Reserves or Research Forests in northern Selangor.
The site has particular value in being large enough to hold areas that might be conserved as
representative natural communities. Virgin Jungle Reserves set within buffering production
forest may play a role here, but wildlife protection would not be adequate without an
extension of Sungei Dusun Game Reserve (SPSSM, in prep).
Future decisions on land use in the area should take a holistic planning approach, taking into
account agricultural, forestry, conservation and hydrological considerations, amongst others.
Land use: Commercial timber production; cultivation of oil palms, rubber and rice in
surrounding areas. The western and eastern edges of the area are gazetted as Malay Reserves.
An area of about 400 ha around 3°34'N, 101°9'E has been alienated for agricultural purposes
(EPU, 1980).
Possible changes in land use: Conversion for agricultural uses and mining.
Disturbances and threats: The area is seriously threatened by over-exploitation and
reclamation for agriculture. Much of the forest has already been extensively logged. In the
southeastern corner, an area of about 3,600 ha is covered by extant mining leases or mining
certificates; this whole area is currently used for mining or has mining potential. The
northern half of the area is mapped as potentially productive forest (EPU, 1980). Disruption
of the water table will affect water supply to the nearby Sekincan rice paddies. There is some
hunting with shotguns, probably for fruit bats at night.
Economic and social values: The site plays a critical role in the hydrology of the area,
reducing local flooding and probably acting as an important water supply to the Sekincan rice

paddies. The swamp forest also has significant forestry value, mainly in terms of timber
production and forestry research. The area is of outstanding value for scientific research on
peat swamp ecology, hydrology and forestry.
Fauna:
The forest supports a considerable variety of bird species, including raptors such
as Haliaeetus leucogaster, Falco peregrinus, Microhierax fringillarius, and the hornbills
Buceros rhinoceros and Anthracoceros malayanus convexus. Fruit bats (Pteropodidae) are
common, and the highly endangered Sumatran Rhinoceros Dicerorhinus sumatrensis is still
present on the eastern side. The adjacent Sungei Dusun Game Reserve supports healthy
populations of Cervus unicolor, Muntiacus muntjak, Sus scrofa, Tragulus javanicus,
primates, civets and rodents. Other mammals present in the reserve in smaller numbers
include Panthera tigris, P. pardus, Tapirus indicus, Helarctos malayanus and D.
sumatrensis.
Special floral values: The swamp forest contains many commercially valuable tree species.
With virgin tracts still remaining, the site is a good example of a west coast peat swamp
forest and is of great value as a gene pool.
Research and facilities: The Department of Wildlife and National Parks has conducted a
study of the ecology of Dicerorhinus surnatrensis in Sungei Dusun Game Reserve. Few
studies have been carried out on the vegetation, although detailed investigations have been
made in the nearby Hutan Melintang Forest Reserve and in the south Selangor peat swamp
forests.
References: Anderson (1961); EPU (1980); Goh (1974); IUCN (in prep); Marsh & Wilson
(1981); Ministry of Forestry (1986); SPSSM (in prep); Whitmore (1984); Wong (1970 &
1974); Wyatt-Smith (1959).
Criteria for inclusion: l b, 2a, 2b.
Source: Department of Wildlife and National Parks (Peninsular Malaysia), SPSSM and
Asian Wetland Bureau.
Wetland name: Matang Forest Reserve
Country: Malaysia
Coordinates: 4°40'-4°55'N, 100°34'-100°40'E;
Location: on the northwest coast of Peninsular Malaysia south from Kuala Gula for 51 km,
in the administrative district of Matang, Perak State.
Area: 40,711 ha; along 5 1 km of coastline and up to 13 km wide.
Altitude: Sea level.
Biogeographical Province: 4.7.1.
Wetland type: 01, 02, 07 & 11.
Description of site: A large expanse of mangrove forest situated in a huge bay stretching
from Kuala Gula in the north to Pengkalan Baharu in the south. The reserve includes 34,769
ha of productive forest and 5,942 ha of unproductive forest. Some 95% of the mangroves are
tidal swamp dominated by Rhizophoraceae, with considerable local variation in quality.
Some seven major estuaries divide the mangrove areas, which are further dissected by
numerous other rivers and waterways. The water is brackish and at low tide is less than 6m
deep. There are some small patches of forested dry ground inside the mangroves. There are
five fishing villages within the forest reserve, the rest of the mangroves being more or less

uninhabited. Two mangrove islands, Pulau Kelumpang and Pulau Terong, have permanently
inundated lakes of great importance for feeding herons, storks and shorebirds.
Principal vegetation: Mangrove forest dominated by Rhizophora apiculata, R. mucronata,
Bruguiera parviflora, B. gymnorhiza, B. cylindrica, B. eriopetala, Avicennia sp, Sonneratia
alba and Ceriops candolleana. The main vegetation types are as follows:
1. "Bakau" type (Rhizophora sp): more than 80% of the 34,769 ha of productive forest has
60% bakau content following extensive reafforestation with R. apiculata.
2. "Api-api-Perepat" type (Avicennia-Sonneratia): this occurs mainly in the accreting zone,
although in some areas, Avicennia covers large areas of forest.
3. "Berus" type (Bruguiera cylindrica): this occurs close to the coast, mostly behind the
Api-api-Perepat type.
4. "Lenggadai" type (B. parviflora): often on riverbanks. In the wetter parts, it can form pure
stands.
5. "Tumu" type (B. gymnorhiza): the climax mangrove forest type, occurring at the landward
margin where it preceeds terrestrial forest types. Tumu is becoming very rare due to
reclamation activities.
As a result of forest harvesting, the canopy is mostly under 20m high, the mean height being
around 10m. Coastal accretion has increased the amount of dry land forest in the Sungei
Kerang forest range, while in the Port Weld and Kuala Trong ranges, the area of dry land has
decreased. Acrostichum spp and small areas of dry land forest occur in surrounding areas.
Land tenure: State owned (Perak State Government).
Conservation measures taken: Nineteen Forest Reserves of varying size divide up the area.
These are protected areas, but may be used for commercial timber production on a
sustainable yield basis. Some 180 ha are used for research in the form of seed collection and
trial plots. This area is protected and undisturbed. The Department of Wildlife and National
Parks maintains a ranger post at Kuala Gula.
Conservation measures proposed: The following measures have been proposed by Silvius
et al. (1987):
1. Certain forested areas should be protected in order to re-establish the natural climax
vegetation. Such areas should be in unproductive Api-api-Perepat and in productive Bakau
and Tumu forest types. These areas would provide gene-pools and seed-banks of commercial
tree species, nesting areas for large water birds and areas for scientific research.
2. Stork Lake I and Stork Lake II, situated respectively on Pulau Kelumpang and Pulau
Terong, should be fully protected, together with generous surrounding zones. Stork Lake I
should be protected as part of the proposed Kuala Gula Bird Sanctuary. Stork Lake II should
be protected as a separate Bird Sanctuary, with a fringe of at least 500m of forest surrounding
the lake as a buffer zone.
3. The proposed Kuala Gula Bird Sanctuary should be gazetted as soon as possible.
4. Scientific research in the proposed protected areas should not interfere with the aim of
protecting the local populations of Mycteria cinerea and Leptoptilos javanicus. Disturbance
of large water birds should be prohibited.
5. Any further reclamation of mangrove forests at Sungei Rubiah or elsewhere in Matang
should be prohibited, since it is questionable whether reclamation for agriculture is more
economically viable than utilizing mangroves for sustainable forestry and fisheries.
6. Important feeding and roosting areas for migratory shorebirds should be protected.
Protection should include the maintenance of mangrove forests adjacent to the important

mudflat areas and prohibition of disturbance of roosting flocks, unless necessary for fishing
or cockle-culture activities.
It is of great importance that established field study sites and forestry plots used by a variety
of research institutions are protected from disturbance by forestry operations and other
activities. Protection could be achieved through designating these areas as Virgin Jungle
Reserves, Research Forests or Education Forests.
Land use: The current management objective of the Forest Reserve is to produce maximum
sustained yield of raw materials (principally R. conjugata and R. mucronata) for fuel, mainly
charcoal, and poles. Management consists of a 30-year crop rotation, harvested by
clear-felling with retention of standards for natural regeneration. A total annual yield of
around 990 ha (890-900 ha for charcoal, around 100 ha for firewood) is planned for
1980-1989. The management objectives for 1980-1989 are as follows:
1. To produce a sustained yield of quality greenwood for charcoal processing to meet
local demand as well as for export.
2. To produce quality poles for local consumption and export.
3. To conserve and protect the coastal zones from erosion by the strong waves and wind.
4. To provide and preserve the breeding and nursery grounds for high-protein sea-foods.
5.To produce cheap firewood, fishing stakes and structural materials for the local
communities.
6. To preserve sufficient forest for research and training in mangrove forestry. Local
fishing villages exploit the fisheries and take charcoal and firewood for their own use.
Disturbances and threats: The following threats have been identified:
1. Over-exploitation of the mangrove resources. The major threat to the area is the
likelihood that the management aimed at sustainable utilization will fail. Production
records indicate a slow drop in yield, resulting in applications for new areas to exploit.
Natural regeneration is declining and more replanting is necessary after several
clear-felling cycles.
2. Decrease in the availability of nesting sites for large water birds. As a result of
forestry practices, very few pristine mangrove areas remain which are suitable as nesting
sites for storks and large herons. This may be the main reason for decreasing populations
of large water birds in Matang, especially M. cinerea that normally breeds in large
colonies and therefore needs a substantial area of suitable nesting habitat.
3. Disturbance of the Stork Lakes by crab-catchers.
4. Reclamation of mangrove forest. A large area at Sungei Rubiah is currently being
reclaimed for agriculture.
5. Depletion of pristine mangrove habitats. Virtually no areas are left where the
development of undisturbed vegetation can be studied.
6. Oil pollution is a potential threat.
7. Disturbance of breeding M. cinerea, including the taking of eggs and young, has
occurred in the past.
8. The use of motorboats in place of sampans.
9. Disturbance from the infrastructure associated with timber extraction.
Economic and social values: The area is of great economic importance, providing an annual
revenue of US dollar 6-9 million from forestry products and at least US dollar 30 million
from fisheries (Silvius et al. 1987). The area is a major supplier of sea-foods to the local and
international markets. It provides employment in forestry, fishery and linked industries for a

workforce of about 12,500 people. It is of great scientific value as one of the best examples
in the world of large-scale mangrove forest utilization on a sustainable yield basis.
Fauna: Matang Mangrove Forest Reserve and its adjacent coastline are of major importance
as a staging area for migratory shorebirds, and are the major remaining area of suitable
habitat in Malaysia for the Milky Stork Mycteria cinerea and Lesser Adjutant Leptoptilos
javanicus. In 1985/86, the highest count of shorebirds approached 14,300 individuals. With a
possible turnover rate of between three and six times this figure, it is likely that between
43,000 and 85,000 shorebirds utilize this area during migration. The most important feeding
and roosting areas for shorebirds are Pantai Panchor (16.3% of peak count), the southern
mudflats of Pulau Pasir Hitam (4.1%), Sungei Larut estuarine mudflats (12.9%), Pulau
Terong and Stork Lake II (18.9%), Pulau Kelumpang mudflats (14.1%), Pulau Kelumpang
and Stork Lake I (12.1%), and Sungei Rubiah lagoon and mudflats (12.7%). The most
abundant species are Tringa tetanus (22.3%), Limosa limosa (19.7%) and Calidris ferruginea
(16.9%). Other common species include Charadrius mongolus, Numenius phaeopus, Tringa
stagnatilis and Xerus cinereus.
Limnodromus semipalmatus has been recorded at Pantai Panchor (24 in March 1986) and at
Stork Lake I on Pulau Kelumpang (14 in March 1986).
Matang is the last remaining area in Peninsular Malaysia capable of supporting a viable
breeding population of the Milky Stork M. cinerea. The Malaysian population is seriously
endangered, having decreased to about 100 birds. There have been no signs of breeding or
immature birds in recent years, and the population is now almost totally confined to this area.
The lakes on Pulau Kelumpang and Pulau Terong are particularly important as feeding and
roosting areas for the storks. The Lesser Adjutant L. javanicus is also endangered, but has a
wider distribution in Peninsular Malaysia. Matang is believed to support about 50% of the
total population of 150-200 birds and is therefore the most important area for the
conservation of this species in the Peninsula. Breeding was recorded in Matang in 1986.
Almost 1,400 herons and egrets (Ardeidae) of 12 species were recorded in 1985/86, the
principal species being Egretta garzetta, E. intermedia and E. alba. Butorides striatus is also
very common, and the total population has been estimated at 600-1,000 birds. Sungei Rubiah
and Pulau Kelumpang are important as wintering and staging areas for the endangered
Chinese Egret Egretta eulophotes, and the rare Masked Finfoot Heliopais personata has been
observed on a number of occasions in recent years. Matang formerly supported the large
breeding colony of Nycticorax nycticorax presently situated at Sungei Burung. It is possible
that the colony could move back to Matang in the future.
Special floral values: The largest intact tract of mangrove forest in Peninsular Malaysia, and
one of the last mangrove areas with all major habitats and forest types.
Research and facilities: The Coordination Committee on Mangrove Forest Research and the
University Pertanian Malaysia (Faculty of Forestry) have been involved in mangrove
research. Suggestions for future research are mainly concerned with silviculture, but also
include studies on the effects of monoculture on the mangrove ecosystem, the
interrelationship between forestry and fishery requirements regarding mangrove
conservation, and rehabilitation techniques in degraded or poor forest (Haron Haji Abu
Hassan, 1981; Nor & Chan, 1987). Universiti Sains Malaysia has conducted extensive
ecological research on the mangrove ecosystem in Matang Forest Reserve for many years.
Interwader carried out shorebird studies and habitat surveys in 1983, 1984, 1985 and 1986.

Perhilitan has conducted bird and mammal surveys and a study of otters in the Kuala Gula
Bird Sanctuary.
References: Chapman (1976); Dixon (1959); Haron Haji Abu Hassan (1981);
Jeyerajasingram (1983); Karpowicz (1985); Mohd. Darus (1969); Noakes (1952); Nor &
Chan (1987); Ong & Gong (undated); Parish & Wells (1984 & 1985); Sabrina M. Shariff
(1984); Silvius et al. (1987 & in prep); Siti Hawa Yatim (1984); Watson (1928).
Criteria for inclusion: 123.
Source: Department of Wildlife and National Parks (Peninsular Malaysia), Forest Research
Institute of Malaysia and Asian Wetland Bureau.
Wetland name: Sungei Burung Mangroves
Country: Malaysia
Coordinates: 4°59'-5°02'N, lOO°22'-lOO°25'E;
Location: adjacent to Sungei Burung, northwest of Kuala Kurau, Perak State.
Area: 250 ha.
Altitude: Sea level.
Biogeographical Province: 4.7.1.
Wetland type: 02, 06, 07 & 11.
Description of site: An area of mangrove forest and mudflats with a small river (Sungei
Burung) and a few creeks. The site includes a small mangrove peninsula of 20-30 ha which
hosts a large breeding colony of Black-crowned Night-Herons Nycticorax nycticorax. A new
mudbank almost one km long was described in 1983, to the south of the site. This had grown
to 2.5 km in length and 0.5 km in width by July 1986, the northern half having been
colonized by Avicennia marina. This island may form an attractive breeding site for
Night-Herons in the future. The rice-fields adjacent to the mangroves are important feeding
grounds for the herons and other water birds. The water is brackish, and the median tidal
range at Bagan Datoh is 4.3m. The entire area is inundated at spring tides.
Principal vegetation: Mangroves, principally accreting Avicennia marina.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: The site has been proposed as a Bird Sanctuary and
Virgin Jungle Reserve. The peninsula, surrounding mangrove forest and inland rice-fields
between Kuala Kurau and Bagan Serai have been proposed as a Biosphere Reserve.
Land use: The harvesting of crabs and shellfish, and collection of birds' eggs; cultivation of
rice and oil palms in surrounding areas. The whole area has been classified in soil suitability
class 4 (more than one serious limitation to crop growth and suitable for a very restricted
range of agricultural and forest crops).
Disturbances and threats: Herons' eggs are collected by the local people and there is daily
disturbance from crab-catchers. The use of pesticides in adjacent rice-fields may be affecting
the breeding success of the Black-crowned Night-Herons. Virtually the whole area has been
mapped as land alienated for agricultural purposes.
Economic and social values: No information.
Fauna: The mangroves support one of the largest breeding colonies of Black-crowned
Night-Herons Nycticorax nycticorax in the world, with an estimated 5,000-6,000 nests. Small
numbers of Milky Storks Mycteria cinerea feed in the area. Migratory shorebirds including

Numenius arquata and N. phaeopus use the area for roosting and feeding, e.g. c.1,500 in
1983. Crabs and prawns are abundant, and there is a rich benthic fauna.
Special floral values: None known.
Research and facilities: Silvius et al. conducted a survey of the vegetation, fauna and
current threats to the mangrove environment in 1985 and 1986. The Department of Wildlife
and National Parks and Interwader carried out a survey of the night-heron colony in
September 1986, to assess the effects of the colony on the vegetation.
References: EPU (1980); Silvius et al. (1987).
Criteria for inclusion: lb, 2c, 3a, 3c.
Source: Asian Wetland Bureau.
Wetland name: Krian Rice-fields
Country: Malaysia
Coordinates: 4°57'-5°08'N, 100°25'-100°37'E;
Location: north of Sungei Kurau, stretching from coastal mangroves in the west to Krian in
the east, northern Perak State.
Area: c.23,100 ha.
Altitude: Sea level.
Biogeographical Province: 4.7.1.
Wetland type: 19.
Description of site: A large area of rice-fields in northern Perak which receives its water
supply directly from rainfall and indirectly from the Bukit Merah Reservoir. The rice-fields
are interspersed with small lakes, marshes and patches of scrub.
Climatic conditions: Humid tropical climate with the annual rainfall ranging from 2,500
mm to over 3,500 mm. At Taiping, the wettest month is April with over 500 mm, and the
driest is June with less than 200 mm. There are two wet periods; February-May and
September-December.
Principal vegetation: Rice.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Rice-growing and fish production; cultivation of rubber and oil palms in
surrounding areas.
Disturbances and threats: Uncontrolled use of pesticides.
Economic and social values: Rice and fish production.
Fauna: A major feeding area for large numbers of migratory waterfowl and a breeding and
feeding area for many resident water birds. Birds known to occur in the area include eight
species of herons and egrets (Ardeidae), Leptoptilos javanicus, five species of rails and
crakes (Rallidae), five species of shorebirds, three species of terns (Laridae) and three species
of kingfishers (Alcedinidae). The rice-fields provide feeding grounds for a large proportion
of the Black-crowned Night-Herons Nycticorax nycticorax from the breeding colony near
Kuala Kurau (5,000-6,000 nests).
Special floral values: None known.
Research and facilities: Some research has been carried out on paddy and paddy-field fish
production for the Ministry of Agriculture and Fisheries (Tan et al., 1973).

References: Tan et al. (1973); Wong (1974).
Criteria for inclusion: 3b.
Source: Asian Wetland Bureau.
Wetland name: Long Pasia Swamp Forests
Country: Malaysia
Coordinates: 4°3O'-4°32'N, 115°33'-115°42'E;
Location: 65 km south of Sipitang, in the highlands on the Sarawak border, Sabah.
Area: c.800 ha of swamps; catchment area c.50,000 ha.
Altitude: c.1,450m.
Biogeographical Province: 4.25.12.
Wetland type: 14 & 21.
Description of site: High altitude peat swamp forest associated with seasonal freshwater
swamps. There is a small freshwater pond to the east. Water is permanent, but there is
seasonal flooding with rainfall.
Climatic conditions: Humid tropical climate; the average annual rainfall in the nearest
lowlands is about 2,500 mm. The rainfall is fairly evenly distributed throughout the year,
with slight peaks in April-May and October-November. Temperatures range from 12°C to
22°C.
Land tenure: Partly state owned and partly owned by Sabah Forest Industries.
Principal vegetation: None
Conservation measures taken: Partly included within a Virgin Jungle Reserve of over
9,000 ha, gazetted in 1984.
Conservation measures proposed: None
Land use: No exploitation. Part of the hinterland is being logged by Sabah Forest Industries,
with the intention of planting fast-growing exotic trees in some areas.
Possible changes in land use: Logging surveys have been carried out in recent years, and
there is a possibility that the forest resources will be exploited in the future.
Disturbances and threats: No information.
Economic and social values: A unique area of highland swamp forest; the only large area of
highland swamp forest of this type in Sabah and therefore of considerable scientific interest.
The swamp forest performs a valuable function in regulating the water supply to areas
downstream.
Fauna: Known to be an important refuge for wildlife, but no details are available.
Special floral values: Agathis borneensis grows on the ridges. The flora includes a variety of
rare orchids and rhododendrons with Sarawak affinities.
Research and facilities: None
References: None
Criteria for inclusion: 1a, 2b.
Source: A. Phillipps.
Wetland name: Marintaman Mengalong
Country: Malaysia
Coordinates: 4°57'-5°04'N, 115°26'-115°34'E;

Location: 15-20 km southwest along the coast from Sipitang, near the Sarawak border,
Sabah.
Area: 7,400 ha.
Altitude: Sea level.
Biogeographical Province: 4.25.12.
Wetland type: 07, 08 & 21.
Description of site: A strip of coastal peat swamp forest of varying stature, and a patch of
mangrove forest at Kuala Mengalong (165 ha in 1978). The peat swamp forest in the
southern part of the area north of Sungei Mengalong is in better condition than the forest in
the northern part, south of Tanjong Marintaman. The main source of fresh water is local
rainfall, but the swamps are occasionally inundated by fresh water from Sungei Mengalong
in the south.
The water in the peat swamp is presumably mostly acidic. The swamp forest is swampy all
year round and may be developing into more mature peat swamp. The tidal range can be as
high as 1.5 m.
Climatic conditions: Humid tropical climate with an average annual rainfall of 3,250 mm (at
Sipitang); the rainfall is lowest in February and reaches a peak in November. The mean
maximum and minimum temperatures are 31°C and 25°C, respectively.
Principal vegetation: Coastal peat swamp forest with Dacrydium pectinatum,
Dactyloclados stenostachys, Gonystylus bancanus and Dryobalanops rappa; some mangrove
forest with Rhizophora spp and swamps with Nypa fruticans in the south. Most of the peat
swamp forest has been logged out and is now regenerating with Dactyloclados, Gonystvlus
and Dryobalanops, along with much Tristania, Fragraea and Casuarina in the more
devastated area to the north. Casuarina equisetifolia beach forest lies to the north, secondary
vegetation arising from shifting cultivation to the east, and more Rhizophora and Nypa forest
to the south.
Land tenure: Partly state owned (Virgin Jungle Reserve) and partly owned by Sabah Forest
Industries. Surrounding areas are mostly alienated for cultivation of minor cash crops,
especially rubber and cocoa.
Conservation measures taken: Part of the peat swamp forest is included in a Virgin Jungle
Reserve, re-gazetted in 1984. The Reserve has been demarcated with red paint and sign
boards. Informal discussions with the project manager of Sabah Forest Industries have
indicated that the area would not be greatly disturbed by forestry activities.
Conservation measures proposed: None
Land use: The Virgin Jungle Reserve is managed for conservation; the areas under the
control of Sabah Forest Industries have been partially developed for housing, and wood and
paper mills. There are some developments associated with the pulp mill and small-holdings
of rubber, cocoa, fruit trees and pineapples in adjacent areas.
Disturbances and threats: The development of the pulp mill within the wetland area will
have great repercussions on the ecosystem. The plantations of trees grown to supply the pulp
mill and associated logging practices will probably increase the suspended sediment in the
Mengalong River, which may possibly also flood more frequently in the future. The
possibilities of pollution should be investigated and remedies sought.
Economic and social values: With its groves of Casuarina on white sand terraces and dense
thickets of red stemmed sealing wax palms, the area has considerable potential for outdoor
recreation and tourism.

Fauna: Little information is available. The Estuarine Crocodile Crocodylus porosus was
reported as recently as 1979, and the Green Sea Turtle Chelonia mydas is known to occur
offshore.
Special floral values: Several rare plants have been recorded, including Nepenthes
albo-marginata and N. bicalcarata. The good stands of Casuarina nobilis which once
occurred in the area have now been partially destroyed. The swamp is also noted for its
stands of the ornamental sealing wax palm Cyrtostachys lakka.
Research and facilities: Fomerly there were facilities for staff administering the Virgin
Jungle Reserve, but these facilities have now been taken over by Sabah Forest Industries.
References: Chua & Matthias (1978).
Criteria for inclusion: 1b, 2a, 2b.
Source: C. Phillipps.
Wetland name: Klias Peninsula
Country: Malaysia
Coordinates: 5°12'-5°30'N, 1l5°22'-ll5°42'E;
Location: on the coast of southwestern Sabah, forming the northeastern shore of Brunei Bay
and southwestern shore of Kimanis Bay, and bounded on the inland side by the Crocker
Range and on the western side by a ridge on higher ground, Sabah.
Area: 90,000 ha.
Altitude: 0-lOm.
Biogeographical Province: 4.25.12.
Wetland type: 02, 06, 07, 11, 13, 18 & 21.
Description of site: A continuous flat area of peat swamp (60,700 ha), freshwater alluvium
(14,500 ha) and coastal transitional swamp (28,500 ha) including 8,700 ha of largely
undisturbed mangrove. The vegetation includes both undisturbed and exploited forest, scrub,
herbaceous plants and mixed cultivation. The site includes Padas Damit, a freshwater swamp
of great importance to water birds and crocodiles. Situated on the southern half of the Klias
Peninsula, the Padas Damit River runs from areas of mixed cultivation through peat swamp
forest and extensive nipa swamp before reaching coastal mangroves at its mouth. Padang
Teratak is about 100 ha of open grassy marsh with scattered clumps of low bushes, bordered
on one side by agricultural land and a small settlement and on the other by peat swamp
forest. There is a large egret roost in nipa fringing the Padas Damit River. Peat and
freshwater swamp areas are affected by variations in rainfall and run-off. Water levels are
highest during the wet season (November-February); the mangrove areas are tidal. Salinities
vary from saline at the coast to brackish in nipa swamps and fresh in peat swamps. The water
in the peat swamps is acidic. Water is more or less permanent in the peat swamps, but as the
swamps develop, the surface water level may fall. The tidal range is l-2m.
Climatic conditions: Humid tropical climate; one of the wettest localities in Sabah, with an
average annual rainfall of about 3,680 mm. The rainfall is fairly evenly distributed
throughout the year, with a low in February and a high in November. Mean temperatures at
Labuan vary from 31°C to 25°C.
Principal vegetation: There are four major natural vegetation types: coastal mangrove
forest, nipa swamp, freshwater swamp forest and peat swamp forest. There are large areas of
grassland, scrub and other secondary growth throughout the Peninsula. Klias Peninsula

consists of 2 major sectors: the Klias sector and the Marintaman-Mengalong sector. The
Klias sector includes 36,000 ha of mangrove swamps, nipa swamps, scrub and padang
vegetation. The Marintaman-Mengalong sector is an area of peat swamp forest (with species
of Gonystylus, Dillenia, Dryobalanops and Dyera), kerangas or heath forest (with species of
Baekia and Eugenia plus myrmecophytes such as Dischidia, Myrmecodia and
Hydnophytum), and swamp forest (with Casuarina spp, conifers and screw palms). There is
tall gallery forest of dipterocarps along the Sebuboh River, forest with species of Tristania,
Eugenia and Vaccinium on rocky ridges, and mangroves near the mouth of the Sebuboh
river. The vegetation includes a variety of types, which are peculiar to the infertile soils of
the area. The principal vegetation in adjacent areas is secondary scrub.
Land tenure: Some 31,053 ha are state owned in five Forest Reserves; the remainder of the
region is State Land or privately owned.
Conservation measures taken: Five Forest Reserves have been established: Sungai
Binsuluk Forest Reserve (12,106 ha, mainly peat swamp forest); Klias Forest Reserve (3,630
ha, mainly peat swamp forest); Padas Damit Forest Reserve (9,027 ha, mixed swamp forest
and nipa); Kampung Hindian Forest Reserve (580 ha, mostly mangrove); and Menumbak
Forest Reserve (5,710 ha, mangrove). In 1978, 30,900 ha of the coastal parts of Klias
Peninsula were gazetted as a National Park, but the Park was de-gazetted in 1980. Although
this de-gazettement resulted in some international criticism, it is doubtful that National Park
status was truly appropriate for Klias as twelve settlements existed within the Park boundary
before it was gazetted.
Conservation measures proposed: It has been recommended that Padas Damit, a large
freshwater swamp at 5°2l'N, 115°30'E, be protected both as a crocodile breeding area and for
waterfowl. Padang Teratak has been proposed as a Wildlife Sanctuary under the proposed
new amendments to the Fauna Conservation Ordinance. Sungei Padas Damit and at least
some of the surrounding area should be surveyed from the air in order to assess breeding
colonies of egrets (Lansdown, 1987a).
Land use: Small-scale logging, agriculture in some of the cleared areas, and grazing by
domestic livestock in some open marshes. The Padas River is heavily fished by day and by
night, and there is extensive fishing in the Klias delta mangroves. The principal activities in
surrounding areas are subsistence farming and production of cash crops. There is some
camping and tourism at Pasir Panjang beach in the Marintaman sector.
Possible changes in land use: Various development projects involving wetland drainage for
agriculture have been proposed by the State Government. A pipe supplying fresh water to the
island of Labuan is to be constructed from the middle reaches of the Padas River across the
southern portion of the site.
Disturbances and threats: Logging is only a minor threat. Fishing activities on the Padas
River cause some disturbance to crocodiles, but it is unlikely that hunting or fishing are as
yet excessive in this region.
Economic and social values: The marine fisheries of western Sabah and Brunei are
dependent to a significant extent on the important breeding areas for fishes and prawns in the
Klias mangrove swamps. Prawn landings in Brunei Bay in 1973 were valued at over M dollar
3 million. The peat swamp forest contains commercially valuable timber, notably Gonystylus
bancanus, Dactylocladus stenostachya and Dryobalanops rappu.
Fauna: Padang Teratak in the Padas Damit area supports the highest known concentrations
of migratory ducks in Borneo. Between 2,000 and 5,000 ducks (mainly Anas querquedula)

winter at the site. Egrets are common; over 500 were recorded in 1985, and a roost of 927
birds was located at Padas Damit in September 1986. This included 75 Egretta alba, 658 E.
intermedia/garzetta and 194 Bubulcus ibis. Large numbers of shorebirds utilize the coastal
mudflats during the migration seasons. Other waterfowl known to occur in the area include
Anhinga melanogaster and Ardea sumatrana.
Mammals include Nasalis larvatus, Presbytis cristata, Macaca fascicularis, Muntiacus
muntjak and Cervus unicolor. The monitor lizard Varanus salvator is quite common. Three
Estuarine Crocodiles Crocodylus porosus were recorded along 105 km of the Klias, Padas
and Bukau Rivers in 1983. There is suitable habitat for the crocodiles throughout the swamp
area, and the freshwater swamp associated with the Padas Damit is probably the only place
on the entire west coast of Sabah where the species could survive if afforded adequate
protection.
The mangroves are important breeding and nursery grounds for a wide variety of fishes,
shrimps, prawns and crabs.
Special floral values: None known.
Research and facilities: Wells et al. conducted a preliminary faunal and floral survey of the
area in 1975, Whitaker carried out a crocodile survey in 1983, and Interwader surveyed
waterfowl populations in 1985 and 1986.
References: Beadle & Whittaker (1985); Chua & Matthias (1978); IUCN (in prep);
Karpowicz (1985); Lansdown (1987a); Parish & Wells (1985); Payne (1986); Wells et al.
(1975); Whitaker (1984).
Criteria for inclusion: lb. le, 2a, 2b, 2c, 3b.
Source: Sabah National Parks, Duncan Parish, J. Payne, A. Phillipps, WWF Malaysia and
Asian Wetland Bureau.
Wetland name: Tempasuk Plain
Country: Malaysia
Coordinates: 6°23'-6°32'N, l16°21'-116°31'E;
Location: on the northwest coast of Sabah, stretching from Kota Belud town in the south to
Kampong Rampayang Laut in the north, Sabah.
Area: Over 13,000 ha, including 12,200 ha in Kota Belud Bird Sanctuary.
Altitude: 0-3m.
Biogeographical Province: 4.25.12.
Wetland type: 01, 02, 05, 07, 08, 10, 11, 13, 14, 15, 18, 19, 20 & 21.
Description of site: Primarily a freshwater wetland bisected by a major road, comprising
four main areas:
1. On the eastern side of the road, an area of low wet swamp land with open pools,
bordered by a narrow strip of swamp forest along the northern boundary of the Bird
Sanctuary, and backed by low hills.
2. On the western side, an open sandy foreshore backed by dunes, which lead into,
grazed grassland with wet areas and seasonal pools. A small area of mangrove occurs
near Kuala Tempasuk.
3. The southern third is taken up with cultivation, mainly wet rice and small settlements.
Two large rivers run through the area forming the northern and southern boundaries of

the existing Bird Sanctuary. The northern river is lined with fairly extensive riverine
forest.
4. A poorly known area to the north of the Kawang-kawang River. From Kampong
Rampayan Laut for about 5 km upriver, mangrove forest predominates, grading into nipa
swamp backed by a small area of lowland dipterocarp forest. The total area of mangrove
swamp in 1978 was 1,518 ha.
Run-off from low hills and the foothills of Mount Kinabalu supplies many small streams and
the two large rivers. Local rainfall is the principal factor determining wetland conditions
(except for the wet rice fields). The water depth varies throughout the wetland and depends
on rainfall. Pools in the grassland are generally less than one meter deep; the depth of water
in the reed swamp varies from 30 cm to 1.5m, and that in the rice paddies, up to 30 cm. The
water is fresh, except in the rivers near their mouths where it is brackish. Changes in water
level can be quite rapid, and after heavy rainfall, the water level in the main lake can rise by
as much as one meter in 12 hours. Only the lower reaches of the rivers are affected by the
tides, which have an average range of about 3m.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,260 mm at
Kota Belud. The wettest month is June (200-400 mm) and the driest, December (100-200
mm). The dry season is in November-March, and the wet season, May-September. Mean
temperatures range from 23°C to 30°C.
Principal vegetation: There are six distinct habitat types:
1. A long sandy beach backed by dunes.
2. Grazing land with short rough grass, pandans, various shrubs and bushes, some open
woodland in the Kerah River area, and ditches and buffalo wallows with Eichhornia
crassipes and Juncus sp.
3. Swamp Forest, with strangling figs Ficus sp where the water is fresh, and dominated by
Avicennia alba and A. marina with some Nypa swamp where the water is brackish.
4. Swamp, mainly mixed grasses.
5. Densely populated cultivated land, with rice as the main crop, in the south.
6. Open water areas.
Surrounding areas consist of agricultural land and some evergreen moist forest. There are
some remnants of coastal forest with fine Ficus and Sterculia behind the sand dunes, grading
into Antidesma woodland. There is also a small area of lowland dipterocarp forest.
Land tenure: 2,670 ha Grazing Reserve; 110 ha Foreshore Reserve; 7,510 ha titled land
(either under private ownership or occupied by schools and government agencies); 1,740 ha
unallocated land; 170 ha tenure unknown. Low hills to the east of the sanctuary have been
allocated to the Malaysian Army. Most other land is either state owned or titled land.
Conservation measures taken: Most of the wetland is included in the Kota Belud Bird
Sanctuary (12,200 ha), established in 1960. The Sanctuary includes the area of low hills to
the east of the wetland, but excludes areas of swamp forest and swamp to the north of the
Kawang-kawang River. The Bird Sanctuary legislation forbids hunting but does not control
habitat changes, e.g. drainage or burning. There has been virtually no enforcement of the
Bird Sanctuary status, especially in recent years, and there are no on-site indications of the
Sanctuary e.g. signposts.
Conservation measures proposed: Payne & Parish (1985), the Western Foundation of
Vertebrate Zoology (1983) and Lansdown (1986) have made a number of recommendations
for management including the following: a) strengthening the legal status of the Bird

Sanctuary; b) instigating effective wardening, and controlling casual disturbance; c)
formation of a management committee; d) management of agricultural practices; e)
development of the site for tourism, and improvement of facilities for tourism; and f)
promotion of public awareness and cooperation. There is an urgent need for detailed studies
on the ecology of the site.
Land use: Cultivation of rice, grazing by domestic livestock (water buffalo, cattle, goats and
horses), and to a lesser extent, cultivation of cassava, sago, coconuts, bananas and mangos;
some shifting agriculture and plantations of hardwoods in adjacent areas.
Possible changes in land use: There are plans to drain an extensive portion of the Bird
Sanctuary in the Kerah Swamp area. Under the Fifth Malaysia Plan (starting in 1986/87), a
pumping station is to be installed to reduce surface water, and under the Sixth Plan
(1990/95), more drainage canals are to be constructed. The Aquabio Prawn Farm is to be
expanded from its existing 40 ha to 4,000 ha, at the expense of open grazing land.
Disturbances and threats: The principal threats are large-scale drainage of the swamp for
agricultural purposes and conversion of grazing land to aquaculture ponds. Mangroves and
nipa are being cleared for kampungs, and the swamp vegetation is burned to create suitable
grazing habitat. There is a considerable amount of disturbance from local people and
domestic livestock, and some illegal hunting, including the shooting and netting of birds.
Some 20-50 pigeons (Treron spp, Chalcophaps indica and others) are netted every day in the
northern part of the Bird Sanctuary. Shifting cultivation on adjacent hillsides is also a
problem.
Economic and social values: An important area for rice-growing and livestock production.
The Bird Sanctuary is outstanding in Malaysia for its variety of habitats and numbers and
diversity of water birds, and thus has considerable potential for tourism and scientific
research. It is also unique in Malaysia in that it contains a substantial agricultural community
whose management practices have a direct influence on the distribution and abundance of the
water birds.
Fauna: Fishes include Trichogaster trichopterus, Helostoma temminckii and Puntius
binotatus.
The Sanctuary is an important wintering area for large numbers of waterfowl; some 14
species of herons and egrets, seven species of ducks, eight species of rails and crakes, 30
species of shorebirds and eight species of terns have been recorded. Leptoptilos javanicus,
Ciconia stormi, Threskiornis melanocephalus, Platalea leucorodia and Hydrophasianus
chirurgus have also been observed. The site is very important for wintering Anas
querquedula and there are substantial numbers of Porphyrio porphyrio and Glareola
maldivarum. There are large roosts of non-breeding egrets Egretta spp (up to 5,000), Circus
aeruginosus and several species of passerines, notably Hirundo rustica (up to 200,000),
Motacilla flava (over 25,000 in November 1985) and Pycnonotus goiavier, Lonchura
malacca. The great variety of migratory birds, many of which occur in very large numbers, is
a major feature of the site, and it seems likely that Tempasuk Plain is a critical staging and
wintering area for a number of species.
Mammals include a species of otter, probably Aonyx cinerea, occurring in quite large
numbers, and small numbers of Macaca fascicularis, Nasalis larvatus and Felis bengalensis.
Marine turtles use the beach for nesting, but no details are available concerning the species or
numbers involved, except that Caretta caretta was observed in February 1986. Monitor
lizards (Varanus spp) are abundant. Frogs include Rana limnocharis, R. nicobariensis, R.

rugulosa, Polypedates leucomystax and Kaloula baleata. The invertebrate fauna includes
four species of dragonfly (Libellulidae), one species of Zygoptera, one species of Nepidae
(Hemiptera) and one species of leech (Hirudinaria sp).
Special floral values: An outstanding area for its wide variety of wetland habitats.
Research and facilities: Several faunal and floral surveys have been conducted, e.g. by the
Western Foundation of Vertebrate Zoology in 1983, by Interwader in 1984, by Payne and
Parish in 1985, and by Lansdown in 1986 and 1987, but no permanent facilities are available
at the site.
References: Axell (1985); Beadle & Whittaker (1985); Lansdown (1986, 1987b & in prep);
Payne & Parish (1985); Western Foundation of Vertebrate Zoology (1983).
Criteria for inclusion: lb. 2a, 2b, 2c, 3b.
Source: J. Payne, C. Phillipps, D. Parish and R.V. Lansdown.
Wetland name: Marudu Bay
Country: Malaysia
Coordinates: 6°30'-7°00'N, 116°46'- 117°07'E;
Location: at the northernmost point of Sabah.
Area: c.150,000 ha.
Altitude: Sea level.
Biogeographical Province: 4.25.12.
Wetland type: 01, 04, 05, 06 & 07.
Description of site: A large sea bay facing northeast, fringed by sandy beaches, mangrove
swamps and extensive intertidal mudflats. The most extensive mangroves are situated at the
head of the bay (Kudat and Marudu Bay Forest Reserve) and on either side near the mouth
(e.g. at Sungei Tenga). Rocky shores characterize the exposed mouth of the bay north of
Kudat. The main source of fresh water is run-off from the northern end of the Crocker Range.
The mean tidal range at Kudat is 1.3m. The saline and brackish swamps are permanent; the
freshwater areas partially dry out in February-September. One of the most important areas in
the bay, the Sungei Tenga mangroves and freshwater swamps, is described separately below
(site 17a).
Climatic conditions: Humid tropical climate with an average annual rainfall of about 2,870
mm. There is a distinct peak in the rainfall between mid November and mid February, and a
low from March to September, the lowest rainfall occurring in April. The temperatures are
probably similar to those at Kota Kinabalu, which has an average maximum temperature of
30.5°C and an average minimum of 23.2°C in open swamps near the coast. Evaporation may
exceed precipitation during the greater part of the year.
Principal vegetation: Extensive mangrove forests with a large component of Rhizophora
species. At Sungei Tenga, mangroves commonly associated with the Rhizophora include
species of Ceriops, Lumnitzera, Bruguiera and Xylocarpus. The fresh water swamps
probably hold large amounts of Baeckia frutescens, Tristania clementis and Rhodamnia sp,
with many rushes such as Fimbristylis spp. Around Sungei Tenga, large areas of associated
transitional forest may contain many Oncosperma palms mixed with relic tall forest trees
such as Intsia spp and some coastal dipterocarps such as Sliorea glaucescens,
Land tenure: Much of the wetland is state owned; surrounding areas are largely alienated
for permanent and shifting agriculture.

Conservation measures taken: Some 13,636 ha of forest are included in the Kudat and
Marudu Bay Forest Reserve (Class V).
Conservation measures proposed: At a meeting in 1975 of officials from the Forestry and
Fisheries Department, the Land Capability Classification Project and the Lands and Surveys
Department, it was suggested that six areas of mangroves in Sabah including Marudu Bay
(51,170 ha) be designated as conservation areas in which no large-scale exploitation would
be allowed except for traditional uses. It has also been suggested that more areas of fresh
water swamp be included within the existing forest reserve at Sungei Tenga. Further survey
work is required in order to evaluate the flora and fauna of the area with a view to protection
of suitable sites. This applies to water birds in particular.
Land use: Fishing for fin fish and prawns; agriculture and coconut plantations on the Kudat
Peninsula. There is an important fish market at Kudat.
Disturbances and threats: Reclamation of swamps and clear-felling of mangroves for
agricultural land, and probably some hunting.
Economic and social values: The mangrove swamps and intertidal mudflats support a major
commercial fishery for both fin fish and prawns. The catch of prawns in Marudu Bay in 1973
was 77.6 tons, valued at M dollar 283,600.
Fauna: An important breeding area and nursery ground for demersal and pelagic fish and
prawns. The bay is particularly important for carangid and clupeid fishes and mullets,
notably Valamugil cunnesius, Liza subviridis, L. vaigiensis and L. tade. The mullets occur
mainly in the estuaries of the Kudat Peninsula and the southern part of the bay. Marine
prawns caught in Marudu Bay and the Kudat area include Penaeus merguiensis, P. indicus,
P. monodon, P. semisulcatus and Metapenaeus ensis.
Marudu Bay is probably also an important area for resident and migratory waterfowl; an
aerial survey in February 1985 revealed over 100 ducks (Anas sp) and several hundred
shorebirds on the intertidal mudflats.
Special floral values: None known.
Research and facilities: Chua and Matthias (1978) have worked on the fishes and prawns of
the bay, and have studied the littoral fauna and flora at a study site on rocky shore north of
Kudat.
References: Chua & Matthias (1978); Davies & Payne (1982).
Criteria for inclusion: lb. le, 2c.
Source: C. Phillipps.
Wetland name: Sungei Tenga Swamps
Country: Malaysia
Coordinates: 6°42'-6°50'N, 116°58'-117°07'E;
Location: on the east coast of Marudu Bay, 25 km southeast of Kudat, Sabah.
Area: Over 6,500 ha.
Altitude: Sea level.
Biogeographical Province: 4.25.12.
Wetland type: 02, 07, 08 & 15.
Description of site: A large area of tidal mangrove swamps and permanent brackish to
freshwater swamps of reeds and grasses intermixed with tall mangrove forest and some
transitional forest on hillocks. Two large rivers, the Sungei Tenga and Sungei Bengkoka,

pass through the swamps. The western side abuts on the sea at Marudu Bay; the eastern parts
are fringed with shifting cultivation and scrub forest. The water is somewhat acidic in the
freshwater back-swamps. Much of the freshwater swamp is permanent, but some areas dry
out during the dry season from February to September, and are flooded again by the rains in
October-February. The mean tidal range at Kudat is 1.3m.
Climatic conditions: Humid tropical climate with an average annual rainfall of
approximately 2,870 mm; there is a distinct peak in the rainfall between mid November and
mid February, and a low from February to September, the lowest rainfall occurring in April.
Temperatures are probably similar to those at Kota Kinabalu, where the average maximum
temperature is 30.5°C and the average minimum 23.2°C in open swamps near to the sea.
Evaporation may exceed precipitation during the greater part of the year.
Principal vegetation: Mangrove swamps dominated by species of Rhizophora; other
common mangroves include species of Ceriops, Lumnitzera, Bruguiera and Xylocarpus. The
fresh water swamps probably hold large amounts of Baeckia frutescens, Tristania clementis,
Rhodamnia sp, with many rushes such as Fimbristylis spp. Large areas of associated
transitional forest may contain many Oncosperma palms mixed with relict tall forest trees
such as Intsia spp and some coastal dipterocarps such as Shorea glaucescens.
Land tenure: Unknown in detail but part of the site is a state owned Mangrove Forest
Reserve. The surrounding areas are largely alienated for permanent and shifting cultivation.
Conservation measures taken: Part of the area is a Class V Mangrove Forest Reserve.
Conservation measures proposed: It has been suggested that more areas of freshwater
swamp be included in the existing Forest Reserve.
Land use: Some fishing.
Disturbances and threats: There is probably some hunting of migratory water birds and
indigenous mammals.
Economic and social values: The area is presumably of importance as a breeding and
nursery ground for fishes and prawns of commercial value.
Fauna: Little information is available; the area is thought to be very important as a breeding
and foraging area for large numbers of resident and migratory water birds such as herons and
egrets (Ardeidae) and rails (Rallidae).
Special floral values: None known.
Criteria for inclusion: 0.
Source: C. Phillipps.
Wetland name: The Middle Reaches of the Sugut River
Country: Malaysia
Coordinates: 6°14'-6°20'N, 117'20'-117'38'E;
Location: in the Sugut River system inland from the tidal delta area, in northeastern Sabah.
Area: c.40,000 ha.
Altitude: 0-30m.
Biogeographical Province: 4.25.12.
Wetland type: 11, 13, 14, 15 & 21.
Description of site: The middle river area of the Sugut flood plain is characterized by about
fifteen oxbow lakes averaging a few hectares in size. The river is sluggish, meandering
through flat country vegetated with riverine forest, logged lowland dipterocarp forest and

freshwater swamp forest. The river water is fresh, but tidal influence extends a considerable
distance upstream from the delta. There are short-term and seasonal variations in water level
according to local run-off and rainfall in the upper reaches of the Sugut east of Mount
Kinabalu.
Climatic conditions: Humid tropical climate with an average annual rainfall of about 3,000
mm.
Principal vegetation: Freshwater swamp forest, riverine forest and logged lowland
dipterocarp forest. Mangrove and nipa swamp downstream in the delta, and some shifting
cultivation in adjacent areas.
Land tenure: Mostly state owned (Commercial Forest Reserve).
Conservation measures taken: Most of the area is included in the Sugut Forest Reserve
(Class II).
Conservation measures proposed: Whitaker (1984) has recommended that six deep
perennial lakes be protected as crocodile breeding areas. These are as follows: Sabahpola
Lake (6°19'N, l17°33 E), Usu Lake (6°19'N, 117°35'E), Kambawan Lake (6°17'N, 117°35'E),
and three unnamed lakes at 6°22'N, 11 7°37'E, 6°20'N, 11 7°35'E, and 6°17'30"N, 11
7°34'30"E, respectively.
Land use: Fishing and shifting cultivation. The least disturbed large riverine flood plain in
Sabah; although heavily logged in the past, the forest has been left to regenerate. There are
few human settlements, no plantations and no permanent roads.
Disturbances and threats: Shifting cultivation. There appears to have been little or no
hunting pressure on the crocodiles in recent years, although according to villagers, hunting
for skins in the 1960s and 1970s caused a decline in the local population.
Economic and social values: The area is important for its commercial timber and local
fishery resources.
Fauna: Anhinga melanogaster is known to occur, but no other information on the waterfowl
is available. Mammals recorded in the area since 1978 include Dicerorhinus sumatrensis,
Bos javanicus (common), Helarctos malayanus, Neofelis nebulosa, Pongo pygmaeus,
Hylobates muelleri and Nasalis larvatus.
The region is particularly important for its population of the Estuarine Crocodile Crocodylus
porosus. During a survey of 151 km of river and seven oxbow lakes in 1983, 24 C. porosus
were observed, including several young. Many of the oxbow lakes are prime habitat for
crocodiles, and from the evidence gathered in the 1983 survey, it seems that these small lakes
are the most important areas for breeding crocodiles and their young.
Special floral values: None known.
Research and facilities: Davies and Payne (1982) conducted an extensive faunal survey of
the lower Sugut in October 1981, and Whitaker (1984) carried out a crocodile survey in
1983.
References: Davies & Payne (1982); Whitaker (1984).
Criteria for inclusion: 1b, 2a, 2b.
Source: See references.
Wetland name: Labuk-Sugut Deltas
Country: Malaysia
Coordinates: 5°50'-6°31'N, l17°27'-117°45'E;

Location: on the northeast coast of Sabah, northwest of Sandakan.
Area: c.150,000 ha.
Altitude: Sea level.
Biogeographical Province: 4.25.12.
Wetland type: 02, 03, 06, 07, 08, 11, 13, 14, 15 & 21.
Description of site: A large stretch of coastal mangrove and nipa swamp distributed over
two delta systems, backed by freshwater marshes, some of the best swamp forest in Sabah
and two large river systems with associated oxbow lakes. The main source of water is
freshwater run-off from the northern part of the Crocker Range on the Labuk and Sugut river
systems. The water regime is partly tidal, partly free-flowing and partly stagnant. The
mangroves are subject to tidal inundation, the swamps are permanent, and the freshwater
areas may be semi-permanent to permanent. The tidal range is about 1-2.5m.
Climatic conditions: Humid tropical climate; one of the wetter areas of Sabah with the
average annual rainfall exceeding 3,500 mm. The greater part of the rain falls during the
northeast monsoon from December to February. The driest period of the year is probably in
April and May, but evaporation is unlikely to exceed rainfall except in exceptional droughts,
which may be expected once every 10-15 years.
Principal vegetation: In the Sugut Delta, the mangrove forest is dominated by Rhizophora
mucronata, R. apiculata and species of Ceriops, Excoecaria, Sonneratia, Bruguiera and
Avicennia. The swamp forests are often characterized by the family Myristicaceae, with local
dominance of Alsionia spathulata, Nauclea spp, Terminalia spp, Campnosperma spp,
Lophopetalum multinervum and Octomeles sumatrana. Surrounding areas are under logged
lowland dipterocarp forest with patches of shifting cultivation and riverine forest.
Land tenure: The wetland and surrounding areas are state owned (Sabah State
Government).
Conservation measures taken: Large portions of the area are included in forest reserves.
Some 56,912 ha of mangrove forest are included in the Kuala Bonggaya and Kuala Labuk
Forest Reserves (Class V), and much of the mangrove forest in the Sugut Delta is included in
the Sungei Sugut Forest Reserve (Class V). Much of the remaining swamp forest is in the
Sugut Forest Reserve (Class II), a commercial forest reserve of 32,000 ha. Paitan Forest
Reserve lies to the northwest of the Sugut Delta.
Conservation measures proposed: Several areas of importance for Estuarine
Crocodiles Crocodylus porosus have been proposed for special protection.
Land use: Forestry in the mangrove forest reserves and commercial forest reserves,
particularly logging for commercial timber. Large areas of the Sugut Delta have been
selectively logged for timber and this may continue periodically. There is extensive fishing
and some subsistence agriculture in the area.
Disturbances and threats: Crocodile habitat in the mangroves of the Sugut Delta is
apparently subject to heavy disturbance, and the crocodiles have now almost disappeared
from the estuarine zone. Hunting undoubtedly occurs, and may be threatening populations of
the larger mammals. A hydro-electric power dam has been proposed for the upper reaches of
the Labuk River, and the Sabah Electricity Board has commissioned a study including
environmental impact assessment. If the project goes ahead, it may affect the lower Labuk.
Economic and social values: The swamp forest and mangroves provide a valuable source of
timber and other forest products, and the mangrove swamps and oxbow lakes support a major

commercial fishery. Some 1,143 tons of prawns were taken from the adjacent sea in 1974,
comprising 29% of the total catch in Sabah in that year.
Fauna: A very poorly known area, but probably of great importance for wildlife in view of
its size, remoteness and lack of land alienation. Wildlife appears to be abundant and is
probably representative of the coastal lowlands of eastern Sabah. The very rare pheasant
Polyplectron malacense has been reported in the Sugut Delta area. The Estuarine Crocodile
Crocodylus porosus still occurs quite commonly upriver, but has now become very rare in
the coastal zone.
Special floral values: No information.
Research and facilities: A crocodile survey was carried out in 1983 (Whitaker, 1984).
References: Davies & Payne (1982); Simpson & Chin (1978); Whitaker (1984).
Criteria for inclusion: lb. le, 2a, 2b, 2c.
Source: C. Phillipps.
Wetland name: Sandakan-Tambisan Coastal Wetlands
Country: Malaysia
Coordinates: 5°17'-6°04'N, 117°48'-l19°16'E;
Location: on the north coast of the Dent Peninsula, from Dent Haven (south of Tambisan)
to Tanjung Pisau (NNW of Sandakan), eastern Sabah.
Area: c.320,000 ha.
Altitude: 0-70m.
Biogeographical Province: 4.25.12.
Wetland type: 01, 02, 03, 05, 06, 07, 11, 15 & 21.
Description of site: A vast coastal area of gazetted mangrove forest reserve with nipa and
freshwater swamp forest. Freshwater swamp forest lies mostly in the Kulamba Wildlife
Reserve (20,682 ha) and in the southeastern corner of the site. The Kinabatangan delta
comprises a complex mixture of mangrove forest, transitional forest, lowland swamp forest
and open reed marsh with patches of forest periodically flooded with fresh water. Two large
rivers, Sungei Kinabatangan and Sungei Segama, flow into the area and provide the main
surface water supply. The delta areas are brackish and tidal; some other areas are possibly
slightly acidic. There are short-term and seasonal variations in river levels and flooded areas.
The Kabili-Sepilok Forest Reserve (4,295 ha) in the western part of the area is described
separately as site 20a.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,500 mm (at
Mumiang); the wettest months are December and January, and the driest is April. The mean
daily maximum temperature is about 32°C, and the mean daily minimum, 22°C.
Principal vegetation: Seven major plant communities have been described in the Kulamba
Wildlife Reserve as follows:
1. Mangrove forest.
2. Nipa forest, consisting almost entirely of Nypa fruticans. There are two substantial
stands of nipa within the Wildlife Reserve and extensive fringes of nipa along rivers
outside the Reserve.
3. Riverine forest of variable composition, but usually with Cerbera manghas, Heritiera
littoralis, Teijsmanniodendron cf. hollrungii, Dillenia excelsa and Ficus spp.

4. Butabuta, consisting of almost pure stands of the mangrove Excoecaria agallocha
with some Heritiera littoralis, Lumnitzera sp, and the fern Acrostichum sp. The
spiny-leaved shrub Acanthus ilicifolius is also present. This habitat is on saline mud,
partially or entirely inundated at high tide.
5. Beach, with open stands of Casuarina equisetifolia and coarse grasses.
6. Open swamp forest with thick scrub and grasses, frequently flooded. The only large
trees in the area sampled were a species of Terminalia.
7. Closed-canopy swamp forest; a more heterogeneous and diverse plant community
than 6, with a more complete tree cover. Prominent tree species include Campnosperma
auriculata, Alstonia spathulata, Homolanthus populneus, Baccaurea stipulata,
Planchonia valida, Memecylon laevigatum, Pternandra coerulescens and a palm,
Licuala sp. In parts, notably to the east of the Kapis River, Campnosperma auriculata is
the most abundant tree and the ground cover is dominated by Hypolytrum nemorum.
Such forest appears to be frequently inundated, depending on the tide and on rainfall. In
the Kinabatangan Mangrove Forest Reserve, the mangrove forest is dominated by
species of Rhizophora. This Reserve has many small stands of various palms such as
Pholidocarpus sp and Areca sp, extensive nipa swamps, and rather open lowland swamp
forests where Terminalia copelandii is particularly common. The main vegetation types
in adjacent areas are grassland with few trees, tropical forest on steep hills and flat dry
ground, and riverine forest.
Land tenure: Over 85,000 ha are state owned in two Mangrove Forest Reserves and a
Wildlife Reserve, and a further 9,000 ha is State Land. Adjacent areas are State Land or
privately owned agricultural land.
Conservation measures taken: Two Mangrove Forest Reserves (totalling 64,464 ha), one
Virgin Jungle Reserve and one Wildlife Reserve have been gazetted: Terusan Kinabatangan
Mangrove Forest Reserve (40,471 ha), Kuala Segama and Kuala Maruap Mangrove Forest
Reserve (23,993 ha), Kabili-Sepilok Forest Reserve (4,295 ha) and Kulamba Wildlife
Reserve (20,682 ha, mostly freshwater swamp and nipa). The Kinabatangan Mangroves are a
Class V Forest Reserve.
Conservation measures proposed: None
Land use: Much mangrove has been clear-felled, but such exploitation ceased in mid 1986.
Mangrove forest has undergone and will continue to undergo selective exploitation, but
swamp forest has suffered minimal disturbance. In the Kinabatangan delta, the principal
activities are fishing and logging for wood-chips, but there is also a little charcoal production.
All the dipterocarp forest around the wetland was logged during the 1960s, 1970s and 1980s.
All non-swampy land less than 50 km from Kulamba Wildlife Reserve has been allocated for
permanent agriculture.
Possible changes in land use: The damming of the Kinabatangan or Segama rivers would
affect the area.
Disturbances and threats: The main threat has been the clear-felling of mangrove forest for
wood-chips, although this activity has been indefinitely frozen in Sabah by the State Forest
Department. Hunting and fishing cause some disturbance, but this does not appear to be
excessive.
Economic and social values: An important area for the maintenance of Sabah's east coast
fisheries. The wetland provides an excellent example of the transition from mangrove to

freshwater swamp forest, much of which is undisturbed, and thus presents an excellent
opportunity for scientific research.
Fauna: Thirty-four species of saltwater fish were recorded during a survey of Dewhurst Bay
and the Sulu Sea bordering the Kulamba Wildlife Reserve and Segama Estuary.
The wetland is an important site for Storm's Stork Ciconia stormi and Lesser Adjutant
Leptoptilos javanicus, both of which probably breed in the area. The wetland also supports
significant numbers of migrant shorebirds during the northern winter (November-March);
Tanjung Bididari near Kg. Mumiang held almost 3,500 shorebirds in September-October
1984, including 2,030 Actitis hypoleucos. One pair of the megapode Megapodius freycinet
has recently been observed, this constituting the first record of the species for this part of
Sabah. Bos javanicus is present in Kulamba Wildlife Reserve, and primates known to occur
in the area include Presbytis rubicunda, P. hosei, P. cristata, Nasalis larvatus, Pongo
pygmaeus and Hylobates mullen. Other mammals include Helanctos malayanus and Felis
marmorata.
The Estuarine Crocodile Crocodylus porosus has almost been exterminated in the Kulamba
area, although it still occurs in small numbers in the Kulamba Wildlife Reserve. In the 1960s,
as many as 1,000 crocodile hatchlings were caught each year in November and December at
Danau Tidal, a freshwater marsh at Tanjung Linsang in the Kulamba Wildlife Reserve. The
population could revive if given adequate protection, and perhaps aided by re-introduction
from elsewhere.
Special floral values: There are seemingly wild stands of Areca catechu in the Kinabatangan
delta. This species is not known to occur anywhere else in Malaysia.
Research and facilities: Surveys have been carried out at the Kulamba Wildlife Reserve by
staff of the Wildlife Section of Sabah Forest Department in 1984 and by WWF Malaysia in
1985. The Wildlife Section of Sabah Forest Department and Interwader conducted a survey
of the Mumiang/Bididari area in 1984.
References: Beadle & Whittaker (1985); Payne (1986); Whitaker (1984); WWF Malaysia
(1985).
Criteria for inclusion: 1b, le, 2a, 2b, 2c, 3b.
Source: C. Phillipps, J. Payne and R. Rajanathan.
Wetland name: Kabili-Sepilok Forest Reserve
Country: Malaysia
Coordinates: 5°47'-5°52'N, 117°55'-118°03'E;
Location: about 24 km west of Sandakan on the east coast of Sabah, with the southern
boundary on the coast.
Area: 4,295 ha, including Sepilok Orang-utan Rehabilitation Centre and Sepilok Mangrove
Forest (1,235 ha).
Altitude: Sea level to 180m.
Biogeographical Province: 4.25.12.
Wetland type: 06, 07 & 11.
Description of site: An area of flat, alluvial and slightly undulating country, with mangrove
swamps, lowland dipterocarp forest, sandstone hill dipterocarp forest and kerangas forest.
Red-yellow podzolic soils are widespread and occur in association with lithosols on the
steepest slopes. Sandstone ridges are a dominant feature. Seven small rivers flow within the

reserve, and are fed by local rainfall. Low-lying areas of forest flood during periods of heavy
rainfall. Tidal areas are brackish. The median tidal range at Sandakan is 1.5m.
Climatic conditions: Humid tropical climate with an average annual rainfall of about 3,000
mm. The heaviest rains occur in December and January, the rainfall being largely influenced
by northeast winds which generally blow between November and mid February. The mean
temperature is about 30°C.
Principal vegetation: Rhizophoraceae are well represented, including Bruguiera spp, two
species of Rhizophora and Kandelia candel. The mangrove forests to the south are part of the
Elopura Forest Reserve, which is dominated by Rhizophora mucronata, R. apiculata,
Ceriops tagal and Lumnitzera littorea. Bruguiera gymnorhiza occurs in dense stands. This
merges with a transitional zone to lowland dipterocarp forest characterized by the presence of
a large number of Dipterocarpaceae. The vegetation of surrounding areas is mainly lowland
dipterocarp forest with genera such as Shorea, Parashorea and Dryobalanops, sandstone hill
dipterocarp forest and kerangas forest with species of Tristania, Shorea and Ixonanthes.
Almost 40% of the known flora of Dipterocarpaceae in Sabah have been recorded in Sepilok
Forest Reserve.
Land tenure: The reserve is state owned; surrounding areas are privately owned.
Conservation measures taken: Protected in the Kabili-Sepilok Forest Reserve (4,295 ha), a
Class VI Virgin Jungle Reserve gazetted in 1930. Mangrove forest to the south is included in
the Elopura Forest Reserve (24,674 ha). The Kabili-Sepilok Reserve is currently safe from
timber exploitation, but can be given out for logging by the Conservator of Forests. It is
managed by the Research Branch of the Sabah Forest Department. There has been no legal
logging since 1967. An Orang-utan Rehabilitation Centre has been in operation in the
Reserve since 1964 and a Forestry Research Centre, Forestry Training School and Nature
Education Centre are located near the Reserve.
Conservation measures proposed: Proposals for new visitor accommodation are currently
under consideration.
Land use: Tourism, conservation education, biological research and training in forestry;
cultivation in adjacent areas.
Disturbances and threats: Parts of the Reserve were selectively logged between 1910 and
1967, and there has been some illegal logging since then. Illegal poaching is minimal.
Economic and social values: A very valuable area for conservation education, tourism,
biological research and training in forestry. The area is well known in Sabah for its rich
wildlife, and the flora is well documented.
Fauna: The fauna is typical of Bornean lowland dipterocarp forest and coastal mangroves.
Waterfowl include the Oriental Darter Anhinga melanogaster and Storm's Stork Ciconia
stormi, both uncommon residents. Seven species of kingfisher (Alcedinidae) have been
recorded. The rich passerine fauna includes several mangrove specialists such as Cyornis
rufigaster and Pachycephala cinerea. Dolphins Sousa spp frequent the rivers, and Dugongs
Dugong dugon are occasionally reported. Other mammals include the Orang-utan Pongo
pygmaeus, Proboscis Monkey Nasalis larvatus, Macaca nemestrina, Presbytis cristatus, P.
rubicunda, Hylobates
muelleri and Sus barbatus. The forest supports a rich and diverse butterfly fauna.
Special floral values: The Reserve provides a good example of mangrove grading through to
lowland primary dipterocarp forest.

Research and facilities: A considerable amount of silvicultural research has been carried
out, and many research plots have been established by the Forest Department, some dating
back to 1936. There have been several studies of Orang-utan behaviour, and a rehabilitation
experiment for the release of illegally captured animals has been in progress since 1964.
There is an on-going study of the Red Leaf Monkey Presbytis rubicunda. An animal clinic
has been set up at the Orang-utan Rehabilitation Centre, with laboratory and staff quarters. A
trail system, including a self-guiding nature trail, is open to the public. There is a Nature
Education Centre with reference library and programmes of lectures, audio-visual
presentations and tours. There is also a Forestry Research Centre and Forestry Training
School.
References: De Silva (1976); Fox (1973); Francis (undated); IUCN (in prep); Khoo (1979);
MacKinnon (1981).
Criteria for inclusion: 1b, 2a, 2b, 2c.
Source: J. Payne.
Wetland name: Kinabatangan Flood Plain
Country: Malaysia
Coordinates: 5°20'-5°45'N, 117°40'-118°30'E;
Location: an area of flat land adjacent to the Kinabatangan River in eastern Sabah.
Area: c.280,000 ha.
Altitude: Mostly around sea-level.
Biogeographical Province: 4.25.12.
Wetland type: 02, 06, 07, Il, 13, 15, 21 & 22.
Description of site: A large area of flat land adjacent to the lower Kinabatangan River, much
of which is subject to seasonal flooding, resulting in low-stature forest with little timber of
commercial value and problems for permanent agriculture. In some areas (totaling about
72,000 ha), flooding is not considered a major problem for certain crops, but in others, where
the land is either swampy throughout much of the year (about 20,000 ha) or peaty (about
13,500 ha), agriculture is not sustainable. Many oxbow lakes occur in the area from the
Lokan region in the middle reaches of the river down to the coastal swamps. These lakes are
still being formed and lost through siltation. There are also areas of low-lying land, notably at
Butong, Labaung and Menanggul, with areas of open water surrounded by swamp forest. The
large mangrove and nipa swamps of the delta area into which the Kinabatangan empties form
an almost unbroken swamp stretching from Sandakan harbour southeast to Tambisan. The
Tenengang area (9,500 ha) is of particular interest and is described separately as site 2la. A
second area of particular interest is in the middle reaches between Kuala Butong in the east
and Kuala Lokan in the west. The surrounding area consists of virtually untouched swamp
forest around Danau Butong to logged lowland dipterocarp forest. The forest around Danau
Labaung has been logged twice and was burned in the fire of 1983. Danau Labang, the most
important of several small lakes, is described separately as site 2lb. The main source of water
is run-off from mountains in the southeastern interior via tributaries of the Kinabatangan.
Some areas of stagnant water are acidic. The lakes and oxbows are permanent or subject to
partial drying out. The median tidal range at Kuala Kinabatangan is 1.1m.
Climatic conditions: Humid tropical climate with an average annual rainfall of about 2,600
mm. The rainfall is well distributed throughout the year, although there is slightly more rain

in December and January than in other months, and slightly less in March and April. The
mean diurnal temperatures range from 22°C to 32°C.
Principal vegetation: Riverine forest, freshwater swamp forest with Terminalia spp, peat
swamp forest, and open reed swamps with Mapania thickets. Oxbow lakes in the Temengang
area are fringed with Nauclea forest. Dominant tree genera include Aistonia, Kleinhovia,
Terminalia and Octomeles. There are remnants of pristine lowland dipterocarp forest,
logged-over swamp forest, burnt lowland dipterocarp forest, and cocoa and oil palm
plantations in surrounding areas.
Land tenure: Several small forest reserves, such as Gomantong Supu and various others
retained for the protection of swift let nesting caves, are state owned. All other land is either
State Land or has been alienated for agriculture.
Conservation measures taken: None.
Conservation measures proposed: Seven areas have been recommended for protection as
breeding areas for the Estuarine Crocodile Crocodylus porosus (Whitaker, 1984):
1. Abai; a deep perennial lake subject to partial drying out, at 5°40'N, 118°24'E.
2. Kinanap; a deep perennial lake ideal for crocodiles, at 5°29'N, l18°15'E.
3.Kolatanegang; a deep perennial lake subject to partial drying out, at 5°28'N, 1l8°l5'E.
4. A deep perennial lake subject to partial drying out, at 5°25'N, 118°02'E, between the
Takala and Koyah Rivers.
5. A deep perennial lake subject to partial drying out, at 5°25'N, 117°58'E.
6. A deep perennial lake ideal for crocodiles, at 5°25'N, 1l7°57'E.
7. Butong; several small lakes and an extensive swamp, at 5°32'N, 1l7°55'E.
The rich fauna and flora of these areas warrant further investigation with a view to
protection. In particular, the Danau Butong, Danau Labaung, Tungei Bulat and Sungei
Loyang Pisot areas should be surveyed from the air to locate breeding colonies of Ardeidae
and other waterfowl. Land use: Fishing and agriculture. A large rattan plantation has been
established by the Sabah Forest Development Authority (SAFODA) under thinned secondary
forest in the Batu Putih region. The main activities in surrounding areas are agriculture and
logging.
Disturbances and threats: Forest clearance for agriculture and excessive logging. There is
some hunting, and the eggs of Anhinga melanogaster and possibly Egretta spp are collected
for human consumption, possibly on a large scale.
Economic and social values: The wetland is vital to flood control throughout the lower
Kinabatangan region. Proper planning and management of land use on a regional basis are
essential if plantations and human settlements within and adjacent to the wetland are to be
protected from excessive flooding. A potential exists for prawn farming in the oxbow lakes,
and because of its rich wildlife, the region has potential for tourism.
Fauna: The Kinabatangan Flood Plain is the largest and possibly the most important wetland
in Sabah. It supports a rich fish fauna, including catfish and other commercially valuable
species, and contains breeding populations of many rare species of birds, mammals and
reptiles which will become increasingly endangered in the future. The wetland is particularly
rich in waterfowl. The Oriental Darter Anhinga melanogaster is a common breeding bird; a
breeding colony of about 100 pairs was located at Danau Labaung in September 1986, and
there is thought to be a breeding colony on the Sungei Loyang Pisot. Other waterfowl known
to occur include Ixobrychus cinnamomeus, I. flavicollis, Nycticorax nycticorax, Bubulcus
ibis, Egretta garzetta, E. alba, Ardea sumatrana, Ciconia stormi and Amaurornis

phoenicurus. The herons and egrets are thought to breed at Danau Butong, Tanjung Bulat and
Danau Labaung. The Lesser Fishing-Eagle Ichthyophaga nana breeds in the area, and several
species of kingfishers (Alcedinidae) have been recorded. Other birds include four species of
hornbills, Anthracoceros malayanus, A. convexus (both common), Buceros rhinoceros and
Berenicornis comatus. All the larger mammal species of lowland Borneo have been recorded,
and this wetland may in the future form a valuable reserve for the Tembadau (Banteng) Bos
javanicus and Orang-utan Pongo pygrnaeus. Unfortunately, it is probably too small an area
to sustain elephants and rhinoceros in the long-term. A total of 17 Estuarine Crocodiles
Crocodylus porosus were observed during a survey of 403 km of river in 1983 (Whitaker,
1984). Most of the crocodiles were seen in the flat middle reaches of the river and in the
associated oxbows, tributaries and swamps. The oxbow lakes and some of the inland swamp
areas provide the last remaining undisturbed habitat suitable for breeding crocodiles in
Sabah.
Special floral values: No information.
Research and facilities: Davies and Payne carried out faunal surveys in 1979-1981,
Whitaker conducted a preliminary survey of crocodile habitat in 1983, and Lansdown made a
preliminary investigation of the herons and egrets in 1986.
References: Davies & Payne (1982); Lansdown (1987a); Whitaker (1984).
Criteria for inclusion: lb. le, 2a, 2b, 2c, 3b.
Source: J. Payne, C. Phillipps and R.V. Lansdown.
Wetland name: Tenengang Lakes
Country: Malaysia
Coordinates: 5°25'-5°30'N, 118°05'-118°18'E;
Location: 50 km south of Sandakan on the lower reaches of the Kinabatangan River, Sabah.
Area: 9,500 ha.
Altitude: 10m.
Biogeographical Province: 4.25.12.
Wetland type: 11, 13, 15 & 21.
Description of site: A series of oxbow lakes in various stages of infilling along the
Kinabatangan River, separated by logged-over swamp forest subject to varying degrees of
periodic flooding, and with some open reed marsh. The water is fresh and, in some of the
back-swamps, highly acidic. The depth of water is variable and may reach 5 meters in the
oxbow lakes. The swamps are more or less permanent.
Climatic conditions: Humid tropical climate with an average annual rainfall of
approximately 2,600 mm, well distributed throughout the year, but with a slight peak in
December and January; the lowest rainfall occurs in March and April. The mean diurnal
maximum and minimum temperatures are 32°C and 22°C, respectively.
Principal vegetation: The oxbow lakes are fringed with Nauclea forest. There are many
Alstonia, Kleinhovia, Terminalia and Octomeles trees, and open reed swamps with Mapania
thickets. The surrounding logged-over swamp forest includes relict dipterocarps and other
large trees especially Susideroxylon zwageri.
Land tenure: The wetland is State Land; there is some privately owned and kampung
reserve land in adjacent areas.
Conservation measures taken: None.

Conservation measures proposed: It has been suggested that the area surrounding the
oxbow lakes be gazetted as a wildlife forest reserve. Areas of open freshwater are rare in
Sabah, and since those that do often have wildlife associated with them, they should be
conserved.
Land use: Large and small scale cultivation in surrounding areas. Possible changes in land
use: Agricultural development.
Disturbances and threats: Hunting causes some disturbance.
Economic and social values: A potential exists for prawn farming in the oxbow lakes.
Fauna: Fishes are abundant. Various herons and egrets (Ardeidae) have been recorded, and
ducks may occur. Estuarine Crocodiles Crocodylus porosus probably frequent the oxbow
lakes for breeding.
Special floral values: None known.
Research and facilities: None
References: None
Criteria for inclusion: 0.
Source: C. Phillipps.
Wetland name: Danau Labaung
Country: Malaysia
Coordinates: 5°29'N, 1 17°43'E;
Location: at the head of the Danau River, in the Kinabatangan Flood Plain, Sabah.
Area: c.8 ha (the lake itself is c.3 ha).
Altitude: c.10m.
Biogeographical Province: 4.25.12.
Wetland type: 11 & 15.
Description of site: A small, permanent, inland lake containing bushes and surrounded by
logged lowland dipterocarp forest, at the head of the Labaung River, a tributary of the
Kinabatangan River on the Kinabatangan Flood Plain. The lake is subject to seasonal and
temporary flooding. The surrounding area has been logged twice and was burnt during the
fire of 1983. Much of the immediate surroundings has been heavily burnt and many trees are
dead. The lake itself contains a large area of low bushes. The water regime is presumably
similar to that of the Kinabatangan Flood Plain as a whole. The water depth is highly
variable, and the water level in the Labaung River can rise by as much as one meter after
heavy rains.
Climatic conditions: Humid tropical climate with an average annual rainfall of
approximately 2,600 mm, well distributed throughout the year, but with a slight peak in
December and January; the lowest rainfall occurs in March and April. The mean diurnal
maximum and minimum temperatures are 32°C and 22°C, respectively.
Principal vegetation: Relatively little aquatic vegetation; there are some low bushes in the
lake, and the surface is covered with a scum of green algae. The principal vegetation in
surrounding areas is logged and burnt remnants of lowland dipterocarp forest.
Land tenure: State Land.
Conservation measures taken: The Lands and Surveys Department has been requested by
the Forest Department not to issue land titles in or near the site.

Conservation measures proposed: The gazettement of the lake and swamp forest in the
Labaung area are to be proposed along with amendments to the Fauna Conservation
Ordinance. The area would be given the status of Wildlife Sanctuary (a new status in Sabah).
The wetland should be protected during the breeding season, and its potential for tourism
should be developed.
Land use: There is little use at present, other than some fishing by local people.
Possible changes in land use: The Labaung area has been proposed for settlement by native
small-holders; this is likely to go ahead on surrounding dry land.
Disturbances and threats: The eggs of Anhinga melanogaster and possibly also species of
Egretta are collected for human consumption, and this may be occurring on a large scale.
Fishing by local people at weekends causes considerable disturbance.
Economic and social values: The presence of an easily observed breeding colony of water
birds and the abundance of mammals give the area considerable potential for nature-oriented
tourism and conservation education. The wetland provides an excellent recreational area for
future small-holders on surrounding land, and provides a source of protein through fishing.
Fauna: Catfish and at least one other type of fish are present on a commercially viable scale.
The wetland supports a breeding colony of the Oriental Darter Anhinga melanogaster (over
100 pairs), and several species of egrets Egretta spp and Ixobrychus flavicollis may breed.
The fish-eagle Ichthyophaga nana breeds in the area, and the kingfishers Pelargopsis
capensis and Alcedo meninting occur in good numbers. Mammals include Elephas maximus,
Bos javanicus, Pongo pygmaeus and Presbytis hosei. The Estuarine Crocodile Crocodylus
porosus occurred at least until the early 1980s, and may still be present.
Special floral values: None known.
Research and facilities: None
References: None
Criteria for inclusion: 1b, 2a, 2c, 3b.
Source: J. Payne, WWF Malaysia and R.V. Lansdown.
Wetland name: Segama River Valley
Country: Malaysia
Coordinates: 5°00'-5°32'N, 1l8°00'-1l8°50'E;
Location: a major river system to the south of the Kinabatangan River in eastern Sabah. Key
areas: 5°06'-5°08'N, 118°22'-118°25'E, and 5°20'-5°23'N, 118°35'-118'41'E.
Area: c.140,000 ha; key areas about 8,500 ha.
Altitude: 0-30m.
Biogeographical Province: 4.25.12.
Wetland type: 11, 13, 15 & 21.
Description of site: The lower and middle reaches of the Segama River upstream from the
mangrove and nipa swamps of the delta. The Segama rises in the hills to the northwest of
Darvel Bay; the middle reaches flow through fairly flat or gently undulating land covered by
lowland dipterocarp forest and freshwater swamp forest. In the lower reaches, the river
meanders through riverine forest with freshwater oxbow lakes and swamps. The river and
swamps are fresh in their middle reaches and brackish in their lower reaches. There are
short-term and seasonal variations in the level of the river and extent of flooded areas. About
80% of the wetlands are permanently inundated.

Climatic conditions: Humid tropical climate.
Principal vegetation: Lowland riverine forest dominated by Octomeles sumatrana in the
lower reaches, with transition to mangrove and Nypa fruticans swamp in the delta area. The
main vegetation in adjacent areas is logged lowland primary dipterocarp forest, secondary
forest of Macaranga sp and climbers, agricultural areas and riverside grassland.
Land tenure: Mostly titled land allocated for agriculture and large-scale plantations. The
remainder is State Land, potentially available for plantations.
Conservation measures taken: None.
Conservation measures proposed: Three deep perennial lakes subject to partial drying out
have been proposed for protection as crocodile breeding areas (Whitaker, 1984). These are
Lidong (5°26'N, 118°40'E), Munda (5°26'N, 118°38'E) and a third area at 5°23'N, 118°36'E.
Land use: Fishing, agriculture and logging.
Disturbances and threats: The forests continue to be logged and clear-felled for conversion
to agricultural land.
Economic and social values: Fisheries, public recreation and flood control.
Fauna: The river supports a variety of freshwater fishes and prawns, and the adjacent forests
support populations of most of the large mammals typical of lowland Borneo, including
Tembadau (Banteng), Sambar Deer, Asian Elephant and Bearded Pig (Bos javanicus, Cervus
unicolor, Elephas maximus and Sus barbatus). The Sumatran Rhinoceros Didermoceros
sumatrensis has declined in the Ulu Segama area to only one or two individuals. Over 106
species of birds have been recorded from the Ulu Segama Forest Reserve.
A total of 1 1 Estuarine Crocodiles Crocodylus porosus were recorded during a survey of 285
km of the river in 1983. The crocodiles were concentrated in the lower and middle reaches,
and were rare in the upper reaches and in the delta. Breeding presumably occurs at oxbow
lakes such as Danau Lidong and Munda.
Special floral values: No information.
Research and facilities: Whitaker carried out a crocodile survey in 1983.
References: Davies & Payne (1982); IUCN (in prep); Payne (1986); Whitaker (1984).
Criteria for inclusion: lb. 2a, 2b.
Source: Lamri Au.
Wetland name: Cowie Bay
Country: Malaysia
Coordinates: 4°l0'-4°28'N, 117°30'-1l7°53'E;
Location: extending from the Kalimantan border in the south to Tawau in the north,
southeastern Sabah.
Area: c.120,000 ha.
Altitude: Sea level.
Biogeographical Province: 4.25.12.
Wetland type: 01, 02, 03, 06, 07 & 10.
Description of site: An oblong-shaped bay, approximately 50 km long and 10 km wide,
aligned with its mouth facing southeast. The head of the bay is lined with extensive
mangrove swamps and includes a complex of creeks and mangrove islands. Near the mouth
of the bay, the mangrove fringe and intertidal mudflats are less extensive. About twelve
rivers flow into the bay from upland areas, mainly to the north and west, the main rivers

being Sungei Merutai Besar, Sungei Kalabakan and Sungei Serudong. The island of Pulau
Sebatik bounds the southern edge of the bay, the mangrove forest and mudflats continuing
across the border into Kalimantan. The major town of Tawau lies on the north shore of the
bay, about 10 km from its mouth. The salinity at the head of bay fluctuates with seasonal
variations in rainfall.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest; lowland rainforest in adjacent areas.
Land tenure: State owned (Sabah State Government).
Conservation measures taken: Some 39,318 ha of mangrove forest have been gazetted as
the Tawau Mangrove Forest Reserve (Class V), 164 ha as the Batumapun Virgin Jungle
Reserve, and 830 ha as the Umas Umas Virgin Jungle Reserve.
Conservation measures proposed: A survey of the flora and fauna should be undertaken in
the near future to identify key areas for nature conservation and the establishment of
protected areas.
Land use: Large-scale commercial exploitation of mangroves, and fishing to supply the
markets at Tawau, one of Sabah's most important agricultural areas. Sabah's oldest and
largest commercial prawn farm is situated in the bay.
Possible changes in land use: There is a possibility that further areas of mangrove forest will
be cleared for aquaculture ponds and agricultural land.
Disturbances and threats: Excessive logging and clearing of mangroves for agricultural
land. Over-exploitation of the forest in Tawau Mangrove Forest Reserve has left extensive
tracts of bare land, and this over-exploitation continues.
Economic and social values: The mangroves are of major importance in sustaining local
fisheries and could, if properly managed, support commercial forestry exploitation on a
sustainable basis.
Fauna: No information.
Special floral values: No information.
Research and facilities: Little if any work seems to have been carried out on the fauna and
flora of the area.
References: Payne (1986); Phillipps (1984).
Criteria for inclusion: 1b, le, 2c.
Source: J. Payne.
Wetland name: Lawas Mangroves
Country: Malaysia
Coordinates: 4°5l'-4°59'N, 115°23'-115°30'E;
Location: the lower reaches of Batang Lawns immediately downstream of Lawns town, at
the northeastern tip of Sarawak, Fifth Division.
Area: 9,200 ha.
Altitude: Sea level to 120m.
Biogeographical Province: 4.25.12.
Wetland type: 02, 06, 07, 11 & 13.
Description of site: The lower reaches and estuary of the Batang Lawas River with
associated oxbow lakes, riverine nipa swamps, mangrove swamps and intertidal mudflats,
and adjacent lowland mixed dipterocarp forest. The site is bounded by a high ridge on the

southeastern side and low hills to the southwest. The northern edge of the site runs along the
Sabah border up to the coast. Adjacent coastal mangroves and inshore islets are included in
the site. The riverine areas are mostly under tidal influence, the major rivers being the Batang
Lawas, Sungei Merapok, Sungei Kaingaran, Sungei Malusok, Sungei Sangkurum and Sungei
Kuku Karu. The substrate is sandy clay loam. Salinities range from 28 p.p.t. at Kuala Lawns
to 7 ppm. at Lawas; there is a major drop in salinity upriver from Tanjung Besar. The soils
are very acidic (pH of dry substrate 2.9) and acid sulphate soil conditions prevail when the
mudflats and mangroves are reclaimed. The median tidal range at Kuala Lawns is 1.5m.
Climatic conditions: Humid tropical climate with an annual rainfall of 3,500-4,500 mm. The
rainfall is more or less evenly distributed throughout the year, although there is a slight peak
during the monsoon season (September-January).
Principal vegetation: Mangrove forest with Sonneratia alba, Avicennia sp, Rhizophora
apiculata, Bruguiera gymnorhiza and B. sexangula, and riverine nipa swamps (Nypa
fruticans).
The vegetation in surrounding areas includes lowland mixed dipterocarp forest (presumably
heavily exploited), peat swamp forest (logged), kerangas "islands" dominated by Dacrydium
elatum in peat swamps, rubber plantations, rice paddies and other cultivation.
Land tenure: State owned (Sarawak State Government).
Conservation measures taken: The mangroves are included in the Belansat Forest Reserve
and Kayangeran Forest Reserve.
Conservation measures proposed: It has been suggested that the Sabah and Sarawak State
Governments (and possibly the Government of Brunei Darussalam) should collaborate to
avoid the possible destruction of Sarawakian marine resources by the timber project at
Sipitang, Sabah.
Land use: Timber extraction under a long-term license (1978-1988) for the production of
poles for domestic consumption and cord-wood for export to Taiwan. The forest is harvested
in blocks of six hectares (200m x 300m). Other activities include coastal and riverine fishing,
and the occasional hunting of Cervus unicolor and Sus scrofa. Crops in nearby areas include
rubber and rice. The town of Lawns is a provincial centre.
Disturbances and threats: A large proportion of the mangrove forest has already been
cleared and the remainder will be cleared by 1990 unless protected or brought under effective
management for sustainable yield. The Sabah Timber Pulp and Paper Project at Sipitang
threatens water quality in Brunei Bay and the survival of the Lawas mangroves and
associated fisheries.
Economic and social values: The mangroves support important fin fish and prawn fisheries
in Brunei Bay, and protect the coastline from erosion and flooding, especially during the
northeast monsoon. Under proper management, the forest could provide timber on a
sustainable basis. According to the Department of Agriculture (1982c), the area has no
agricultural potential.
Fauna: The area is rich in fishes and crustaceans of economic importance. Little information
is available on the other fauna. The area is known to be important for the endangered
Proboscis Monkey Nasalis larvatus and the locally threatened Silvered Langur Presbytis
cristata. Other mammals include Macaca fascicularis and Pteropus vampyrus. A monitor
lizard Varanus sp has been reported.
Special floral values: Nepenthes reinwardtiana occurs, and has been recommended for
protection.

Research and facilities: Studies have included a forest inventory (Marsden, 1972), a study
of the mangrove vegetation (Chai, 1975), a soil survey (Department of Agriculture, 1982c),
and surveys of the Proboscis Monkey population (Salter & MacKenzie, 1981; Bennett,
19S6).
References: Bennett (1986); Chai (1975); Chai & Lai (1980); Department of Agriculture
(1982c); DID Sarawak (1979/80); DUN Special Select Committee on Flora and Fauna
(1986); Marsden (1982); Salter & MacKenzie (1981 & 1985); WWF Malaysia & State
Planning Unit of Sarawak (1985).
Criteria for inclusion: lb. le, 2a, 2c.
Source: National Parks and Wildlife Office (Sarawak Forest Department) and E.L. Bennett.
Wetland name: Trusan-Sundar Mangroves
Country: Malaysia
Coordinates: 4°53'-4°58'N, ll5°O9'-ll5°19'E;
Location: stretching from Sungei Bangau in the west to Sungei Siang Siang in the east, near
Sundar, Lawns District, Fifth Division, Sarawak. On the border with Brunei Darussalam.
Area: c.20,300 ha.
Altitude: Sea level.
Biogeographical Province: None
Wetland type: 02, 06, 07 & 21.
Description of site: An accreting deltaic mangrove system with extensive intertidal mudflats
and sand flats, and some freshwater swamp forest on the landward edge. The area is
dominated by one main river, the Sungei Trusan, which supplies a heavy silt load for mud
and sand flat deposition. The majority of the area is contained within Kenalian, Bumbun and
Terentang Forest Reserves, where logging has been extremely intensive. Areas of up to one
hectare or more have been virtually clear-felled. Only the area between Sungei Sepatai and
Sungei Awat Awat is relatively untouched with a more or less intact canopy. Salinities range
from 18.4 p.p.t. at Kampong Sinempuan to 0.92 p.p.t. at Sundar Besar, and less than 0.38
p.p.t. upstream from Kampong Aru. The median tidal range at Punang is 1.4m.
Climatic conditions: Humid tropical climate with an average rainfall of 3,500-4,500 mm.
The rainfall is more or less evenly distributed throughout the year, although there is a slight
peak during the monsoon from September to January (400 mm per month).
Principal vegetation: Mainly mangrove forest dominated by Rhizophora apiculata; also,
areas inland where Nypa fruticans, Bruguiera gymnorhiza and Lumnitzera coccinea occur.
Areas cleared of Rhizophora become infested with the fern Acrostichum aureum, and the
eroding seaward edge is colonized by Casuarina equisetifolia. Fig trees Ficus spp are
abundant along the Sungei Awat Awat. Heavily logged freshwater swamp forest occurs
inland from the site.
Land tenure: State owned (Sarawak State Government).
Conservation measures taken: The mangroves are included within the Kenalian, Bumbun
and Terentang Forest Reserves.
Conservation measures proposed: Howes and NPWO (1986) proposed the creation of a
Wildlife Sanctuary and the management of mangrove production forest. These proposals are
in line with the concept of an International Coastal Resource Conservation Area within
Brunei Bay, which would include this site, site 28, and adjacent areas in Brunei Darussalam.

Salter and MacKenzie (1981) proposed that undisturbed mangrove forest between Kuala
Bangau and Kuala Trusan be made into a Wildlife Sanctuary for Proboscis Monkeys Nasalis
larvatus. Bennett (1986) stressed the need for protection of the relatively undisturbed areas.
Land use: Large-scale production forest (mangrove) for producing cord-wood for export to
Taiwan. The area also supports a local fish-smoking industry and small-scale fishing for
domestic consumption, and there is some hunting of Cervus unicolor and Sus scrofa. There
are several settlements and patches of cultivation in the surrounding areas.
Disturbances and threats: The clear-felling of mangrove forest continues on a large scale,
and no efforts are being made to manage the resource on a sustainable yield basis. Illegal
logging also takes place.
Economic and social values: The mangrove swamps and intertidal mudflats are of great
importance in maintaining the neighbouring inshore fishery. In 1973, the harvest of penaid
prawns from the adjacent sea was valued at M dollar 3 million. The mangroves are also an
important source of fuel for a local fish-smoking industry. The soils are highly susceptible to
the acid sulphate condition after clear-felling, and although some of the area is moderately
suitable for agriculture, most of it has too severe limitations to be of any agricultural value
(Department of Agriculture, 1982c).
Fauna: Over 100 species of fishes have been recorded in the associated waters. The mudflats
are of considerable importance for migratory shorebirds; seventeen species are known to
occur, and up to 1,000 birds have been recorded at one time (e.g. in May 1986). The
commonest species are Charadrius leschenaultii, Tringa totanus and Xenus cinereus. Other
waterfowl include the rare Chinese Egret Egretta eulophotes and six species of terns, the
commonest being Chlidonias hybrida and C. leucoptera. Mammals include the endangered
Proboscis Monkey, Silvered Langur, Long-tailed Macaque and Irrawaddy Dolphin (Nasalis
larvatus, Presbytis cristata, Macaca fascicularis and Orcaella brevirostris). Reptiles include
the Estuarine Crocodile Crocodylus porosus and River Monitor Varanus salvator.
Special floral values:
The site constitutes a good example of Rhizophora forest, with
Avicennia and Sonneratia forests to the seaward side and mixed Rhizophora and Bruguiera
forest to the landward side.
Research and facilities: Forest inventories were carried out in 1961, 1964 and 1978 (Ngui,
1978), and a soil survey has been undertaken (Department of Agriculture, 1982c). The
Proboscis Monkeys have been investigated by Salter and Mackenzie (1981) and Bennett
(1986), and Howes and NPWO conducted some shorebird research in May 1986.
References: Bennett (1986); Department of Agriculture (l982c); Howes & NPWO (1986a);
Ngui (1978); Salter & Mackenzie (1981).
Criteria for inclusion: 1b, le, 2a, 2c, 3b.
Source: John R. Howes, National Parks and Wildlife Office (Sarawak Forest Department)
and E.L. Bennett.
Wetland name: Limbang Mangroves
Country: Malaysia
Coordinates: 4°47'-4°55'N, 114°55'-115°05'E;
Location: in Limbang District, Fifth Division, at the northeastern tip of Sarawak, on the
border with Brunei Darussalam.
Area: 7,000 ha (including 800 ha of mudflats).

Altitude: Sea level.
Biogeographical Province: 4.25.12.
Wetland type: 02, 06 & 07.
Description of site: An estuarine complex dominated by the Limbang River, with associated
mangrove and nipa swamps, and extensive intertidal mudflats and sand flats. The tidal range
is 3.49m.
Climatic conditions: Humid tropical climate with an average annual rainfall of 3,500 mm.
The rainfall is more or less evenly distributed throughout the year, with a slight peak during
the monsoon season from September to January (c.400 mm per month).
Principal vegetation: Mangrove forest dominated by Rhizophora apiculata and swamps of
Nypa fruticans, with degraded swamp forest and lowland mixed dipterocarp forest in
adjacent areas.
Land tenure: Two areas of Pulau Limpaku Pinang and one area to the north of Sungei Jai
Jai have been legally cleared for agriculture. All other areas are untitled state lands and all
further clearance is illegal.
Conservation measures taken: None. Adjacent areas in Brunei Darussalam (Pulau
Berambang, Pulau Siarau and Sungei Brunei) are conservation areas.
Conservation measures proposed: Salter and MacKenzie (1981) proposed that the Sungei
Limbang mangroves be designated as a wildlife sanctuary for the protection of the Proboscis
Monkey Nasalis larvatus. Howes and NPWO (1986) proposed that the mangroves and
intertidal mudflats be made into a conservation area to link up with similar areas in adjacent
Brunei Darussalam. The areas in Brunei are either fully protected or proposed for protection.
The proposals could lead to the formation of an International Coastal Resource Conservation
Area within Brunei Bay. In addition, Howes and NPWO recommended that the forests be
managed on a sustainable yield basis and that illegal logging be terminated. Bennett and
Gombek (1986) also proposed that the Limbang mangroves be protected for the following
reasons: (a) the Limbang area is Sarawak's only major contribution to the Brunei Bay fishery;
(b) Limbang links two protected sections of the mangroves in Brunei; thus destruction of the
Limbang mangroves would isolate the Brunei reserves and result in faunal degradation; (c)
the population of Nasalis larvatus in Brunei Bay is the only significant population of this
species between Sandakan and the Rajang Delta; (d) Brunei Bay supports a population of the
Silvered Langur Presbytis cristata, an endangered species in Sarawak.
Land use: Fishing for fin fish and prawns, and forestry for "Bakau" (Rhizophora) poles and
possibly for cord-wood for export to Taiwan. Most of the area is under license for extensive
logging; clear-felling began in 1977 and the first rotation was planned for completion in
1987. Two other logging licenses have been issued for the production of charcoal and
firewood. There are several settlements in the area, with domestic livestock and plantations
of rubber, bananas and coconuts. The soils are, however, very saline and sulphidic,
precluding the possibility of large-scale agriculture. The principal activities in surrounding
areas are fishing, forestry (on a large scale), agriculture, hunting and river transport.
Disturbances and threats: The principal threat is over-exploitation of the forestry resources.
No measures have been taken to manage the forest on a sustainable yield basis, and as soon
as the timber resources in the Lawas mangroves have been depleted, pressure on the
Limbang mangroves will certainly increase. There is a considerable amount of illegal
logging; patches of up to 50 ha in extent have been cleared for coconut plantations and
aquaculture schemes along the Limbang River. Possible illegal immigration of families from

Ulu Limbang into Kampong Rangau Jaya could result in further clearance. There were plans
to clear the mangroves on the east bank of the Limbang River by the end of 1986, for the
establishment of prawn ponds, and over 100 ha had already been cleared by April 1986.
Other threats include the erosion of riverbanks by speed-boats and large barges, and a
considerable amount of hunting of Nasalis larvatus and Presbytis cristata.
Economic and social values: The mangrove swamps and mudflats are important for
sustaining yields of penaid prawns within Brunei Bay. In 1973, 825.6 tons of prawns with a
market value of M dollar3 million were caught in Brunei Bay. The mangroves also serve as
an erosion barrier and protect towns such as Limbang against storms during the northeast
monsoon (November-January). The area forms an important link between protected areas in
the adjacent parts of Brunei, and would be an integral part of the proposed International
Coastal Resource Conservation Area in Brunei Bay.
Fauna: Over 100 species of fishes have been caught in the surrounding waters. Small
concentrations of shorebirds have been recorded during the migration seasons, including
Pluvialis dominica, P. squatarola, Charadrius mongolus, C. leschenaultii, Numenius
phaeopus, N. madagascariensis, Tringa totanus, Xenus cinereus, Actitis hypoleucos,
Heteroscelus brevipes, Arenaria interpres, Limnodromus semipalmatus, Calidris tenuirostris
and C. ruficollis. Other 'waterfowl known to occur include Anhinga melanogaster, Egretta
sacra, E. eulophotes, E. garzetta, E. alba, Ardea sumatrana, Leptoptilos javanicus and six
species of terns (Laridae). Mammals include Nasalis larvatus, Presbytis cristata, Macaca
fascicularis, Orcaella brevirostris and otters, and reptiles include the Estuarine Crocodile
Crocodylus porosus and a monitor lizard Varanus sp.
Special floral values: The area contains a good example of extensive Nypa fruticans forest
with mature Heritiera littoralis.
Research and facilities: Surveys have included a forest inventory in 1972 (Marsden, 1972),
shorebird research in April and May 1986 (Howes & NPWO, 1986), a crocodile survey by
the National Parks and Wildlife Office, and a study of the Proboscis Monkey (Bennett,
1986).
References: Bennett (1986); Bennett & Gombek (1986); Cox & Gombek (1985);
Department of Agriculture (l982c); Howes (in prep); Howes & NPWO (l986a); Marsden
(1982); Salter & MacKenzie (1981).
Criteria for inclusion: lb, le, 2a, 2c, 3b.
Source: John R. Howes, E.L. Bennett and National Parks and Wildlife Office (Sarawak
Forest Department).
Wetland name: The Lower Reaches of the Baram River System
Country: Malaysia
Coordinates: 3°42'-4°36'N, 113°59-114°36'E;
Location: 100 km southwest of Bandar Seri Begawan on the Brunei-Sarawak border, Fourth
Division, northeastern Sarawak.
Area: c.300,000 ha.
Altitude: 0- 15m.
Biogeographical Province: 4.25.12.
Wetland type: 07, 11, 13, 14, 15 & 21.

Description of site: A major river with a large catchment area; the river is sluggish in its
lower reaches and forms a series of large oxbows and five small lakes. There are large areas
of peat swamp forest on the adjacent flood plain. The river course is congested with floating
vegetation, and there is a small area of estuarine mangrove forest and nipa swamp near the
river mouth. The Baram flood plain has extended as the sea-level has fallen, the peat swamps
overlying a clay subsoil. The most highly developed peat swamps in Sarawak occur in the
Baram river system, upstream from Kuala Bakong. Lubok Pasir peat swamp has been aged at
about 4,270 years. It has a steeply domed surface and a maximum recorded depth of 11.9m.
The peat swamp at the confluence of the Baram and Tinjar rivers also has a highly developed
domed surface. The water table is very close to the surface of the swamp, and run-off is
rapid. The domed peat swamp areas have radial surface drainage. Water levels fluctuate by
up to 4.5m at Marudi and 2.5m at Kuala Baram. Two key areas within the site, namely
Sungei Karap and Loagan Ungar, are described separately below (sites 27a and 27b).
Climatic conditions: Humid tropical climate with an annual rainfall of 3,000-4,000 mm. The
region is markedly drier than coastal areas, and has a marked dry season from June to
October, which appears to restrict extensive formation of freshwater swamps.
Principal vegetation: There are some small patches of mangrove forest and nipa swamp
along the lower Baram River. The oxbows and small lakes are thickly fringed with floating
plants, Hanguana sp, Scieria sp and ferns. The middle Baram River flows through an
extensive area of swamp forest, and is bordered by cane grass Saccharum robusturn. Some of
the tributaries, especially the Sungei Karap, are overgrown with floating vegetation. There
are two main types of swamp forest: forest with dense, pole-like stands of trees 15-2lm tall,
dominated by Litsea sp, Cratoxylon glaucum, Calophyllum obliquinervum and
Compretocarpus rotundatus, and an open savannah type of forest in which the trees are
scattered and stunted.
Land tenure: State owned.
Conservation measures taken: The entire area is included within State Forest Reserves.
Conservation measures proposed: It has been recommended that complete protection be
given to at least one representative example of a Baram oxbow lake. The Loagan Bunut area
(10,740 ha) has been proposed as a National Park, and the proposal is being given high
priority. The Sarawak State Conservation Strategy has recommended that ecological surveys
be undertaken to assess the resource potential and to determine the environmental
requirements of Loagan Bunut and the Baram oxbows. The State Conservation Strategy has
also recommended that the exploitation of the Tapah Wallago maculatus be monitored and
controlled. The potential of the site for designation as an International Biosphere Reserve
should be investigated. An environmental impact assessment of the proposed Batang Baram
Flood Mitigation project should be carried out, and ecological considerations fully taken into
account before the project is approved.
Land use: Intensive fishing in some areas, such as Loagan Payau and Loagan Teraja, and
agriculture (gardens and plantations) upstream from the brackish zone. The Bakong tributary
is heavily utilized for fishing and logging, and Sungei Bunut is heavily fished during the dry
season by local villagers. There is some shifting cultivation in surrounding areas.
Disturbances and threats: The Batang Baram Flood Mitigation project proposed by the
Department of Drainage and Irrigation would involve the clearance of riverine swamp forest,
and would significantly alter water flow in the middle and lower Baram. The project still
requires funding before it can proceed. The middle Baram is the only area in the system

where crocodile hunting (i.e. gathering of young) is acknowledged to continue. The lower
Baram is heavily used by boat traffic, which causes a considerable amount of disturbance to
crocodiles. Sungei Tinjar and Sungei Teru are reported to be much disturbed by shifting
cultivation and fishing. The Tapah Wallago maculatus is very vulnerable to wanton slaughter
when it enters small tributaries along the Baram for spawning. Loagan Bunut is at risk from
logging in its catchment area, and from proposed agricultural developments upstream. The
Baram oxbows are vulnerable to pollution from proposed development projects nearby.
Economic and social values: The oxbow lakes are important breeding grounds and nursery
areas for commercially valuable fish species. The domed surfaces of the peat swamps reduce
the extent of local flooding; the steep doming of the swamp surface near the confluence of
the Baram and Tinjar rivers probably reduces flooding to less than 400m except along
streams. The site is of considerable interest for scientific research as it incorporates a vast
expanse of peat swamp forest, including the most highly developed peat formations in
Sarawak, along with good examples of mangrove forest, oxbow lakes and temporarily
flooded forest.
Fauna: A total of 43 species of fishes have been recorded (DUN Special Select Committee
on Flora and Fauna, 1985). The Biawan Helostoma temmincki has invaded many of the lakes
of the lower Baram. This species forms a major part of the fish catch, but is not favoured by
fishermen. The area is particularly important for the Estuarine Crocodile Crocodylus
porosus, which is widely distributed in very low numbers throughout the middle and lower
Baram system. Twenty-four C. porosus were located during a survey of 335 km of river in
1985. Most of the crocodiles were concentrated in the middle reaches of the main river, and
were thought to breed at Loagan Tebaboi and Loagan Baru. There are also unconfirmed
reports of the endangered False Gharial Tomistoma schlegelii at Loagan Bunut on the Tinjar
River. A tree monitor Varanus heteropholis is known only from the middle Baram, and
presumably still occurs there. Other rare reptiles, which may occur in the area, include the
Burmese Brown Tortoise Geochelone emys and Painted Terrapin Callagur borneoensis.
Special floral values: The most highly developed peat swamp formations in Sarawak occur
upstream from Kuala Bakong. Nepenthes bicalcarata occurs in the peat swamp forest and is
considered to be a vulnerable species in need of special protection. The rare N. rafflesiana
occurs in peat swamp forest and mossy forest, and also merits special protection.
Research and facilities: Several forest inventories and a soil survey have been carried out
(Department of Agriculture, 1982c), and the Forest Department has established a research
plot at the site. A preliminary survey of the crocodile population was conducted in
July-September 1985 (Cox & Gombek, 1985).
References: Anderson (1964); Brunig (1962); Chai (1962); Cox & Gombek (1985);
Department of Agriculture (1982c); DID Sarawak (1979/80 & 1986); DUN Special Select
Committee on Flora and Fauna (1985 & 1986); Sarawak Marine Fisheries Department
(undated-a & undated-b); Watson (1985); Wood (1967 & 1971); WWF Malaysia & State
Planning Unit of Sarawak (1985); Yong (1967a & 1967b); Yusof & Cheong (1976).
Criteria for inclusion: lb. 2a, 2b, 2d.
Source: Sarawak Department of Drainage and Irrigation, and Sarawak Forest Department.
Wetland name: Sungei Karap
Country: Malaysia

Coordinates: 3°52'-4°13'N, 114°10'E;
Location: in the Baram River System at the confluence of the Sungei Karap and Sungei
Bakong, 15 km west of Marudi, Fourth Division, Sarawak.
Area: 60 km of river.
Altitude: Less than 50m.
Biogeographical Province: 4.25.12.
Wetland type: 11 & 13.
Description of site: A sluggish isolated tributary of the Bakong River in the Baram River
System, uniquely overgrown with floating mats of Eichhornia crassipes.
Climatic conditions: Humid tropical climate with an average annual rainfall of 3,000 mm.
The region is markedly drier than the nearby coastal zone, and has a pronounced dry season
from June to October.
Principal vegetation: The river is overgrown with Eichhornia crassipes, and fringed with
tall grasses and sedges. There are peat swamp forests and freshwater swamp forests in
surrounding areas.
Land tenure: State owned.
Conservation measures taken: The river is included within the Beluru Forest Reserve.
Conservation measures proposed: The area should be gazetted as a Wildlife Sanctuary, as
it is probably the best refuge for Crocodylus porosus in Sarawak (Cox & Gombek, 1985). A
helicopter survey would be required to assess the area adequately; the best time for such a
survey would be in October and November when a complementary nest search could be
included.
Land use: Fishing, crocodile hunting and logging. The river is not intensively used by the
local human population because it is clogged with floating vegetation. With the exception of
the riparian strips along the riverbanks, the area has no agricultural value (Yong, 1971;
Department of Agriculture, l982c).
Disturbances and threats: Crocodile hunting.
Economic and social values: The river supports a small local fishery.
Fauna: The river is said to support a healthy breeding population of the Estuarine Crocodile
Crocodylus porosus, and could be the best long-term refuge for the species in Sarawak.
Special floral values: The river is unique in Sarawak in being completely overgrown with
floating vegetation.
Research and facilities: Forest inventories were carried out in 1955, 1956 and 1965 (Yong,
1971), and a soil survey has been made (Department of Agriculture, l982c). A preliminary
crocodile survey was conducted in 1985.
References: Cox & Gombek (1985); Department of Agriculture (1982c); Yong (1971).
Criteria for inclusion: lb. 2a.
Source: See references.
Wetland name: Loagan Ungar
Country: Malaysia
Coordinates: 4°14'N, 114°l7'E;
Location: in the Baram River System, adjacent to the middle Baram 15 km downstream
from Marudi, Fourth Division, Sarawak.
Area: Less than 100 ha.

Altitude: Less than 50m.
Biogeographical Province: 4.25.12.
Wetland type: 13.
Description of site: A small, relatively isolated lagoon adjacent to the middle Baram, with a
dense fringe of aquatic vegetation.
Climatic conditions: Humid tropical climate with an average annual rainfall of 3,000 mm.
The region is markedly drier than the nearby coastal zone, and has a pronounced dry season
from June to October.
Principal vegetation: The lagoon is fringed by a dense growth of Hanguana sp, and is
surrounded by peat swamp forest.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed: Cox and Gombek (1985) have proposed that the site be
gazetted as a Wildlife Sanctuary, and that Crocodylus porosus be re-introduced from captive
stock. An environmental impact assessment of the proposed Batang Baram Flood mitigation
project should be carried out, and ecological considerations fully taken into account before
approval is given to the project.
Land use: Intensive fishing in the lake; fishing and logging in surrounding areas.
Possible changes in land use: The Batang Baram Flood Mitigation Project proposed by the
Department of Drainage and Irrigation (DID) includes a flood-path to the west of the site and
a short-cut to the southeast. The project has not yet been funded.
Disturbances and threats: The DID Batang Baram Flood Mitigation Project could have a
drastic effect on the hydrology and ecology of the site. The proposed flood-path I would
bypass the lagoon on the western side, and the proposed river short-cut A would bypass a
loop in the J3aram River immediately to the southeast of the site.
Economic and social values: The lagoon supports a small fishery.
Fauna: The lagoon once supported a population of the Estuarine Crocodile Crocodylus
porosus. Re-introduction of this species has been proposed, as suitable nesting habitat still
exists at the site.
Special floral values: None known.
Research and facilities: A crocodile survey was carried out in 1985.
References: Cox & Gombek (1985); DID Sarawak (1986).
Criteria for inclusion: 0.
Source: Sarawak Department of Drainage and Irrigation.
Wetland name: Loagan Bunut
Country: Malaysia
Coordinates: 3°42'-3°52'N, 114°1O'-114°18'E;
Location: 45 km SSW of Marudi, Fourth Division, northern Sarawak.
Area: 19,000 ha; area of proposed National Park 10,740 ha.
Altitude: Mostly below 75m; maximum elevation 128m.
Biogeographical Province: 4.25.12.
Wetland type: 11 & 14.
Description of site: A seasonal freshwater lake, Loagan Bunut, and surrounding areas of
seasonally flooded forest. Loagan Bunut is Sarawak's largest freshwater lake, covering some

800 ha when fully flooded during the rainy season. The lake dries up during the dry season
(in August and perhaps other months), leaving only a small permanent river course across the
lakebed. It floods to a depth of 2-3 meters at other times. The lake is fed by local run-off and
several tributaries of the Baram River System. Large areas of forest around the lake are
flooded during the rainy season.
Climatic conditions: Humid tropical climate with an annual rainfall of 3,000-4,000 mm. The
region is markedly drier than the coastal zone, and has a pronounced dry season from June to
October which appears to restrict the formation of extensive freshwater swamps.
Principal vegetation: No information is available on the aquatic vegetation. Seasonally
flooded forest and secondary vegetation in surrounding areas.
Land tenure: The local inhabitants (Berawan) claim ownership. The Government has
indicated that they will be appropriately compensated for the acquisition of their land and
lake when the area is gazetted as a National Park.
Conservation measures taken: The forests are protected in the Lower Baram Forest
Reserve and Marudi Forest Reserve.
Conservation measures proposed: The lake and surrounding forests totaling 10,740 ha
have been proposed as a National Park. The Sarawak State Conservation Strategy has
recommended that ecological surveys be carried out to assess the resource potential and to
determine the environmental requirements of Loagan Bunut. A proposed survey of the status
and distribution of Tomistoma schlegelii and Crocodylus porosus in Sarawak by WWF
Malaysia has been approved by the State Government and is expected to produce
recommendations for management. The lake's potential for designation, as an International
Biosphere Reserve should be investigated.
Land use: Fishing, shifting cultivation (including hill rice) and logging. Most of the area is
unsuitable for permanent agriculture.
Possible changes in land use: Once the National Park has been established, fishing activities
will be scaled down.
Disturbances and threats: Logging in the water catchment area will have an adverse effect
on water quality and is likely to cause problems with flooding. Intensive fishing causes a
considerable amount of disturbance, and shifting cultivation continues to destroy the natural
vegetation. A road is currently under construction to link Miri, the Divisional Headquarters,
with Long Te, a riverine trading community near to Loagan Bunut. Once the lake becomes
accessible by road, disturbance will increase as more hunters, fishermen and tourists are
attracted to the area.
Economic and social values: The lake supports a locally important fishery. Forestry would
be feasible on a sustainable yield basis if the rotation period were not less than 70 years
(Brunig 1962).
Fauna: At least ten species of fishes are found in the lake, including Helostoma temminckii,
Oxyleotris marmorata, Notopterus sp, Osteochilus sp, Mystus sp, Puntius bulu and
Cyclocheilichthys sp. Little information is available on the waterfowl, although it is known
that there are breeding colonies of Phalacrocorax carbo and Anhinga melanogaster. There
are unconfirmed reports of young False Gharials Tomistoma schlegelii in the lake, and
hatchlings of the Estuarine Crocodile Crocodylus porosus have been observed in Sungei
Teru.
Special floral values: No information.

Research and facilities: Forest inventories and a soil survey have been carried out, and Cox
and Gombek (1985) conducted a crocodile survey in 1985.
References: Brunig (1962); Cox & Gombek (1985); DID Sarawak (1979/80); Department of
Agriculture (l982c); WWF Malaysia and State Planning Unit of Sarawak (1985); Watson
(1985).
Criteria for inclusion: lb, 2a, 2b, 2c.
Source: Boniface Anat Litis.
Wetland name: The upper basin of the Baram, Tinjar and Rajang Rivers
Country: Malaysia
Coordinates: 1°52'-4°O1'N, 113°33'-115°38'E;
Location: the northern interior of Sarawak, Fourth and Seventh Divisions.
Area: Approximately 1,700,000 ha.
Altitude: Mainly 150-300m, with peaks up to 1,800m.
Biogeographical Province: 4.25.12.
Wetland type: 12, 15, 19 & 22.
Description of site: A vast area of upland terrain in the upper catchment areas of the Batang
Baram, Batang Tinjar and Batang Rajang rivers. The terrain is predominantly a valley-ridge
complex with some small dissected alluvial valley floors, very steeply sloping, and some flat
valley floors. Most of the area is about 300m above sea-level, but some peaks rise to about
1,800m. The area encompasses the Usun Apau plateau, a large volcanic mass at
1,100-1,400m with a topography varying from moderately dissected to gently undulating. Its
soils are generally deep, well drained clays, with local poorly drained, saturated, organic
(peat) soils of the Unor and possibly Bareo families in channels and basinal depressions. The
original vegetation was mixed dipterocarp, hill dipterocarp and montane forest, but there is
much shifting cultivation and logging in parts of the area. The site includes two main regions:
the upper Baram and Tinjar catchments (Fourth Division), and the upper Rajang catchment
(Seventh Division). The area has imperfect to good drainage, with rapid run-off from ridge
systems. There is a good subterranean water supply during the dry season. Water samples
from a bubbling spring near Long Aton in Ulu Tinjar had a pH of 8.1-8.2, and were strongly
saline. A pH of 5.1 was recorded in a stream on the Usun Apau plateau. Flash-flooding
occurs in some of the alluvial valleys, with resultant large fluctuations in river level, e.g.
11.40m in the Batang Baram at Lio Matu and 10.64m at Long Pilah; 6.60m in the Batang
Rajang/Baloi at Giam Pasang; 16.87m in the Batang Tinjar at Long Jegan and 13.00m at
Long Terawan.
Climatic conditions: Humid tropical climate. The average annual rainfall at Long Anap is
5,027 mm, and at Long Sobing on the Tinjar, 7,087 mm. The upper Dapoi, a tributary of the
Tinjar, has a mean monthly rainfall approaching 800 mm during the wet (landas) season.
This area is distinctly cooler and wetter than comparable areas elsewhere in Sarawak. The
Long Akah and Long Pilah area is the wettest region in Sarawak, with the rainfall more or
less evenly distributed throughout the year. The average daily maximum temperature (at
1400 hrs) is 37°C, and the average daily minimum (at 0600 hrs), 23°C.
Principal vegetation: Mixed dipterocarp forest, hill dipterocarp forest, montane forest,
shifting cultivation, plantations of rubber and pepper, and rice paddies.
Land tenure: No information.

Conservation measures taken: None.
Conservation measures proposed: A proposal has been made for the establishment of a
National Park (the Usun Apau National Park) and World Heritage Site within the system.
The southern and eastern boundaries of the proposed Pulong Tau National Park overlap the
site. It is essential that proper environmental impact assessments be carried out for the
planning and management of the Bakun, Pelagus, Baleh and Murum hydro-electric schemes.
An environmental impact assessment should also be carried out for the proposed intensive
logging operation in the Bakun impoundment area, to guard against possible adverse
downstream effects and to consider the loss of the biological material involved. This should
be assessed in the context of the need to protect the proposed machinery at Bakun. The
Bakun catchment should probably not be logged at all, and certainly not without a prior
environmental assessment. Further research is urgently needed in view of the rapid decline of
some of the important species of fish such as Semah Tor tambroides, Empurau T. doureusis,
Kulung Labeobarbus sp, Tengadak Puntius schwanenfeldii and Tapah Wallago sp, with the
rapid changes in water quality. Co-operation between State Governmental departments such
as the Department of Agriculture and non-governmental conservation bodies would facilitate
implementation of such research.
Land use: Fishing and hunting; an extensive trade in wild meat has been established
throughout the Rajang Basin. In 1984, the value of the trade in wild pig and deer meat
exceeded M dollar 4 million. The trade is organized in a number of private businesses based
in Belaga, Kapit and Sibu. Shifting cultivation and logging occur in adjacent areas. Although
the land has only marginal to poor agricultural potential because of shallow soils and steep
slopes, large areas have been cleared for rubber and pepper plantations, and terraced rice
paddies. Extensive areas of primary forest are uninhabited.
Possible changes in land use: The proposed Bakun Dam Hydro Project involves the
construction of a dam on the Balui River, 37 km upstream from Belaga. The reservoir created
by this dam will flood 71,000 ha (4.7%) of the catchment area of the Balui River above the
dam. The hydro-electric station will generate 2,400 megawatts for supply to Sabah, Sarawak
and Peninsular Malaysia. Three other major hydro-electric projects have been identified for
possible commissioning between 1995 and 2010: the Murum (900 megawatts), Pelagus (770
megawatts) and Baleh (950 megawatts), all in the upper Rajang River Basin. Logging is very
likely in the future. The proposed development of the Baran River Club may involve
clearance of forest on the Usun Apau plateau and replacement with grassland stocked with
exotic animals.
Disturbances and threats: The principal threats at present include excessive logging,
erosion from forest clearance on very steep terrain, over-fishing, siltation of the river system
and heavy hunting pressure. In 1984, about 10,200 Bearded Pig Sus barbatus, 1,400 Sambar
Deer Cervus unicolor and a few Muntjak Muntiacus muntjak were sent to Sibu, while
another 6,400 pigs and 200-300 deer were bought and consumed locally along the way. At
this rate, it is uncertain how long this trade in wild meat can be maintained. Mining may pose
a threat to the area in the future.
Economic and social values: The river basin supports a locally important fishery. The
forested water catchment area minimizes flooding in the middle Baram, Tinjar and Rajang
Rivers and maintains water quality. The region has considerable potential for scientific
research and conservation education. According to the Department of Agriculture (1980), the
area has no agricultural potential.

Fauna: Most if not all wildlife species typical of lowland, submontane and montane forests
in Sarawak probably occur in the basin, but little information is available. Hose's Langur
Presbytis hosei is known to occur.
Special floral values: The localized upland peat bogs almost certainly support a highly
specialized flora of considerable botanical interest, but these areas have yet to be
investigated.
Research and facilities: The Department of Agriculture has surveyed the soils of the region,
and carried out a fisheries and aquatic ecology survey in Ulu Rejang from 1979-1982. The
Inland Fisheries Branch of the Department is currently conducting a survey on fishery
resources in the Baleh River system, with a view to formulating proposals for the
conservation of riverine fish of economic, social, ecological and recreational value.
References: Caldecott (1986); Department of Agriculture (1980); DID Sarawak (1979/80);
Eilers & Loi (1982); National Parks and Wildlife Office (1984); Sarawak Electricity Supply
Corporation (1984); WWF Malaysia & State Planning Unit of Sarawak (1985).
Criteria for inclusion: la, 1b, le, 2a, 2b.
Source: Kumbang Juggang.
Wetland name: Third Division Swamp Forest
Country: Malaysia
Coordinates: 2°27'-3°10'N, 111°40'-113°02'E;
Location: a 150 km strip of coastline from Kuala Igan to Bintulu, extending for up to 45 km
inland, Third Division, Sarawak.
Area: 340,000 ha.
Altitude: Generally below 50m.
Biogeographical Province: 4.25.12.
Wetland type: 11 & 21.
Description of site: A vast tract of peat swamp forest, much of which is production forest,
now largely exploited, with patches of cultivation fringing the coastline and numerous rivers
draining the peat swamp. The coastal plain is backed by a ridge of high ground running
southwest from Bintulu. The Mukah-Balingian coastal peat is of recent origin, deposited
between raised beach lines. During a forest inventory in 1973, the forest in the coastal area of
Balingian Forest Reserve appeared to be degenerating (Marsden, 1973a). Local rainfall
provides the major source of water. The peat swamps drain radially into major rivers running
perpendicular to the coastline. The water table lies close to the surface of the swamp, and
may be above the surface during the wet season. The water level varies by about 2.65m at
Tatau. A salinity of 0.047 p.p.t. has been recorded upstream from Sungei Bawan, 2.20 p.p.t.
downstream from Rh. Gelugu, and 7.44 p.p.t. downstream from Balingian.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,500-3,000
mm in the Bintulu, Sebuah and Tatau area. The region is exposed to the northeast monsoon,
and about 50% of the rainfall occurs during the monsoon season from November to January.
The rainfall is, however, relatively high (200-300 mm per month) even during the dry period
from April to August.
Principal vegetation: Peat swamp forest of various types. Mangrove forest and cultivation
in adjacent areas.
Land tenure: State owned (Sarawak State Government).

Conservation measures taken: The entire area is included within the Igan, Kut-Mudan, Oya
Mukah, Sungei Kenyana, Sungei Penipah Retus and Tatau Protected Forests, and the Sungei
Sekai, Sungei Bawan and Setuan Forest Reserves.
Conservation measures proposed: The remaining virgin forest areas should be identified
and given complete protection; the remainder should be managed under sustainable forestry
practices.
Land use: Timber extraction and fishing; agriculture in adjacent areas. The site itself has an
agricultural potential varying from nil to poor.
Disturbances and threats: Over-exploitation of the peat swamp forest and conversion of
forest to other land uses.
Economic and social values: The domed surfaces of the peat swamps mitigate the extent of
local flooding, and the swamp forests provide a valuable timber resource which could be
managed on a sustainable yield basis.
Fauna: No information.
Special floral values: One of the largest areas of peat swamp forest in Sarawak.
Research and facilities: Forest inventories and soil surveys have been carried out, and the
Forest Department has established research plots at Sungei Buloh and Sungei Bawan.
References: Anderson (1964); DID Sarawak (1979/80); FAO (1974); Kavanagh (l985b);
Marsden (l973a & l973b); Wood (1966a); Yusof & Cheong (1977).
Criteria for inclusion: lb.
Source: Sarawak Forest Department.
Wetland name: Rajang Delta
Country: Malaysiya
Coordinates: l°58'-2°5l'N, 111°10'-111°5l'E;
Location: the delta area of the Batang Rajang downstream from Sibu and west of the Batang
Igan, Third and Sixth Divisions, Sarawak.
Area: 445,000 ha.
Altitude: Mostly near sea level, with hillocks rising to 90m.
Biogeographical Province: 4.25.12.
Wetland type: 01, 02, 06, 07, 11 & 21.
Description of site: An extensive delta system at the mouth of the Batang Rajang. The
Rajang is the largest river in Malaysia and is probably amongst the thirty largest rivers in the
world. It has a total catchment area of 5,105,300 ha and a mean discharge of 4,033 cubic
meters per second. The central delta area is a complex mangrove and nipa system, with
further accreting mangroves and extensive mudflats at the northern end of Pulau Bruit. The
northeastern section of the site is bounded by Batang Igan, the area consisting of peat swamp
forest with an inland riverine mangrove system on the Batang Lassa. A substantial part of the
Rajang mangroves are clear-felled in rotation for wood-chips. Maximum peat depths are
4.0m in Daro Protected Forest and 4.7m in Loba Kabang Protected Forest. The peat overlies
a clay subsoil. The most highly developed peat swamps run in an arc through Daro Protected
Forest, Lassa Protected Forest, the area south of Sungei Kut and Oya-Muka Protected Forest.
The domed peat swamps have radial surface drainage, the water table lying close to the
surface. The tidal range at Daro is 4.85m. The three most important parts of the delta, namely

the Matu-Daro and Sibu Swamp Forests, Pulau Bruit and the Rajang Mangrove Forest, are
described separately below (sites 31a, 31b and 31c).
Climatic conditions: Humid tropical climate with an annual rainfall of 3,000-3,500 mm. The
region is not directly exposed to the northeast monsoon. The peak monthly rainfall occurs in
December and January; the difference between the maximum and minimum monthly rainfall
increases towards the southwest.
Principal vegetation: A rich variety of mangrove forest types.
Land tenure: Partly state owned and partly privately owned.
Conservation measures taken: Much of the area has been designated as Protected Forest or
Forest Reserve.
Conservation measures proposed: A Wildlife Sanctuary encompassing the northern and
northwestern parts of Pulau Bruit is in the process of being gazetted.
Land use: Traditional fishing activities (as described by Pang, 1985), large-scale
clear-felling of mangroves for wood-chips, production of charcoal under licence, boat
transportation, shifting cultivation and permanent agriculture, mainly the cultivation of rice,
bananas and coconuts.
Possible changes in land use: The Department of Drainage and Irrigation has proposed a
reclamation scheme near Tanjung Sink on Pulau Bruit which would involve the conversion
of 1,840 ha of mangrove forest into rice paddies (Skim Pengaliran Tanjung Sink, Blocks A
and C). Disturbances and threats: Extensive logging in the mangroves and peat swamp is
resulting in over-exploitation of the forest resources. Hatchlings of the Estuarine Crocodile
Crocodylus porosus continue to be harvested for sale to commercial rearing pens in Sarikei
and Sibu. There are unconfirmed reports of an illegal trade in crocodiles to Singapore. The
considerable river traffic and intensive fishing activities cause disturbance to the crocodiles.
Economic and social values: The delta supports a rich fishery; the economic values of the
traditional fishing activities have been described by Pang (1985). Under proper management,
the mangrove and peat swamp forests could have considerable value for timber extraction on
a sustainable basis. Locally, the peat swamps act as sponges during periods of heavy rainfall
and thereby restrict flooding. In the southern part of the delta, some agriculture is feasible,
but most of the area has no agricultural potential (Department of Agriculture, l982b).
Fauna: The Rajang Delta is particularly important for herons and egrets, migratory
shorebirds and terns; over 500 herons and egrets of twelve species, 20,000 shorebirds of at
least 25 species and 14,000 terns of seven species utilize the area at certain times. Most of the
waterfowl are concentrated around the northern end of Pulau Bruit, but the sand bars off
Kuala Rajang are important for roosting terns and to a lesser extent shorebirds. The most
abundant shorebirds are Tringa totanus, Xenus cinereus and Charadrius leschenaultii.
Several uncommon species such as Egretta eulophotes, Limnodromus semipalmatus and
Numenius madagascariensis have been reported at Pulau Bruit.
At least 43 species of fishes have been recorded (Pang, 1985). Reptiles include the River
Monitor Varanus salvator and Estuarine Crocodile Crocodylus porosus. The latter breeds in
the delta, but despite the abundance of suitable habitat, is now rare, presumably because of
the harvesting of live hatchlings. Mammals include the endangered Proboscis Monkey
Nasalis larvatus as well as Presbytis cristata, Lutra sumatrana, Felis bengalensis and Sus
barbatus.
At least five species of prawns and the crabs Scylla serrata and Portunus pelagicus are
harvested in the area.

Special floral values: The delta contains the most extensive mangrove forests in Sarawak,
with a great diversity of forest types.
Research and facilities: Forest inventories were carried out in 1951-54 and 1967 (Yong,
1967c) and a soil survey has been conducted by the Department of Agriculture. The Forest
Department has established research plots in the Rajang Delta, in the Matu-Daro Protected
Forest and on Pulau Bruit. Coastal areas were surveyed in 1985 and 1986 (Edwards et al,
1986 & in prep; Howes & NPWO, 1986), and studies have been made on the mangrove
forest ecosystem (Chai, 1974 & 1975), Estuarine Crocodiles (Cox & Gombek, 1985) and
Proboscis Monkeys (Salter & MacKenzie, 1981).
References: Abu Bakar Jaafar (1986); Bennett (1986); Chai (1974 & 1975); Chai & Lai
(1980); Cox & Gombek (1985); Department of Agriculture (1982b); DID Sarawak
(1979/80); Edwards et al. (1986 & in prep); Howes & NPWO (1986b); Salter & MacKenzie
(1981); Sarawak Marine Fisheries Department (undated-c); Yong (l967c).
Criteria for inclusion: 123.
Source: John R. Howes, Albert Chuan Gambang and National Parks and Wildlife Office
(Sarawak Forest Department).
Wetland name: Matu-Daro and Sibu Swamp Forest
Country: Malaysiya
Coordinates: 2°14'-2°5l'N, 111°24'-111°52'E;
Location: east of Pulau Bruit and north of the Batang Leban, in the northeastern section of
the Rajang Delta, Third and Sixth Divisions, Sarawak.
Area: 267,000 ha.
Altitude: Sea level.
Biogeographical Province: 4.25.12.
Wetland type: 01, 02, 05, 06, 07, 11 & 21.
Description of site: A large block of peat swamp forest with coastal mangroves and nipa in
the south, and an inland mangrove area on the Batang Lassa. The northern coastline consists
of narrow sandy beaches backed by a mixture of Casuarina, secondary growth, mangrove
and agriculture. The coast has been eroded along much of its length. Salinities range from
brackish to saline, fresh water entering the system from local rainfall and the Batang Rajang.
The mean tidal range at Daro is 4.85m.
Climatic conditions: Humid tropical climate with an annual rainfall of 3,000-3,500 mm. The
region is not directly exposed to the northeast monsoon. The peak monthly rainfall occurs in
December and January.
Principal vegetation: Extensive mangrove forests including stands of Sonneratia caseolaris
along the Batang Lassa and at the mouth of Sungei Daro. Mangrove forest, nipa swamp, peat
swamp forest and agricultural land occur in surrounding areas.
Land tenure: Mainly state owned.
Conservation measures taken: Most of the area is included within the Matu-Daro, Batang
Lassa, Batang Jemoreng and Loba Kabang Protected Forests.
Conservation measures proposed: None
Land use: Commercial and subsistence fishing using traditional fishing methods (Pang,
1985), large-scale clear-felling of mangroves for wood-chips (since 1968), and some
production of charcoal under licence; also some agriculture (bananas, coconuts and shifting

cultivation) and river transport. Forestry, fishing and agriculture are the main activities in
neighbouring areas.
Disturbances and threats: Clear-felling of mangroves for the production of wood-chips and
other non-sustainable exploitation of the forest resources; also reclamation of mangrove
forest for agricultural land.
Economic and social values: The mangroves support an important commercial inshore and
offshore fishery (Pang, 1985), and provide timber for wood-chips and charcoal. The area is
highly unsuitable for agriculture apart from some very small strips, which are suitable to a
limited extent (Department of Agriculture, l982b).
Fauna: The area is of some importance for migratory shorebirds; 320 shorebirds, mostly
Xenus cinereus and Tringa nebularia, were recorded between Tungei Jol and Kuala Igan in
September-November 1985. The Proboscis Monkey Nasalis larvatus and Estuarine
Crocodile Crocodylus porosus may occur in the area.
Special floral values: None known.
Research and facilities: The Department of Agriculture (l982b) has carried out a soil
survey, and a coastal habitat and shorebird survey was conducted in September-November
1985 (Edwards et al., in prep). The traditional fishing activities have been investigated by
Pang (1985).
References: Department of Agriculture (1982b); DID Sarawak (1979/80); Edwards et al. (in
prep); Sarawak Marine Fisheries Department (undated-a & undated-b); Pang (1985); Salter
& MacKenzie (1981).
Criteria for inclusion: 0.
Source: National Parks and Wildlife Office (Sarawak Forest Department), Sarawak Marine
Fisheries Department and Asian Wetland Bureau.
Wetland name: Pulau Bruit
Country: Malaysiya
Coordinates: 2°2l'-2°47'N, 111°17'-1l1°25'E;
Location: in the Rajang Delta, 150 km northeast of Kuching, Daro District, Sixth Division,
Sarawak.
Area: c.53,000 ha.
Altitude: 0-1.5m.
Biogeographical Province: 4.25.12.
Wetland type: 02, 06, 07, 19 & 21.
Description of site: A low-lying island in the delta of the Rajang River, with extensive
intertidal mudflats and actively accreting mangroves at the northern end, and agricultural
areas in the south. There is a small estuary at Tanjung Sink. The interior of the island consists
of degraded peat swamp forest and rice fields with some areas of mature peat swamp forest.
The peat swamps are of recent origin and have a maximum depth of 6.7m. They are
dome-shaped and drain radially on the surface. Salinities in the coastal zone range from
18-34 p.p.t. The swamps in the interior of the island are flooded during the monsoon period
(November-January), and are fresh to brackish. The site includes the highly productive
coastal inshore waters up to a depth of 6m.

Climatic conditions: Humid tropical climate with an average annual rainfall of 3,000 mm.
The area is not directly exposed to the northeast monsoon. The peak monthly rainfall occurs
in December and January.
Principal vegetation: Predominantly accreting mangrove forest dominated by Avicennia
marina with an admixture of other species further inland. These include Bruguiera
gymnorhiza, B. parviflora, Ceriops tagal, Rhizophora mucronata, Sonneratia alba, Hibiscus
tiliaceus, Kandelia candel, Xylocarpus granatum, S. ovata, Excoecaria agallocha,
Acrostichum aureum and Acanthus ebracteatus. There is some peat swamp forest in the
interior of the island. Other areas are mainly rice fields.
Land tenure: The southern half of the island is state owned (Protected Forest) and the
remainder is mainly state land, although there may be some private ownership in the interior
of the island.
Conservation measures taken: Partly included in the Pulau Bruit Protected Forest.
Conservation measures proposed: It has been proposed that the intertidal area along the
west coast of the island from Tanjung Sink to Kampong Bruit be declared a Wildlife
Sanctuary (Edwards et al, 1986; Howes et al, 1986; Bennett, 1986). The National Parks and
Wildlife Office of the Sarawak Forest Department is implementing gazettement of this
sanctuary (the Tanjung Sink Wildlife Sanctuary). Howes et al. (1986) have recommended
that further research should include (a) studies on all aspects of the links between the
mudflat/mangrove ecosystem, offshore fishing yields and the utilization of the mudflats and
mangroves by migratory and resident waterfowl populations, and (b) agricultural feasibility
studies prior to further development of rice fields in the northern sector of the island.
Land use: Fishing and harvesting of mangrove products. The inshore waters are a major
fishing ground for prawns and fin fish. Some hunting also occurs, mainly of Cervus unicolor.
Much of the interior of the island is cultivated for rice and water melons.
Possible changes in land use: The Department of Drainage and Irrigation has proposed that
the northern part of Pulau Bruit, near Tanjung Sink, be drained and reclaimed for the
cultivation of rice and coconuts. This scheme would affect some 9,000 ha, and would include
1,840 ha of Skim Pengaliran Tanjung Sink, Blocks A & C. The effect of the scheme on the
mangroves at the north end of the island is uncertain. Restricting the flow of water would at
best impede the accretion of the mangroves and at worst might kill them off (Bennett, 1986).
Also, it is very unlikely that the cultivation would be successful as most of the area
comprises organic soils with severe limitations to agriculture (Department of Agriculture,
1982b).
Disturbances and threats: Reclamation of a part of the island for cultivation is likely to
affect the natural drainage and energy flow through the mangrove forest, and this could lead
to decreased accretion or coastal erosion, with consequent devaluation of the area for wildlife
and fisheries production.
Economic and social values: The mangrove forest and mudflats are important in
maintaining the offshore penaeid prawn fisheries. In 1983, 1,700 metric tonnes of prawns
were landed from the adjacent waters (Bejie, 1983). The wetlands also support a locally
important fishery, providing protein for the villages on the island. The island provides
excellent opportunities for scientific research on accreting mangrove systems, zoo-.benthic
biomass in intertidal areas and shorebird utilization. Most of the area is highly unsuitable for
agriculture.

Fauna: The island is extremely important for herons and egrets, migratory shorebirds and
terns. At least 500 herons and egrets of twelve species, 16,000 shorebirds of 25 species and
14,000 terns of seven species utilize the area at certain times. The island may be a regular
wintering area for the rare Chinese Egret Egretta eulophotes; 16 were observed in November
1985 and five in April 1986. The mudflats are particularly important for the Asian Dowitcher
Limnodromus semipalmatus and Far Eastern Curlew Numenius madagascariensis; over 5%
of the known world population of the former and over 4% of the known world population of
the latter have been recorded. Some 380 Garganey Anas querquedula were present in
November 1985, an unusual concentration of this species in Borneo. The island may be a
breeding area for the Lesser Adjutant Stork Leptoptilos javanicus.
Mammals known to occur include Macaca fascicularis, Sus barbatus, Lutra sumatrana,
Cervus unicolor, Felis bengalensis and Rattus exulans. The Silvered Langur Presbytis
cristata, a species endangered in Sarawak as a whole, is common. All the residents of
Kampung Tekajong interviewed by Bennett (1986) said that the Proboscis Monkey Nasalis
larvatus occurs, and a few individuals were observed by P. Ngau (NPWO) in 1972 and
Howes in 1986. Reptiles include the River Monitor Varanus salvator.
The waters around the island support a rich fish fauna, notably species of Clupeidae,
Rajiformes, Scaenidae, Trachysuridae, Trichiuridae, Carangidae, Chirocentridae and
Stomateidae. Prawn species of commercial importance include Penaeus indicus, P.
penicillatus, P. merguiensis, Metapenaeus brevicornis, M. lysianassa, M. affinis, M. joyneri,
Parapeneopsis gracillima and P. hardwickii.
Special floral values: The area contains an excellent example of accreting Avicennia marina
forest, with typical Bruguiera mangrove forest on its landward side.
Research and facilities: A forest inventory has been carried out and research plots have
been established by the Forest Department. Annual fish and prawn surveys are conducted off
the island as part of a general survey of Sarawak waters, and some studies have been made
on the wildlife, particularly the waterfowl.
References: Anderson (1964); Bejie (undated); Bennett (1986); Cheong (1975); Department
of Agriculture (1982b); DID Sarawak (1979/80); Edwards et al. (1986 & in prep); FAO
(1974); Gambang (1986); Howes & NPWO (1986b); Scott (1969).
Criteria for inclusion: 123.
Source: Albert Chuan Gambang, John R. Howes and National Parks and Wildlife Office
(Sarawak Forest Department).
Wetland name: Rajang Mangrove Forest
Country: Malaysiya
Coordinates: 1°58'-2°27'N, 111°09'-111°32'E;
Location: the western part of the Rajang Delta, 40 km west of Sibu, Sixth Division,
Sarawak.
Area: 125,000 ha; Rajang Mangrove Forest Reserve 87,544 ha.
Altitude: Sea level.
Biogeographical Province: 4.25.12.
Wetland type: 06, 07 & 11.
Description of site: A large area of mangrove forest in a complex deltaic system of channels
and islands at the mouth of the Batang Rajang. Some fourteen subtypes of mangrove forest

have been described for the area, including nipa swamp. Most parts of the forest are situated
on raised ground created by the mound-building mud lobster. Rotational clear-felling for
wood-chips has been practised since 1968 and has severely degraded a substantial area of the
mangrove forest. The coast south of Kuala Rajang consists mainly of accreting mangrove and
Casuarina on a sandy substrate. Between Kuala Rajang and Kuala Belawai, the predominant
vegetation is Casuarina, with accreting mangrove at Jerijeh Sands. North of Kuala Belawai,
there are areas of eroding mangrove forest. Casuarina, agricultural land and some accreting
mangrove on sandy or muddy substrate. The median tidal range at Rajang is 3.5m.
Climatic conditions: Humid tropical climate with an average annual rainfall of 3,000 mm.
The region is not directly exposed to the northeast monsoon. The peak monthly rainfall
occurs in December and January.
Principal vegetation:
Extensive mangrove forests; Chai (1975) has recognized fourteen
subtypes as follows:
1. Sonneratia alba
2. Avicennia alba and A. marina
3. Bruguiera parviflora with Xylocarpus granatum and Heritiera littoralis; Excoecaria
agallocha, Oncosperma tigillarium and Myrsine umbellulata further inland.
4. Rhizophora apiculata
5. Rhizophora apiculata and Xylocarpus granatum
6. Bruguiera gymnorhiza
7. Bruguiera sexangula
8. Excoecaria agallocha
9. Nypa fruticans
10.Rhizophora apiculata and Bruguiera spp
11.Bruguiera spp, Rhizophora apiculata and Xylocarpus granatum.
12.Xylocarpus granatum, Bruguiera spp, Rhizophora apiculata and Excoecaria
agallocha
13. Heritiera littoralis, Bruguiera sexangula and Excoecaria agallocha
14. Acrostichum aureum
Land tenure: Mainly state owned.
Conservation measures taken: Some 87,544 ha are included within the Rajang Mangrove
Forest Reserve.
Conservation measures proposed: None
Land use: Commercial and subsistence fishing, and commercial forestry (clear-felling of
mangroves for the production of wood-chips). Traditional fishing activities include the use of
gill nets, barrier nets, fishing stakes, beach seine nets, cast nets, crab traps and fish traps, and
the collecting of molluscs and jelly-fish (Pang, 1985). The Sarawak Woodchip Company was
first issued a license in 1968, since when it has been operating using a 25-year rotation and
annual coupe of about 600 ha (1,500 acres). However, regeneration is poor, with less than
10% successful regeneration in exploited areas. The Rajang is a major waterway for boat
traffic, with the towns of Sibu and Sarikei both situated on the riverbank.
Disturbances and threats: The principal threat is over-exploitation of the forestry resources.
Hatchlings of the Estuarine Crocodile Crocodylus porosus are caught for sale to commercial
rearing pens in Sarikei and Sibu. There are unconfirmed reports of an illegal live trade in
crocodiles to Singapore. River traffic and intensive fishing activities cause a considerable
amount of disturbance to the crocodiles.

Economic and social values: The mangroves maintain a fishery of great commercial
importance both within the delta area and offshore. Pang (1985) has discussed the economics
of the traditional fishing activities. It has been estimated that the value of the mangrove forest
to the prawn fishery is far greater than the income derived from the wood-chip industry
(Sarawak State Conservation Strategy). Some of the area is moderately suitable for
agriculture but most of it has no agricultural potential whatsoever (Department of
Agriculture, l982b).
Fauna: An important staging and wintering area for large numbers of migratory shorebirds
and terns. During a waterfowl survey in September-November 1985, 330 shorebirds and
2,300 terns were recorded between Kuala Selalong and Kuala Rajang, and a further 750
shorebirds and 900 terns between Kuala Rajang and Kuala Belawai. Twenty-one species of
shorebirds and six species of terns were present, the most abundant shorebirds being Tringa
totanus, Xenus cinereus, Charadrius leschenaultii and Numenius phaeopus, and the most
abundant terns, Sterna albifrons and S. hirundo. The shorebirds included six Numenius
madagascariensis (between Kuala Rajang and Kuala Belawai).
Mammals include the endangered Proboscis Monkey Nasalis larvatus, and reptiles include
the Estuarine Crocodile Crocodylus porosus. The latter breeds near Sungei Mu, but is now
rare, presumably because of the harvesting of hatchlings.
At least 43 species of fishes have been recorded, and four species of prawns are harvested on
a commercial scale. Thalassina anomala occurs in great abundance.
Special floral values: An extremely rich mangrove forest with many different forest
subtypes; one of the most diversified mangrove forests in Sarawak.
Research and facilities: Forest inventories were carried out in 1951-54 and 1967 (Yong,
1967c), and the Department of Agriculture (1982b) has conducted a soil survey in the area.
Other research has included a crocodile survey in 1985 (Cox & Gombek, 1985), several
studies on the mangrove vegetation (e.g. Chai, 1975), a study of the Proboscis Monkeys
(Salter & MacKenzie, 1981), a study of traditional fishing methods (Pang, 1985), and a
coastal habitat and shorebird survey (Edwards et al, 1986).
References: Cox & Gombek (1985); Chai (1974 & 1975); Chai & Lai (1980); Department of
Agriculture (1982b); Edwards et al. (in prep); Pang (1985); Salter & Mackenzie (1981);
WWF Malaysia & State Planning Unit of Sarawak (1985); Yong (l967c).
Criteria for inclusion: lb. le, 2a, 2c, 3 b.
Source: National Parks and Wildlife Office (Sarawak Forest Department), Sarawak Marine
Fisheries Department and Asian Wetland Bureau.
Wetland name: Maludam Swamp Forest
Country: Malaysiya
Coordinates: l°15'-l°42'N, l10°58-111°3lE;
Location: between the Batang Saribas, Batang Layar and Batang Lupar rivers, with Betong
at the northeast corner and Sri Aman at the southeast corner, Second Division, Sarawak.
Area: c.l25,000 ha.
Altitude: O-50m.
Biogeographical Province: 4.25.12.
Wetland type: 02, 05. 07, 11 & 21.

Description of site: A peninsula of flat peat swamp forest lying between the Saribas, Layar
and Lupar Rivers. The coastline is roughly oriented in a north/south direction; silt deposition
is occurring on the south bank of the Saribas estuary, but much of the rest of the coast is
eroding. Stable mangrove swamps occur around Sungei Maludam. Mangroves fringe the
coastal margins of the peninsula, and there are cultivated areas (e.g. coconut plantations)
around the main population centres and along riversides. The whole interior area is peat
swamp forest of several types. Maludam Forest Reserve incorporates 16,847 ha of forest to
the northeast of the Maludam River; Triso Protected Forest (26,539 ha) lies to the southwest,
and the proposed Saribas-Lupar Protected Forest to the southeast. Some 11,576 ha of
Maludam Forest Reserve have already been exploited for timber. By 1984, approximately
16,260 ha of the Triso Protected Forest had been logged and most of it had been subjected to
silvicultural treatment. Much of the proposed Saribas-Lupar Protected Forest has also been
heavily logged, and damage is worsened by fire following logging which has destroyed areas
up to one km wide on each of the Tisak River. The area is mainly peat at least 1.8m in depth
overlying clay subsoil, and is not suitable for agriculture. The Maludam Peninsula peat
swamps cover over 67,000 ha, succeeding the past rapid seaward progression of mangroves
on coastal silts and clays. The entire peat swamp forest is permanently inundated with deep,
tannin-colored water. The Maludam River is a siltfree blackwater river. Drainage of the peat
swamps is radial, at or close to the surface because of the heavily compacted peat. Some
ponds and rivulets may form during periods of heavy rainfall. The water level can rise up to
3.25m above mean sea level. Flooding may extend up to 1.6 km into the forest during high
spring tides.
Climatic conditions: Humid tropical climate with an annual rainfall of 3,500-4,000 mm. The
region is not directly exposed to the northeast monsoon because of the north- northeast
alignment of the coast. The monthly rainfall reaches a peak in December and January.
Principal vegetation: Disturbed mangrove forest with some Nypa fruticans fringing the
river mouths; mainly eroding mangrove and agricultural land along the southwest coast;
eroding and accreting mangrove forest or agricultural land in the central and northeast coastal
sections; dense Pandanus lining the rivers. Maludam Forest Reserve includes the following:
(a) 10,524 ha of mixed peat swamp forest, only 1,814 ha of which had not been exploited by
March 1986; (b) 225 ha of a local subtype of mixed swamp forest, all of which has been
exploited; (c) 3,016 ha of Alan Batu forest, 1,517 ha of which remain unexploited; (d) 3,082
ha of Alan Bunga forest, 1,940 ha of which remain unexploited. Adjacent areas cleared of
forest have become overgrown with grasses and scrub, or are used for coconut and rubber
plantations and other cultivation.
Land tenure: The Triso Protected Forest (west bank) and Maludam Forest Reserve (east
bank) are state owned.
Conservation measures taken: Some 26,539 ha of forest are included in the Triso Protected
Forest and 16,847 ha in the Maludam Forest Reserve.
Conservation measures proposed: Proposals have been made to establish another Protected
Forest (Saribas-Lupar Protected Forest), and to establish a Wildlife Sanctuary comprising all
of Maludam Forest Reserve and Triso Protected Forest, a total of 43,386 ha (Bennett, 1986).
Land use: Maludam Forest Reserve is covered by Management Unit 628.24 in the Regional
Management Plan for peat swamp forests in the First and Second Divisions of Sarawak. The
area was licensed to the Borneo Timber Company for systematic logging on a sustained yield
basis. In 1981, the area was relicensed to Mesjid Negeri (Sarawak) Charitable Board. A large

area of the peat swamp forest is exploited by local residents for sawn timber and other jungle
produce. Mangrove forest is also exploited locally. There is some fishing in the Batang Lupar
and Sungei Maludam. Agricultural activities in adjacent areas include the cultivation of
coconuts, rubber and rice. The Maludam water treatment plant is located three km from the
mouth of the Maludam River.
Disturbances and threats: The principal threat is continued non-sustainable logging,
particularly in Maludam Forest Reserve. Peat swamp forest on the west bank of the Maludam
River has been heavily logged on a commercial basis. In recent years, a considerable amount
of disturbance has been caused by continuous exploitation for firewood by local people. The
logging operations are a constant source of disturbance to the Proboscis Monkeys Nasalis
larvatus.
Economic and social values: Under proper management, the forests could be of major value
as a source of timber on a sustainable yield basis. The peat swamp forest is of some
importance in flood mitigation and as a source of jungle produce for local use. The wetland
also supports a significant freshwater fishery; the harvest of Terubok Clupea toli in the
Maludam River is especially important for local residents. The peat swamp areas have little
or no agricultural potential.
Fauna: The Terubok Clupea toli probably spawns up the Batang Lupar; it enters the Batang
Lupar and sometimes Kuala Saribas between late March and mid-September. This
commercially valuable fish has shown a major decline in recent years.
The area is thought to be of some importance for migratory shorebirds and terns. Counts of
1,260 shorebirds and 200 terns were obtained in September-November 1985. Shorebirds
were most numerous on the extensive mudflats north of Sungei Maludam, with Tringa
totanus and Xenus cinereus as the most abundant species. Three Nurnenius madagascariensis
and 36 egrets Egretta spp were also recorded during this survey.
The forests support a good resident population of Proboscis Monkeys Nasalis larvatus. Over
50 individuals have been recorded in small groups throughout the mangrove and swamp
forest, and some have been observed up to 20 km upstream from the mouth of Sungei
Maludam. This could be the largest single population of the species in Sarawak, with perhaps
as many as 200 individuals present. The site is also very important for the red, black and
white form of the Banded Langur Presbytis melalophos cruciger. This form is endemic to
northwest Borneo; it is highly endangered, and as far as is known, does not occur in any
totally protected area in its entire range. The area may also support a viable population of the
Silvered Langur Presbytis cristata.
There is a breeding population of the Estuarine Crocodile Crocodylus porosus on the Batang
Lupar, and the False Gharial Tomistoma schlegelii may occur in the area. The Batang Lupar,
Batang Ai and their tributaries are the only rivers in Sarawak known to hold the Beluku
Orlitia borneensis.
Special floral values: The site may still contain some virgin peat swamp forest. This would
be of considerable scientific interest, as the Sarawak peat swamp forests represent the peak of
the development of this type of forest in Borneo. The forests support a great variety and
abundance of pitcher plants Nepenthes spp.
Research and facilities: Forest inventories were carried out in the 1950s, 1965 and
April-May 1986. The Department of Agriculture has conducted a soil survey, and the Forest
Department has established a research plot. Shorebird surveys were made in

September-November 1985 (Edwards et al., in prep), and two studies have been made on the
Proboscis Monkeys (Salter & MacKenzie, 1981; Bennett, 1986).
References: Anderson (1964); Bennett (1986); Cox & Gombek (1985); DID Sarawak
(1979/80); Department of Agriculture (1985); Edwards et al. (in prep); FAO (1974); Liew
(1986); Salter & MacKenzie (1981); Watson (1985).
Criteria for inclusion: 1b, 2a, 3b.
Source: National Parks and Wildlife Office (Sarawak Forest Department) and E.L. Bennett.
Wetland name: Sadong Swamp Forest
Country: Malaysiya
Coordinates: 1°13'-1°23'N, l10°41'-110°50'E;
Location: along the eastern side of Batang Sadong, south of Simunjan, north and east of
Pasar Gedong, about 50 km southeast of Kuching, First Division, Sarawak.
Area: 17,200 ha.
Altitude: c.10m.
Biogeographical Province: 4.25.12.
Wetland type: 11 & 21.
Description of site: A large expanse of flat low-lying peat swamp forest, drained by the
Batang Sadong on the western side and the Sungei Simunjan and its tributaries on the eastern
side. Most, if not all, of the area has been logged-over. The water supply comes from local
rainfall and the Sadong and Simunjan Rivers and their tributaries. The domed surfaces of the
peat swamps generally drain radially at the surface. The water table lies close to the surface
of the swamp, and may be above the surface in the wet season. The salinity in the Sadong
ranges from 0.8 p.p.t. at Gedong to 4.6 p.p.t. at Lubok Menaga. The river level fluctuates by
5.3m at Kuala Sadong and Pendam. There is a monthly tidal bore or 'Bena".
Climatic conditions: Humid tropical climate with an annual rainfall of 3,500-4,000 mm. The
region is directly exposed to the northeast monsoon. 50-60% of the rainfall occurs in
November-February, and June and July are the driest months.
Principal vegetation: Peat swamp forest and possibly still some remnants of mixed
dipterocarp forest; rubber plantations and rice paddies in surrounding areas.
Land tenure: State owned (Sarawak State Government).
Conservation measures taken: The whole site lies within the Sadong Forest Reserve.
Conservation measures proposed: None
Land use: Timber extraction; cultivation of rubber and rice, fishing and timber extraction in
surrounding areas.
Disturbances and threats: Over-exploitation of the forest resources.
Economic and social values: The swamp forest is a valuable source of timber. The domed
surfaces of the peat swamps reduce the extent of local flooding. Except for a narrow fringe
along Batang Sadong, the area has no agricultural potential.
Fauna: The swamp forest lies within the range of a population of Orang-utans Pongo
pygmaeus. The endangered Flat-headed Cat Felis planiceps and the Earless Monitor Lizard
Lanthanotus borneensis may also occur in the area.
Special floral values: A large tract of lowland peat swamp forest.
Research and facilities: A soil survey has been carried out by the Department of
Agriculture.

References: Anderson (1964); Department of Agriculture (1982a); DID Sarawak (1979/80);
Kavanagh (undated); National Parks and Wildlife Office & WWF Malaysia (1983); Watson
(1985).
Criteria for inclusion: 0.
Source: See references.
Wetland name: Sungai Ensengai Baki
Country: Malaysiya
Coordinates: 1°14'N, l10°32'E to 1°21'N, 110°36'E;
Location: about 40 km southeast of Kuching, First Division, Sarawak.
Area: 30 km of river and c. 1,400 ha of swamp forest.
Altitude: c.10m.
Biogeographical Province: 4.25.12.
Wetland type: 11, 13 & 21.
Description of site: A freshwater tributary of the Batang Sadong, flowing through flat
forested land to the southwest of the middle and lower Sadong. The upper 15 km of Ensengai
Baki in particular consist of luxuriant freshwater swamp with extensive mats of floating
vegetation, and much of the middle stretch of the river channel is choked with floating
vegetation. Swamp forest extends for several kilometers adjacent to the river in its upper
reaches.
Climatic conditions: Humid tropical climate with an annual rainfall of 3,500-4,000 mm. The
region is directly exposed to the northeast monsoon, and the wet and dry seasons are
relatively well pronounced. Some 50-60% of the annual rainfall occurs during the northeast
monsoon, in November-February. The dry season extends from April to September, with
June and July as the driest months.
Principal vegetation: Floating mats of vegetation comprised of Hanguana malayana in
association with pandans, Leersia grass, sedges and ferns. In places, the mats extend more
than 50m out from the river bank. Submerged Hydrilla sp is common in the upper reaches.
Swamp forest fringes the river.
Land tenure: State owned (Sarawak State Government).
Conservation measures taken: The whole site lies within the Ensengai Forest Reserve.
Conservation measures proposed: The area has been proposed as a Wildlife Sanctuary for
the False Gharial Tomistoma schlegelii (Cox and Gombek, 1985). Intensive fishing with set
nets and firearms would need to be curtailed if the Wildlife Sanctuary is established.
Land use: Fishing and logging.
Disturbances and threats: The Sarawak Department of Drainage and Irrigation has spent
more than M dollar 200,000 over a five-year period to clear the entire length of the Ensengai,
and this cutting of aquatic vegetation is now nearing completion. The effects of this
programme need to be assessed from the air. Intensive fishing with set nets and firearms
causes a considerable amount of disturbance to wildlife.
Economic and social values: The river supports a locally important fishery. According to
the Department of Agriculture (1982a) and Wood (1966b), the area has no agricultural
potential.
Fauna: The Proboscis Monkey Nasalis larvatus is said to occur in the area, and there is a
roost of flying foxes Pleropus sp. The river is particularly important for its small breeding

population of the rare False Gharial Tomistoma schlegelii. This is the only location in
Sarawak where a breeding population of T. schlegelii has been confirmed. The Estuarine
Crocodile Crocodylus porosus has been reported from the Igom headwaters in the past.
Special floral values: The site includes a particularly good example of lowland freshwater
swamp habitat, a localized habitat in Sarawak.
Research and facilities: Forest inventories were carried out in 1955 and 1966 (Wood,
1966b), the Department of Agriculture has conducted a soil survey, and Cox and Gombek
(1985) investigated the crocodilians in 1985.
References: Cox & Gombek (1985); Department of Agriculture (1982a); DID Sarawak
(1979/80); Wood (l966b).
Criteria for inclusion: 1b, 2a.
Source: Sarawak Forest Department and references.
Wetland name: Sarawak Mangrove Forest Reserve
Country: Malaysiya
Coordinates: 1°36'-l°41'N, 11O°11'-11O°25'E;
Location: 15 km NNW of Kuching, First Division, Sarawak.
Area: 11,651 ha.
Altitude: Mostly near sea-level; hill on Pulau Salak to 140m.
Biogeographical Province: 4.25.12.
Wetland type: 02, 03, 05, 06, 07 & 11.
Description of site: A deltaic mangrove system, with an extensive network of marine
waterways and tidal creeks interconnecting the major rivers of Sungei Sibu Laut, Batang
Salak and Sungei Santubong. Most of the reserve lies west of Sungei Santubong, with a small
area to the east. The mangrove forest is of good quality and little disturbed. The main river
catchment areas lie to the south in Bau and Kuching districts, up to the Bungo highlands.
Salinities at Salak range from 25-30 p.p.t. The mean tidal range in Sungei Santubong is 5.5m.
Climatic conditions: Humid tropical climate with an annual rainfall of 3,600-4,000 mm. The
region is not directly exposed to the northeast monsoon. The rainfall is lowest during June
and July, and reaches a peak in December and January.
Principal vegetation: Primary mangrove forest dominated by species of Rhizophora,
Sonneratia (notably S. alba) and Avicennia. This is interspersed with small areas of Nypa
fruticans and occasional patches of kerangas forest. The mangrove canopy is at a height of
about 8m, with emergents, especially in areas of Avicennia. There is some cultivation on
Pulau Salak and also a small area of forest on the hill in the centre of the island. Terraces
with kerangas cover are common in the interior of the islands in the reserve, and also in the
bordering uplands to the south.
Land tenure: State owned (Sarawak State Government).
Conservation measures taken: The mangrove forest area was gazetted as a Forest Reserve
in 1924; the original area of 17,153 ha has been reduced by various excisions to the present
area of 11,651 ha.
Conservation measures proposed: Bennett (1985) and the Sarawak Ad-hoc Subcommittee
on Fisheries, Reptiles and Amphibians have made the following recommendations:
I. All possible steps should be taken to prevent illegal hunting of primates inside and outside
the reserve.

2.The Kuching public should be educated about the wildlife laws and relevant penalties.
3.The whole reserve area should be fully protected by gazetting it as a National Biosphere
Reserve, including an additional buffer zone round the reserve extending as far as the coast in
the north.
Land use: Rhizophora mangroves are cut by local people throughout the reserve for
firewood and poles for the production of charcoal. At least four full-time charcoal camps are
located within the reserve. The wood-gathering is highly selective, and is probably
sustainable in the long term at present rates of exploitation. There is also a considerable
amount of fishing in the area. There is a research project on cage culture and a demonstration
project involving the culture of cockles (Anadara sp) on the mudflats near Pulau Salak. The
nearby Damai Beach Resort is a centre for tourism.
Possible changes in land use: An area of 1,449 ha (11% of the original total area of the Forest
Reserve) is in the process of being clear-felled by Limbang Aquaculture Industries, a
subsidiary of Limbang Trading, to make way for the development of prawn ponds. By
reducing the area of mangrove forest, this will result in an increase in traditional use in the
remaining areas to a point at which over-exploitation might occur. Unless strict controls are
imposed on the cutting of mangroves and fishing in the remaining areas, this will eventually
lead to a slow depletion of the mangrove and fishery resources. Furthermore, there is no
guarantee that the project will succeed, as the area of the aquaculture scheme has a suiphidic
layer which after oxidation could reduce the pH to 3.5 or less. One site of 2,000 ha has
recently been identified as suitable for conversion to agricultural land, and another site of
5,000 ha has been identified as marginally suitable for agriculture. However, the Agriculture
Capability Map (No. 1) shows that the whole area consists of "land with such severe
limitations that agriculture is not feasible".
Disturbances and threats: Environmental degradation is occurring as a result of physical
developments upstream at Samarang Batu and in the surrounding areas. Some 1,449 ha of
mangrove forest in the Forest Reserve are being clear-felled for an aquaculture project, with
consequent loss of 11% of the Forest Reserve and adverse effects on natural fisheries and
wildlife. There is a considerable amount of illegal "sport" hunting of primates, including
Nasalis larvatus (a protected species), by visitors from Kuching in speedboats, and this now
seriously threatens the survival of primates in the area. Cultivation and quarrying activities
on Pulau Salak also cause some disturbance.
Economic and social values: Several villages inside the Forest Reserve depend on the
ecosystem for fishing, charcoal and firewood. The mangrove swamps provide breeding and
nursery grounds for many commercially important species of fishes and prawns, and are thus
of great importance in maintaining the region's marine fisheries. The reserve has considerable
potential for tourism, being an area of outstanding natural beauty in close proximity to
Kuching and Damai Beach Resort.
Fauna:
Forty-three families of fishes have been recorded in the Sungei Salak; some of
the species commonly caught include Clupeoides verulosus, Pellona spp, Opisthopterus
tardoore, Setipinna taty, Stolephorus commersonii, Coila spp, Setipinna melanochur,
Anchoviella commersonii, Gerres abreviatus, Gobius giurus, Hernirhampus xanthopterus,
Leognathus repsoni, Mugil ceramensis, Liza dussumierii, Upeneus sulphureus, Pomadasys
hasta, Polynemus indicus, Polynemus intermedius, Otolithoides ruber, Sciaena dussumierii,

Johnius dussumierii, Pseudosciaena birtwistlei, Scatophagus argus, Microphis boaja and
Tachysurus venosus.
Little information is available on the water birds of the area, but Butorides striatus, Numenius
phaeopus, Tringa totanus, Actitis hypoleucos and a variety of kingfishers (Alcedinidae) are
known to occur. The Forest Reserve supports the greatest abundance of primates in the
Kampong Salak area. The Proboscis Monkey Nasalis larvatus, Silvered Langur Presbytis
cristata and Long-tailed Macaque Macaca fascicularis have been recorded, along with
Plantain Squirrel Callosciurus notatus and Bearded Pig Sus barbatus.
Two Estuarine Crocodiles Crocodylus porosus were observed in July 1985 during a survey
of 48 km of river (Cox & Gombek 1985). One was about one year old, indicating the
presence of a small breeding population. Villagers occasionally report crocodiles from
Sungei Trombol, Selang Sibu, Temanggong and Selalang. Although the crocodile population
appears to be seriously depleted, the ecosystem remains intact and recovery should be
possible. Monitor lizards Varanus spp have also been recorded.
Species of prawns caught in Sungei Salak include Penaeus indicus, P. penicillatus, P.
merguiensis, Metapenaeus lysianassa, M. affinis, M. ensis, M. brevicornis, Parapenaeopsis
hungerfordi, P. gracillima and species of Macrobrachium and Acetes.
Special floral values: The Forest Reserve contains an extensive tract of deltaic mangrove
forest still in very good condition.
Research and facilities: Forest inventories were carried out between 1934 and 1953, and
again in 1973. Bennett conducted a primate survey in April 1985, and Cox and Gombek
searched the area for crocodiles in July 1985. An inventory of fishery resources is being
carried out within the mangrove area by the Sarawak Marine Fisheries Department, and there
are cage culture and cockle culture projects in operation in the Pulau Salak area.
References: Anon (1979); Bennett (1985 & 1986); Brunig (1974); Cox & Gombek (1985);
Department of Agriculture (1982a); DID Sarawak (1979/80); Mohammad Mohidin
(undated); Pang (1985).
Criteria for inclusion: 1b, 2a, 2c.
Source: Albert Chuan Gambang, National Parks and Wildlife Office (Sarawak Forest
Department) and E.L. Bennett.
Wetland name: Sampadi Mangrove Forest
Country: Malaysiya
Coordinates: 1°37'-1°44'N, 109°52'-110°02'E;
Location: east of Lundu and about 50 km WNW of Kuching, First Division, southwestern
Sarawak.
Area: 8,000 ha.
Altitude: 0-60m.
Biogeographical Province: 4.25.12.
Wetland type: 02, 05, 06, 07 & 11.
Description of site: A large area of mangrove forest associated with the Sungei Sekambal,
Batang Kayan, Sungei Chantong, Sungei Sampadi and Sungei Sampadi Sega. The drier
ground inland of the site has mostly been cultivated, as has land around the coastal villages
of Chupin, Bandang and Sirek. The mangrove forest is deltaic and intersected by many
creeks. The median tidal range at Kuala Lundu is 2.7m.

Climatic conditions: Humid tropical climate with an annual rainfall of 3,500-4,000 mm. The
region is directly exposed to the northeast monsoon; 50-60% of the rainfall occurs during the
monsoon, from November to February. The dry season is from April to September, with June
and July as the driest months.
Principal vegetation: Mangrove forest; plantations of pepper, rubber and coconuts, rice
paddies and mixed dipterocarp forest in adjacent areas.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing; cultivation in adjacent areas.
Possible changes in land use: The Sarawak Department of Drainage and Irrigation has
proposed a project involving the conversion of 601 ha of mangrove forest into rice paddies
(the Skim Pengawalan Pengaliran Sebandi Project).
Disturbances and threats: Over-exploitation, clear-felling and reclamation of the mangrove
forest.
Economic and social values: The mangroves sustain fishery stocks, provide a source of
timber, and protect the coast against erosion. Most of the soil types in the area are not very
suitable for agriculture (Department of Agriculture 1982a).
Fauna: No information.
Special floral values: No information.
Research and facilities: A soil survey has been carried out by the Department of
Agriculture.
References: Department of Agriculture (1982a); DID Sarawak (1979/80); Sarawak Marine
Fisheries Department (undated-a & undated-b).
Criteria for inclusion: 0.
Source: See references.
Wetland name: Samunsam Wildlife Sanctuary and proposed extensions
Country: Malaysiya
Coordinates: l°47'-2°00'N, l09°33'-l09°4l'E;
Location: 85 km WNW of Kuching, bordered on the north and west by Indonesian
Kalimantan, and to the east by the South China Sea, First Division, Sarawak.
Area: 20,902 ha; present Wildlife Sanctuary 6,092 ha, proposed extensions 210 ha and
14,600 ha.
Altitude: Sea level to 1,292m (Gunong Pueh).
Biogeographical Province: 4.25.12.
Wetland type: 01, 02, 03, 04, 05, 06, 07, 11, 12 & 21.
Description of site: The entire water catchment area of the Samunsam River from the
mangrove and nipa swamps of the lower reaches, through kerangas and mixed dipterocarp
forest in the low-lying flat inland areas to the peaks of Gunong Malaka in the north, Gunong
Puting in the east and Gunong Pueh in the south. The proposed Extension I (210 ha) includes
a number of offshore rocks and islands with breeding sea-birds. The mangrove areas are
tidal, as are the lower reaches of the river for at least 13 km upstream from the rivermouth.
Brackish water extends for about eight km upstream at spring tides. The mean tidal range is
3.0m.

Climatic conditions: Humid tropical climate with an annual rainfall of 3,500-4,000 mm. The
coastal zone is exposed to the northeast monsoon, and about 50-60% of the rainfall occurs
during the monsoon, from November to February. The dry period extends from April to
September, with June and July as the driest months. In the interior, the rainfall is more evenly
distributed throughout the year. The average humidity at midday is 80%. Temperatures range
from a minimum of about 21°C to a maximum of 34°C.
Principal vegetation: Mangrove forest occurs along 6.5 km of Sungei Samunsam upstream
from the rivermouth. Six types of mangrove forest have been recognized:
1. Rhizophora mucronata forest on sheltered, soft mud, with some R. apiculata, Ceriops
tagal, Bruguiera parviflora and Aegiceras corniculatum.
2. Rhizophora apiculata forest on higher ground, associated with Bruguiera parviflora
and B. gymnorhiza.
3. Bruguiera parviflora forest along river margins, associated with Ceriops tagal,
Rhizophora apiculata and Xylocarpus granatum.
4. Sonneratia alba forest.
5. Nypa fruticans forest.
6. Oncosperma tigillaria forest, a transitional forest between true mangrove forest and
freshwater swamp forest or Kerangas, dominated by the palm 0. tigillaria. The
associated species are mainly characteristic of freshwater swamp forest and include
Bruguiera sexangula, Planohonella obovata and species of Eugenia, Adinandra,
Dillenia, Vatica, Diosuvios, Artocarpus, Mesua, Pongamia and Amnora.
Further inland, empran forest occurs in low-lying areas subject to seasonal flooding. This
forest is characterized by its dense undergrowth; the common large trees are species of
Shorea, Hopea, Knema, Sterculia, Aglaia, Kibessia, Eugenia and Garcinia. Mixed
dipterocarp lowland rainforest and kerangas forest occur in the drier areas.
Land tenure:
State owned (Sarawak State Government); some areas are under Native
Customary Rights.
Conservation measures taken: The lower half of the Samunsam River is protected within
the Samunsam Wildlife Sanctuary (6,092 ha), gazetted in 1979. Gunong Pueh Forest Reserve
covers the southern part of site. The Wildlife Sanctuary was established primarily to protect
its large population of the Proboscis Monkey Nasalis larvatus.
Conservation measures proposed: Two additional areas, totaling 14,810 ha, have been
proposed as extensions to the Samunsam Wildlife Sanctuary. Extension I (210 ha) includes a
number of offshore rocks and islands; Extension II (14,600 ha) includes the Gunong Pueh
Forest Reserve. Extension of the existing sanctuary would bring the whole river system under
the control of the sanctuary and should bring about an improvement in water quality in the
Sungei Samunsam, as the area gradually recovers from logging operations upstream. The
proposed extensions would protect the rich forest to the north of the Samunsam River,
control the main access to the sanctuary and increase the number of Sarawak's protected
animal species occurring in the sanctuary from 12 to 19.
Land use: Gunong Pueh Forest Reserve is currently being logged. The exploitation of nipa
palms is permitted in a small prescribed zone within the existing Wildlife Sanctuary.
Surrounding mangrove forests are under license for extraction of poles and firewood, and
nipa is also cut. Agriculture and fishing are the main activities in adjacent areas.
Disturbances and threats: A major threat is clearance of kerangas forest for agricultural
land. The use of mangrove wood for poles, charcoal and building materials is a further

disturbance. The water quality of the Sungei Samunsam has been adversely affected by
logging operations further upstream. Logging continues in Gunong Pueh Forest Reserve
outside the present boundaries of the Wildlife Sanctuary. Two related projects pose a direct
threat to the Samunsam Wildlife Sanctuary: a transmission line from the proposed Bakun
Hydro to Peninsular Malaysia, and a road providing access to the transmission line and
associated settlements. Routing of the transmission line and road as currently proposed
would split the Proboscis Monkey population into two units, thereby threatening its
long-term survival, and would provide access for illegal hunters. Many other wildlife species
would be similarly
threatened. The problems would be minimized if the transmission line and road were
positioned within 500m of, and parallel to, the coast.
Economic and social values: The mangrove swamps support an important fishing industry,
and provide a source of timber and charcoal.
Fauna: MacKenzie (1981) has listed twenty-four species of freshwater fishes for the area. At
least 240 species of birds have been recorded in the Wildlife Sanctuary, including
approximately 50 species of water birds. The latter include Anhinga melanogaster,
Ixobrychus eurhythmus, Egretta eulophotes, Ardea sumatrana, Ciconia stormi, Charadrius
peronii (breeding), many other shorebirds and several species of terns. In 1986, a breeding
colony of terns on the rocks off Kuala Samunsam included at least 37 pairs of Sterna
sumatrana and four pairs of S. anaethetus. About 90 adult S. sumatrana and 12 adult S.
anaethetus were associated with the colony.
Seventy species of mammals have been recorded in the Wildlife Sanctuary, including four
rare primates: the Proboscis Monkey Nasalis larvatus, the langurs Presbytis cristata and P.
melalophos chrysomelas (both endangered in Sarawak), and the Bornean Gibbon Hylobates
muelleri (vulnerable in Sarawak and protected under the Wild Life Protection Ordinance).
The population of N. larvatus was estimated at about 160 individuals in 1986, making this
the largest known population of the species in Sarawak. Other mammals include the dolphins
Sotalia plumbea, S. borneensis; the otters Lutra sumatrana, Amblonyx cinerea; and the
Dugong Dugong dugon.
Thirty-five species of reptiles and 20 species of amphibians have been recorded. The
Sanctuary supports breeding populations of Orbitia borneensis (Testudinae) and the marine
turtles Chelonia mydas and Caretta caretta. The Estuarine Crocodile Crocodylus porosus
and the Painted Terrapin Callagur borneensis have been reported in the Samunsam River.
Complete lists of the fishes, amphibians, reptiles, birds and mammals known to occur in the
Wildlife Sanctuary are given by MacKenzie (1981) and Basiuk (1985).
Special floral values: The area contains an unusually wide variety of mangrove forest types.
Several rare and vulnerable plant species have been recorded, including Licuala bintuluensis,
Rhododendron variolosum, Areca borneensis and Salacca sarawakensis.
Research and facilities: The fauna and flora of the Wildlife Sanctuary have been well
documented. Research was carried out on the Proboscis Monkeys in 1979-1981 (Salter et al.,
1985) and 1984-1986 (Bennett, 1986), and a crocodile survey was conducted in July 1985.
References: Basiuk (1985); Bennett (1986 & undated); Cox & Gombek (1985); Department
of Agriculture (l982a); DID Sarawak (1979/80); DUN Special Select Committee on Flora
and Fauna (1986); MacKenzie (1981); National Parks and Wildlife Office (1985); Salter &
MacKenzie (1981); Salter et al. (1985).
Criteria for inclusion: lb, 2a, 2b, 2c, 3b.

Source: National Parks and Wildlife Office (Sarawak Forest Department) and E.L. Bennett.
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SINGAPORE
INTRODUCTION
by Christopher J. Hails
Area: 620.5 sq.km.
Population: 2,586,200.
Singapore is an independent island republic at the southern tip of the Malay Peninsula. It is
situated between latitudes 109'N and 1°29'N, and longitudes l03°38'E and 104°06'E, and is
135 km north of the equator. It consists of one main island (41.8 km long and 23 km wide)
and approximately thirty smaller ones to the south. The annual population growth rate is
1.1%. After Hong Kong, it is the second most densely populated country in the world, with a
population dee'sity of 4,122 inhabitants per sq.km. The population, 84% of which lives in
public housing, is well educated and has a high standard of living. The selection of sites for
this Directory has taken into account the small size and high population density of Singapore.
These factors dictate that conservation priorities and amenity requirements are somewhat
different from those in larger, less densely populated countries.
The equatorial climate means Singapore temperatures are high (daily average 26.6°C) with
average daily maxima and minima of 30.7°C and 23°C respectively. Mean humidity is
around 85%, fluctuating between 65-95% daily. The average annual rainfall is 2,373 mm
with the months of November to January being slightly wetter during the northeast monsoon.
Thunderstorms are frequent.
The centre of the island has a series of low hills of granite and other igneous rocks. The
highest is Bukit Timah (162.5m), and only three others exceed 100m in height. In the west
and southwest of the island, there is a series of low ridges running northwest to southeast
formed from sedimentary rock.
The city itself is situated in the centre of the southern coast. Major industrial estates occupy
the southwestern corner at Jurong and Tuas; to the southeast is the Changi Airport
development. In the centre of the island, dams have been constructed between the low hills to
form four water storage reservoirs. The surrounding hills are covered in secondary forest
which receives the double protection of being a catchment area and Nature Reserve (1,800
ha). The hill at Bukit Timah forms part of the Nature Reserve and contains 71 ha of good
forest, some of which has never been logged.
The north and northeastern areas are still mostly used for farming, but all over the island new
towns have been constructed or are under construction. These form a series of satellites
around the city.
Summary of Wetland Situation

The island is drained by a series of small streams, most of which have now been canalised.
Where the larger streams join the coast, estuaries are formed and several of the larger ones
have been dammed at the mouth to form water storage reservoirs. The coastline is mostly flat
and muddy, the exceptions being Labrador, where low rocky cliffs abutt the sea, and Changi
peninsula, which has always been sandy. Extensive land-fill has occurred all along the
southern coast. These areas inevitably form sandy beaches after the filling has occurred,
although mud is later deposited in the more sheltered bays. These land-fill areas now cover
5,400 ha of what was formerly a muddy coastline.
Historically, Singapore had some freshwater wetlands and extensive mangrove formations.
Freshwater wetlands comprised an area of swamp forest in the north-central part of the island
and smaller amounts near Jurong and in the river valleys, in total covering about 5% of the
land area (Corlett, 1987a). The Jurong patch of swamp forest was felled in 1932 and that in
the north largely cleared for the construction of Seletar Reservoir in 1940 (Corner, 1978), the
smaller patches being lost long before that. All that now remains is a small area to the south
of Seletar Reservoir near the Nee Soon (Yishun) firing range. A recent development has been
the formation of freshwater wetlands on the banks of some of the shallow coastal reservoirs.
The most extensive can be found on the edge of Poyan Reservoir in the west and at Kranji
Reservoir to the north. Seletar Reservoir in the east has only recently been flooded but it too
seems likely to develop some interesting wetland areas around its edges in the future.
Mangroves were once very extensive along the coast of the northern and western part of the
island. It has been estimated that 13% (7,800 ha) of the main island were originally covered
in mangrove (Corlett, 1987a & 1987b). Mangroves were included in Singapore's forest
reserves as long ago as 1884. These were opened for exploitation in 1908 for poles and
firewood. The Pandan reserve was the largest, being 1,012 ha in 1884, but by 1958 it had
been reduced to 336 ha. It was appropriated for industrial development in 1962. The Kranji
reserve met a similar fate, shrinking from its original 306 ha in 1937 to less than one ha in
1955, before finally being flooded by a reservoir in 1973. The most recent estimate is that of
Corlett (1985), who reported that about 600 ha of highly degraded mangrove remained
scattered around the island, but in the last two years, as much as one half of this may have
been destroyed and there may now be only 2-3% of the original mangrove cover remaining.
Wetlands still play an important role in the ecology of Singapore (Wee & Corlett, 1986). The
freshwater swamp forest is of great botanical importance and is probably the last stronghold
of various invertebrates in Singapore. The remaining mangrove is still important despite the
fact that much of it has been so heavily disturbed that it has literally been reduced to one or
two species of plants. However, the stretch between the Sungei Mandai Kechil and Sungei
Mandai Besar still contains interesting plant species, some of which occur in no other locality
on the island. This is, however, the last such place in Singapore.
Even those areas which have been cleared of mangroves can still form valuable wildlife
habitat. Singapore is on a major migration route of shorebirds and is an over wintering site
for many species. Mangroves tend to be cleared for the construction of prawn culture ponds,
and the management of these ponds seems highly compatible with the existence of

shorebirds, especially if there are large mudflats nearby. The single richest location like this
was the Serangoon Estuary which once ranked as one of the most important shorebird sites in
the Malay Peninsula (Parish & Wells, 1984). Thirty species of shorebirds have been recorded
there and the estuary once held up to 20,000 birds during the migration season. In addition,
15 species of herons and egrets (Ardeidae) have been seen there. Land-fill operations began
at the site in 1984 and are still in progress. Whilst most of the bird species can still be found
there, the absolute numbers have been reduced with the decline of the available mud area.
The disruption of the Serangoon system has led to attention being focused on other areas; the
most promising appears to be in the northwest at the mouth of Sungei Buloh. Here a
prawn-pond, mudflat and mangrove ecosystem is now attracting large numbers of birds.
Lesser locations occur near Kranji Reservoir and Seletar estuary. A much visited pond
system near Sembawang (Senoko) is also under land-fill operations, although numbers of
birds were never high there. The sandy coastline around Changi attracts large numbers of
those species only occasionally seen on muddy shores e.g. Calidris alba, Charadrius peronii,
Pluvialis squatarola and Arenaria interpres.
The newly created freshwater wetlands at the edge of the reservoirs are of great
ornithological interest, although botanically they are poor (R. Corlett, pers. comm.). The
wetland formed at Sungei Poyan can only be seen at a distance as it is located within a
military live-firing area. Much better known is the marsh at Kranji Reservoir. This contains
the only nesting sites for Ixobrychus sinensis, Ardea purpurea and A. cinerea in Singapore. It
holds the Republic's largest populations of Gallicrex cinerea, Gallinula chioropus and
Porphyrio porphyrio, and is important for Ixobrychus cinnamomeus, I. eurhythmus and a
variety of warblers (Sylvidae). Various uncommon raptors such as Aquila clanga and Circus
aeruginosus are also attracted to the site. As the area was flooded only fourteen years ago
and the marshes are still maturing, the full potential of the site has probably not yet been
realized. A similar area may well develop on the edge of the newly formed Seletar Reservoir
in the future.
In Singapore there is great demand for any available land space for housing, industry,
military training and other development purposes. Until recently conservation aims have
taken very low priority. However, environmental awareness is increasing rapidly and there is
every reason to be optimistic that one or two wetland areas may be saved for the benefit of
future generations. A very interesting development which will help to arouse the public
interest in wetlands is a series of projects by the Parks and Recreation Department to make
wetland areas into features in public parks. Plans are in hand to incorporate mangrove stands
into two new parks which are being developed. Boardwalks and interpretation facilities will
be provided at one of these and possibly both. In another established park, plans are being
developed to excavate a five hectare freshwater scrape adjacent to the coast, and convert the
periphery to a marsh garden. The scrape will contain one or two small islands and should
attract wetland birds to the site.
Although these three projects are on a small scale, it does mark a new concept in parkland
design in Southeast Asia and will play an important role in heightening public awareness.

Wetland Research
Almost no research has been done on the freshwater wetlands, although Corner (1978)
provides documentation on the old swamp forest. Extensive work on the mangroves has been
carried out at the University (formerly University of Malaya, then University of Singapore,
now renamed National University of Singapore). This work has made Singapore's mangroves
some of the most intensively studied in the world. Appendices I and Ii list current research
projects and student theses at the University; a complete bibliography has never been
compiled. In 1985 UNDP/UNESCO ran the Third Introductory Training Course on
Mangrove Ecosystems in Singapore (UNDP/UNESCO, 1986).
Wetland Area Legislation and Administration
Singapore has almost 2,000 ha of Nature Reserve. The only wetland area included in this is
the remnant swamp forest at Nee Soon. There are currently no other freshwater or coastal
wetlands with any protected status. The Nature Reserves Act provides adequate legislation
for protected areas. In addition, the Wild Animals and Birds Act provides legislation for the
protection of various categories of wildlife, including all birds with the exception of Corvus
splendens, in every locality in the Republic. Thus, although the habitat itself is not secure, the
wildlife within wetlands is protected. Establishment of wetlands protection must be made
with the support of the Ministry of National Development and requires the approval of
Cabinet.
In Singapore, the Nature Reserves Board is responsible for the administration of protected
areas, but this does not have any full-time employees and the Parks and Recreation
Department provides the work-arm.
Organizations involved with Wetlands
The Nature Reserves Board and the Department of Parks and Recreation in the Ministry of
National Development are the primary governmental bodies involved with wetland
administration.
Few bodies outside government are concerned with wetlands. Land-fill operations are carried
out by the Jurong Town Corporation, the Port of Singapore Authority and the Housing and
Development Board, all Statutory Boards of the Government. Research on wetlands is
carried out by the National University of Singapore, and the importance of wetlands to the
Singapore avifauna has been assessed by Hails (1985 & 1987a). The Malayan Nature Society
(Singapore Branch) is interested in conservation of wetlands and the bird group in particular
has been actively campaigning for this.
Appendix I: Current scientific research on mangrove biology at the National University of
Singapore
Murphy, D.H. (1973 and continuing). Ecological Survey of Mangroves at Sungei Mandai.

Murphy, D.H. (1980 and continuing). The systematics and ecology of Singapore
Onchicliacea (Mollusca: Gastropoda).
Murphy, D.H. (1985 and continuing). Lepidoptera associated with the mangrove ecosystem.
Murphy and Polhemus. (1986 and continuing). Biology of mangrove Gerrompotpha (Insecta:
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Harminto, S. (1986 and continuing). Taxonomy and larval development of Ocypodidae
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Brachyura).
Tan Hong Kim. Reproduction and population dynamics of Marcia japonica and Marcia
hiantina (Mollusca: Bivalvia).
Sigurdsson, J.B. and Moss, S. (1985-86). Colour polymorphism of Enigmonia aemigmalica
(Mollusca: Bivalvia).
Sigurdsson, J.B. (1984 and continuing). Larval development of mangrove molluscs.
Colombera, D. & Sigurdsson J.B. (1985-86). Karyology of mangrove Ellobiacea (Mollusca:
Gastropoda).
Colombera D. & Murphy, D.H. (1985-86). Karyology of mangrove Onchidiacea (Mollusca:
Gastropoda).
Ding, J.L. & Ho Bo. (1985 and continuing). Use of Carcimoscorpius haematocytes
agglutination in antigen recognition.
Wee, Y.C. & Wah, T.T. (1985 and continuing). The ecology and taxonomy of Diatoms. Tan,
T.K. & Leong, W.F. (1985 and continuing). The ecology of mangrove Fungi.
Corlett, R & Mathews, M. (1986 and continuing). Ecology and systematics of mangrove
Angiosperms with special reference to Avicennia.
Corlett, R. (1982 and continuing). Reproductive biology of mangrove plants.
Appendix II: Undergraduate theses in the Zoology Department, National University of
Singapore, which have resulted from mangrove studies
Loke Teng Chun, M. (1967/68). ZTH 63. Some studies on the local species of the genus
Onchidium.

Sih Gek Huang, A. (1967/68). ZTH 64. A preliminary study on the morphological changes of
the sipunculoid Phascolosoma lurco with age. Tan Wee Hin. (1968/69). The Teredinidae of
Singapore.
Chan Yueh Tarn. (1974/75). ZTH 139. A preliminary study of the biology of the bivalve
Glauconome straminea Reeve (Family Glacomyidae) with observations on an associated
bivalve Coecela horsfieldi Gray (Family Mesodesmatidae).
Chin Mui Sim, M. (1974/75). ZTH 140. Thermal effects on some intertidal molluscs.
Law Ting Ting, L. (1975/76). ZTH 146. Some reproductive and gut content studies on the
bivalve molluscs Glauconome straminea Reeve and Coecella horsfieldi Gray.
Fernando, A-A. (1976/77). ZTH 156. A preliminary study on the effect of calcium on
Glauconome straminea, Coecella horsfieldi horsfieldi and Mytilus viridis (Molluscs:
Bivalvia).
Tan Hong Kim, (1983/84). ZTH 220. Some studies on reproduction and larval culture of the
bivalve molluscs Paphia marmorata (Lamarck), Anomia (anomia) caelata Reeve &
Enigmonia cf. Aenigmatica (Sowerby).
Yap Soh Mooi. (1984/85). ZTH 250. Histology of the ureter of Onchidium aberrans
(Semper).
Yip Wal Kuan. (1985/86). ZTH 291. Studies on the reproductive habits and larva
development of some Ellobiidae (Gastropoda: Pulmonata).
Lal Hoi-Chew. (1964/65). ZTF la. A brief survey of plankton of brackish water in Singapore
with relation to its environments.
Charles, S. (1965/66). ZTH 4. A preliminary study on fouling organisms of Johore Strait.
Yap Tung Buan. (1967/68). ZTFI 17. A preliminary investigation of the occurrence and
characteristics of marine bacteria in Singapore and Johore Straits.
Lee Hoe Beng. (1971/72). ZTF 34. A preliminary study on the tolerance of the brackish
water Mysid Mesopodopsis orientalis Tattersall (Crustacea, Mysidae) to some environment
factors.
Nah Seang Chew. (1972/73). ZTF 38. A preliminary investigation of the benthic diatoms
occurring in the littoral zone at Johore Straits.
Suhaimi, A. (1965). ZTM 12. Systematic and biological studies of the barnacles (Cirripedia:
Thoracica) of Singapore with special reference to the Balanus amphitrite complex.
Khoo Hong Woo. (1966). ZTM 13. A preliminary study of the physical, chemical and
biological characteristics of Johore Straits.
Soo Cheng Lam. (1969). ZTM 24. Studies on some biological aspects of Sesarma
(Decapoda, Brachyura) of Singapore.
Lim Al Poo. (1983/84). ZTH 213. Some studies on sexual dimorphism, reproduction and
larval development of Isognornon ephippium (Linnaeus).

WETLANDS
Site descriptions compiled by Christopher J. Hails in collaboration with R. Corlett and D.H.
Murphy of the National University of Singapore.
Wetland name: Sungei Poyan Reservoir
Country: Singapore
Coordinates: l°23'N, 103°40'E;
Location: on the west coast of Singapore Island.
Area: c.60 ha.
Altitude: Sea level.
Biogeographical province: 4.7.1.
Wetland type: 11, 15 & 17.
Description of site: A large water storage reservoir with fringing freshwater marshes,
formed by the damming of the estuary of the Sungei Berih and Sungei Poyan rivers. The
shallow edges of the reservoir and the slow moving rivers support a rich growth of aquatic
vegetation. The reservoir is fed by the Berih and the Poyan, perennial rivers rising in the
interior of the island.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,373 mm,
an average relative humidity of 85%, and temperatures in the range 23.7-30.7°C.
Principal vegetation: Flooded grassland and scrub, with some Achrostichum fern; old
rubber plantations and secondary growth in adjacent areas.
Land tenure: The wetland and surrounding areas are state owned.
Conservation measures taken: None. The whole site lies in the centre of a military
live-firing area and the public are denied access. Wildlife can be viewed through telescopes
from a nearby hill-top.
Conservation measures proposed: None
Land use: Public water supply and Military live-firing range; some wasteland and
cemeteries nearby.
Disturbances and threats: Constant movement of vehicles, troops and large calibre shells
through the area.
Economic and social values: None other than water supply. The area was a popular
bird-watching and fishing spot before being closed off to the public.
Fauna: Despite the disturbance, the area is rich in marshland birds. Of particular interest in
that it is the only Singapore locality for Nettapus coromandelianus, Anas acuta and Fulica
atra (a great rarity in Southeast Asia). It also holds Ardea cinerea, Dendrocygna javanica,
Gallicrex cinerea, Gallinula chioropus and Porphyrio porphyrio in numbers which are
significant by Singapore standards. For several years it provided an overwintering site for
Greater Spotted Eagles Aquila clanga, and is one of the regular haunts of harriers (Circus
spp) in winter.
Special floral values: None known.
Research and facilities: None
References: None
Criteria for inclusion: 2b.
Source: Christopher J. Hails.

Wetland name: Sungei Buloh Prawn Ponds and Mangrove
Country: Singapore
Coordinates: 1°27'N, l03°43'E;
Location: at the northwest corner of Singapore Island, to the west of the Sg. Buloh Besar.
Area: c.20 ha.
Altitude: 0-5m.
Biogeographical province: 4.7.1.
Wetland type: 02, 03, 06, 07 & 10.
Description of site: An area of much degraded mangrove which has been almost entirely
cleared for the construction of prawn culture ponds, and some better stands of mangrove on
the small offshore island of Pulau Buloh. The whole system is adjacent to farmland where
fruit and vegetables are grown and chickens raised. The ponds are fed by tidal inflow and
run-off from nearby farmland, and vary in depth from 0-2m. The tidal range is 3.2m.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,373 mm,
an average relative humidity of 85%, and temperatures ranging from 23.7° to 30.7°C.
Principal vegetation: Mangroves; farmland and wasteland in adjacent areas.
Land tenure: The land tenure of the site is not known. Ownership of the surrounding land
probably reverts to the State as the farms are cleared.
Conservation measures taken: None.
Conservation measures proposed: A formal proposal for protection of the site has been
submitted to the Government.
Land use: Aquaculture for prawns; agriculture in adjacent areas.
Possible changes in Land use: Many of the farms have been resettled by the Government,
and there are plans to develop the area for agro-technology.
Disturbances and threats: Possible future development.
Economic and social values: The wetland has potential recreational value as a
bird-watching area.
Fauna: Forty-four species of water birds have been recorded, and concentrations of over
5,000 shorebirds have been observed. The site seems to be assuming greater importance as
other locations on the island suitable for shorebirds are being lost. About 125 species of birds
have been recorded at the site; this is 41% of the Singapore avifauna.
Special floral values: The mangroves on Pulau Buloh seem to be unusually mature for
Singapore.
Research and facilities: None
References: None
Criteria for inclusion: 2b.
Source: Christopher J. Hails.
Wetland name: Kranji Reservoir and Estuary
Country: Singapore
Coordinates: l°25'N, 103°43'E;
Location: at the northwest corner of Singapore Island.
Area: c.80 ha.

Altitude: 0-5m.
Biogeographical province: 4.7.1.
Wetland type: 02, 06, 07 & 17.
Description of site: A former river which has been dammed at its mouth to form a
freshwater storage reservoir. There is still a small estuary with mudflats and very degraded
mangroves below the dam. The most important area is the flooded edge of the reservoir
which forms a freshwater marsh, a fairly rare type of habitat in Singapore and Peninsular
Malaysia. The reservoir is fed by run-off from the catchment area, and probably does not
exceed 10m in depth. The maximum tidal range on the mudflats is 3.2m.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,373 mm,
an average relative humidity of 85%, and temperatures ranging from 23.7 to 30.7°C.
Principal vegetation: Coastal mangroves with species of Avicennia and Rhizophora in the
estuary; grassland with Imperata cylindrica and Panicum maximum, remnants of
Achrostichum and some Acacia trees on the edge of the reservoir; extensive growths of
Eichhornia crassipes at certain times. Urban areas, old coconut estates, vegetable farms and
secondary growth nearby.
Land tenure: Most of the area is owned by the Public Utilities Board (Water Department);
the surrounding areas are Government land.
Conservation measures taken: The reservoir is covered under the legislation which
prevents pollution of a public water supply.
Conservation measures proposed: A recent proposal by the Malayan Nature Society
(Singapore Branch) that steps be taken to re-establish the freshwater marshes as a Nature
Reserve, replacing the one which was degazetted some years ago, has been rejected by the
Public Utilities Board on the grounds that the existence of any marshy areas at the reservoir
conflicts with their aim of having a "neat" reservoir. The Malayan Nature Society has
subsequently proposed that the mangrove belt and muddy foreshore on the seaward side of
the dam be developed as a Nature Reserve.
Land use: Public water supply; industry, farming and parkland in the surrounding areas.
Possible changes in Land use: In the future the marshland area may be reclaimed to prevent
the development of the Eichhornia beds. The surrounding areas will undoubtedly be used for
industry or housing purposes, although this will not be allowed to reduce water quality as it is
a public water supply.
Disturbances and threats: Possible land-fill, and possible "neatening" of the edges of the
reservoir in an attempt to improve water quality.
Economic and social values: The site is a public water supply. The reservoir supports a
freshwater fishery which is exploited on a limited and controlled scale. Sport fishing is
allowed along one stretch of the bank (one of the few such sites in Singapore). Public
recreation areas are provided along the dam and people collect shellfish on the mudflats,
although the latter is mainly for pleasure rather than commercial purposes. The Singapore
Science Centre has used part of the dam area for school science projects. There is a very
good potential for converting the marsh area into a public recreation area to provide
education facilities on freshwater systems and especially on the birdlife found there.
Fauna: Several species of fish occur, including the Climbing Perch. It is unlikely that there
are any rare species, although there has not been any serious study of the area.
The area is noted for its waterfowl. It has the only breeding colonies of Ardea purpurea (over
100 individuals) and A. cinerea in Singapore. These are the only known breeding colonies of

these species south of Selangor in Peninsular Malaysia. The marshes are particularly rich in
Rallidae; Rallus striatus, Porzana fusca, P. cinerea and Amaurornis phoenicurus are
common, and there are large numbers of Gallicrex cinerea (100+), Gallinula chloropus
(200+) and Porphyrio porphyrio (200+), species seldom seen elsewhere in Singapore.
Ixobrychus sinensis is a very common winter visitor, and has recently begun to breed. I.
eurythmus and Hydrophasianus chirurgus are rare visitors. The grasslands hold probably the
largest Singapore population of Ixobrychus cinnamomeus, and are important wintering areas
for Acrocephalus orientalis, A. bistrigiceps and other small passerines. The largest
congregations of the weaver Ploceus philippinus in Singapore nest in the nearby coconuts
and feed on the grass seeds.
The offshore mudflats can provide low-tide feeding for up to 2,000 shorebirds, adding
greatly to the overall diversity of the site. The most numerous species are Pluvialis dominica,
Charadrius mongolus, Tringa totanus, T. nebularia and Calidris ferruginea. Chlidonias
leucoptera and Sterna albifrons feed over the sea and the reservoir in large numbers (500+ of
each).
Some of the largest Water Monitors Varanus salvator in Singapore are to be found here.
Special floral values: None known.
Research and facilities: None
References: Hails (1985 & l987b); Hails & Jarvis (1987).
Criteria for inclusion: 2b, 3b.
Source: Christopher J. Hails.
Wetland name: Mandai Mangroves
Country: Singapore
Coordinates: l°28'N, l03°46'E;
Location: on the north coast of Singapore Island, adjacent to the causeway to Malaysia.
Area: 10 ha.
Altitude: Sea level.
Biogeographical province: 4.7.1.
Wetland type: 02, 06, 07 & 11.
Description of site: A narrow coastal strip between a railway line and the sea, with
mangroves, intertidal mudflats, and the estuarine systems of two small rivers. The site has
been disturbed in parts by the construction of a stilted village, but parts are relatively
undisturbed, although all the timber has been cut over at least once. The site contains the last
significant stand of mixed mangrove forest in Singapore. The maximum tidal range is 3.2m.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,373 mm,
an average relative humidity of 85%, and temperatures ranging from 23.7 to 30.7°C.
Principal vegetation: Mangrove forest with species of Rhizophora, Avicennia, Bruguiera
and Sonneratia. Urban ornamental plantings in adjacent areas.
Land tenure: Formerly occupied by a small village (kampong) which has now been
rehoused; tenure has probably reverted to the State. Adjacent areas are partly owned by the
Malayan Railways and are partly private.
Conservation measures taken: None.
Conservation measures proposed: The Nature Reserves Board has recently proposed
designating this as a nature reserve; the outcome is yet to be decided.

Land use: Some subsistence shell fishing. There is an abandoned village at the site, and a
railway line, a main road and several factories nearby.
Possible changes In Land use: Possible further industrial development in the water
catchment area.
Disturbances and threats: Possible landfill.
Economic and social values: Some subsistence shell fishing occurs at the site. The main
potential lies in the amenity value for recreation and environmental education.
Fauna: A large number of organisms are on record from this site as a result of several years
of study by biologists from the National University of Singapore. The invertebrates include
20 Protozoa, 10 Platyhelminthes, three Nemertina, 12 Aschelminthes, 109 Mollusca, 13
Annelida, nine Myriapoda, 486 Insecta, 120 Crustacea, 37 Arachnida and two Merastomata.
Vertebrates include 178 species of fish, two amphibians, 15 reptiles, 130 birds and nine
mammals.
Special floral values: The last reasonably rich stand of mangroves in Singapore, with a
number of species of plants which are not found in any other location in the country, e.g.
Avicennia lanata, Browniowia tersa and Finlaysonia obovata. Twenty-five species of fungi,
49 algae, five mosses (Bryophyta), 24 ferns (Pteridophyta), 88 dicotyledons, one
gymnosperm and 33 monocotyledons have been recorded.
Research and facilities: There are no facilities for conducting research at the site but it has
featured prominently in the research work of staff and students at the National University of
Singapore. Projects and unpublished theses emanating from this work are listed in the
Introduction.
References: None
Criteria for inclusion: lb. 2b.
Source: Christopher J. Hails.
Wetland name: Serangoon Estuary
Country: Singapore
Coordinates: l°23'N, 103°56'E;
Location: in east-central Singapore at the mouth of the Serangoon River.
Area: c. 15 ha.
Altitude: Sea level.
Biogeographical province: 4.7.1.
Wetland type: 02, 06, 07, 08 & 10.
Description of site: A river estuary with extensive mudflats and prawn ponds adjacent to the
Serangoon Sewage Works. The area formerly had extensive mangroves but much was
destroyed by a sanitary landfill which began about 15 years ago. The wetland is saline and
intertidal, with a tidal range of 3.2m.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,373 mm,
an average relative humidity of 85%, and temperatures ranging from 23.7 to 30.7°C.
Principal vegetation: Remnants of mangrove forest, mainly Avicennia sp; wasteland, urban
development and landfill desert which may be planted with ornamentals, in the surrounding
areas.
Land tenure: The wetland and the adjacent areas are State Land.
Conservation measures taken: None.

Conservation measures proposed: A proposal made in 1984 to preserve the area was
rejected.
Land use: The site is currently undergoing landfill for development purposes. Housing
construction, sewage works and a rubbish dump in adjacent areas.
Possible changes in Land use: The whole of the wetland is slated for landfill coverage in the
next few years.
Disturbances and threats: The present landfill operations are only half complete so the area
is still able to attract large numbers of shorebirds for which it was formerly famous.
However, the landfill is likely to destroy the area completely.
Economic and social values: The area formerly supported a prawn fishery, but fishing
activities were discontinued prior to the onset of landfill. For many years it has been an
extremely popular bird-watching and bird ringing site.
Fauna: Large numbers of waterfowl, especially shorebirds, once occurred at the site
including at least three threatened species, Chinese Egret Egretta eulophotes (average
maximum 15), Nordmann's Greenshank Tringa guttifer and Asian Dowitcher Limnodromus
semipalmatus. It has been estimated that the estuary as a whole held up to 20,000 shorebirds
during the migration seasons in the early 1980s. During the period 1977-1982, over 120
species of birds were recorded, including 54 species of waterfowl. Average maximum counts
included:
200 Pluvialis squatarola
5,000 P. dominica
100 Cliaradrius dubius
50 C. alexandrinus
3,000 C. mongolus
200 Numenius phaeopus
500 Tringa totanus
250 T. nebularia
2,000 T. glareola
500 Xenus cinereus
500 Actitis hypoleucos
100 Gallinago stenura
1,000 Calidris ruficollis
50 C. subminuta
2,500 C. ferruginea
200 Limicola falcinellus
200 Chlidonias leucoptera
100 Sterna albifrons
Pandion haliaetus and Falco peregrinus are regular passage migrants and winter visitors, and
unusual visitors have included a party of 11 Glossy Ibis Plegadis falcinellus in June 1984.
Concentrations of over 500 Motacilla flava are common during the migration seasons. A
large number of invertebrates have been recorded in the mudflats and remnants of
mangroves.
Special floral values: None known.
Research and facilities: Studies of the shorebirds have been carried out by the Malayan
Nature Society Bird Study Group, and regular bird counts were made during the period
1977-1982 by D. Bradford, H. Buck and R. Ollington.

References: Hails (l987b); Karpowicz (1985); Parish & Wells (1984); Ng (1977).
Criteria for inclusion: 2a, 3a.
Source: Christopher J. Hails.
Wetland name: Pulau Tekong Mangroves
Country: Singapore
Coordinates: 1°25'N, 104°03'E;
Location: on the north shore of a small island, Pulau Tekong, to the northeast of Singapore
Island.
Area: c.20 ha.
Altitude: 0-5m.
Biogeographical province: 4.7.1.
Wetland type: 06 & 07.
Description of site: An area of mangroves and intertidal mudflats adjacent to an abandoned
kampong (village). The site is mostly mangrove with some secondary vegetation on the
landward side and some small mudflats offshore.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,373 mm,
an average relative humidity of 85%, and temperatures ranging from 23.7 to 30.7°C.
Principal vegetation: Mangroves; agriculture, rubber plantations and secondary scrub in
adjacent areas.
Land tenure: The wetland and adjacent areas are State land.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: The whole island has been acquired by the military for training purposes, and
public access is no longer allowed.
Disturbances and threats: No information.
Economic and social values: Formerly a popular spot for local naturalists and
bird-watchers.
Fauna: The mangrove forest is the only site in Singapore for the Ruddy Kingfisher Halcyon
coromanda, Mangrove Pitta Pitta megarhyncha and Mangrove Blue Flycatcher Cyornis
rufigastra. Breeding has been proven for both the kingfisher and the flycatcher, and is
assumed for the pitta.
Special floral values: None known.
Research and facilities: None
References: None
Criteria for inclusion: 2b.
Source: Christopher J. Hails.
Wetland name: Nee Soon (Yishun) Swamp Forest
Country: Singapore
Coordinates: l°24'N, 103°48'E;
Location: in the northern part of the Nature Reserve southeast of Seletar Reservoir.
Area: c.15 ha.
Altitude: 5m.

Biogeographical province: 4.7.1.
Wetland type: 21.
Description of site: An area of permanently flooded peat swamp forest, the last remnant of a
more extensive area which was cleared for the formation of Seletar Reservoir. It forms part
of the catchment area for the public reservoir system in the centre of the island. The swamp is
fed by local rainfall and drainage from the nearby hills; there is a slight drying out during
periods of no rainfall.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,373 mm,
an average relative humidity of 85%, and temperatures ranging from 23.7 to 30.7°C.
Principal vegetation: Peat swamp forest. There is an area of secondary rainforest with small
patches of primary forest to the west, and an urban area to the east.
Land tenure: The wetland and forested areas to the west are State Land; land to the east is
partly State Land and partly privately owned.
Conservation measures taken: Protected in a Nature Reserve under the Nature Reserves
Act, and administered by the Nature Reserves Board. Part of the area has been declared a
Protected Area by the Military for training purposes. Public access is restricted as it is
adjacent to a military live-firing range.
Conservation measures proposed: None
Land use: Water catchment and Nature Reserve with no visitor facilities. Firing range, water
catchment area and urban development in surrounding areas.
Disturbances and threats: Possible future excision from the Nature Reserve for a housing
project.
Economic and social values: Amenity value for recreation and environmental education.
Fauna: There are no longer any specific swamp forest birds at the site, and most of the
species still occurring are typical of secondary forest. It is, however, one of the few sites in
Singapore where the Blue-eared Kingfisher Alcedo meninting is seen.
There is a small group of Banded Leaf Monkeys Presbytis femoralis resident in the area. The
taxonomy of colobine leaf monkeys is controversial, but the group at Nee Soon are the last of
what may be a distinct subspecies, P. f. femoralis, known only from Singapore (Lucas et al.,
in prep).
Special floral values: This is the only location in Singapore where peat swamp forest is
found, and thus it is the only locality for a large number of plant species.
Research and facilities: Corner (1978) has described the flora of the original swamp forest
at this site (known to him as the swamp forest at Mandai Road). There is no recent listing of
plants found in the forest patch that remains, but collections have been made in recent years
by J. Maxwell and these materials are in the Herbarium of the Botanical Gardens, Singapore.
References: Corner (1978); Lucas et al. (in prep).
Criteria for inclusion: lb, 2a, 2b.
Source: Christopher J. Hails.
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BRUNEI DARUSSALAM
INTRODUCTION
Area: 5,765 sq.km.
Population: Approximately 200,000 (1980).
Brunei Darussalam is a small country on the northwest coast of Borneo,
between latitudes 4°00'N and 5°05'N and longitudes 1l404'E and 115°22'E. The
state is divided into two components by Limbang District of the Malaysian
State of Sarawak. To the east lies Lawas District of Sarawak, and to the
southwest, Miri District of Sarawak. The entire coastline is approximately 130
km in length, and consists of a high-profile sand beach, aligned in a southwest
direction on the coast of the South China Sea, and a complex estuarine,
mangrove and mudflat zone within Brunei Bay in the northeast.
Brunei Darussalam has an estimated population of 200,000, the majority of
whom are concentrated in the capital, Bandar Seri Begawan, and in the
oil-refining area of Seria in the west. The remainder of the country is very
sparsely populated and largely undisturbed; it consists of mangrove swamps,
peat and freshwater swamp forests, and lowland, sub-montane and montane
rain forest.
Because of its oil-based economy, the country is wealthy and the majority of
people enjoy a relatively high standard of living for Southeast Asia. The
population is well educated, and the Government has a far-sighted policy
concerning conservation of nature and natural resources. As a consequence,
little of the natural habitat has been exploited or converted to other land-uses.
Traditional rural activities such as fishing remain important to the local
economy, but these are almost entirely confined to the region of Brunei Bay
and a narrow strip along the coast.
The humid tropical climate is influenced by two monsoonal regimes; the
northeast monsoon predominates from mid December to mid March, and the
southwest monsoon, from mid May to the end of October. The average annual
rainfall varies from a minimum of about 2,500 mm on the northeast coast to a
maximum of over 4,300 mm in the highlands in the extreme south and east.
Temperatures are lowest during the northeast monsoon (maximum 29-30°C),
and reach their highest in the transition period before the onset of the southwest
monsoon in May (average maximum 33-35°C).
Summary of Wetland Situation
Much the most important coastal wetlands in Brunei Darussalam are on the
shores of Brunei Bay. This large shallow bay of about 2,500 sq.km is bounded
to the north by the Malaysian Federal Territory of Labuan, to the northeast, east
and south by the Malaysian States of Sabah and Sarawak, and to the southwest

mostly by Brunei Darussalam. The Brunei portion is a shallow estuarine
complex of mangrove swamps, mudflats and tidal channels, fed by several
large rivers.
In the interior of the country, the principal wetlands are the vast peat swamp
forests in the basin of the Sungai Belait in the west, and the extensive
freshwater lakes, marshes and swamp forests of Tasek Merimbun and Medit on
the middle reaches of the Sungai Tutong. Both areas remain in almost pristine
condition, and provide excellent examples of habitat types which are rapidly
disappearing elsewhere in Borneo.
Wetland Research
A considerable amount of research has been conducted on the mangrove
forests, shrimp and fishery resources and avifauna of Brunei Bay, but little
work has been carried out in the peat swamp forests and freshwater swamp
forests of the interior. The Department of Town and Country Planning has
recently been responsible for the preparation of a National Master Plan which
has included a Wildlife Conservation and Management Report. This report,
completed in 1986, includes a wetlands inventory decribing the country's three
most important wetland areas (Brunei Bay, Belait Peat Swamp Forest and
Tasek Merimbun/Medit). The Natural History Department of Brunei Museum
is actively involved in nature conservation, and has carried out a number of
surveys including a study of Brunei Bay in collaboration with the Asian
Wetland Bureau.
Wetland Area Legislation
There is as yet no national park or conservation area legislation in the country,
although few of the areas which have been identified as important for nature
conservation are under immediate threat. It is expected, however, that suitable
legislation will be considered in the near future. Meanwhile, Brunei
Darussalam does enjoy the Wildlife Protection Enactment of 1978. This allows
for the establishment, by decree, of wildlife sanctuaries, and lists some 34
protected species including the Proboscis Monkey Nasalis larvatus, Clouded
Leopard Neofelis nebulosa, Dugong Dugong dugon, various hornbills
(Bucerotidae) and sea-turtles.
Wetland Area Administration
Protected areas are administered by the Conservator of Forests.
Organizations Involved with Wetlands
a) Governmental Organizations

- Ministry of Development
- Commission of Town and Country Planning
The Commissioner, Dato Haji Ibrahim Bin Haji Mat Yassin, is also Chairman of the
ASEAN Experts Group on the Environment and Chairman of the Master Plan
Committee.
- Forestry Department
- Department of Fisheries
- Department of Agriculture
- Department of Public Works
The Department conducts water quality surveys.
- Brunei Museum, Ministry of Culture, Youth and Sports
The Department of Natural History is actively involved in wildlife research and
nature conservation.
b) Non-governmental Organizations
- Brunei Nature Society
Based in Bandar Seri Begawan.
- Panaga Natural History Society
An active group of bird-watchers based in Kuala Belait, particularly interested in
shorebirds.
c) Universities
- University of Brunei Darussalam
The university has conducted some studies in mangrove swamps.

WETLANDS
Site descriptions compiled by Mohammad Jaya bin Haji Sahat of the Brunei
Museum, Euan G. Ross of the Commission of Town and Country Planning and
John R. Howes of the Asian Wetland Bureau.
Wetland name: Brunei Bay
Country: Brunei Darussalam
Coordinates: 4°45'-5°02'N, 114°5'-115°1O'E;
Location: east of Bandar Seri Begawan. The Brunei portion of the bay is in two
sections separated by a finger of Sarawak (Limbang) about 6 km wide at the coast.
Area: c.50,000 ha in Brunei territory; entire bay c.250,000 ha.
Altitude: Sea level.
Biogeographical province: 4.25.12.
Wetland type: 01, 02, 06, 07 & 21.
Description of site: Brunei Bay is a deeply indented bay with an area of about
250,000 ha, shared between Brunei Darussalam and the East Malaysian States
of Sarawak and Sabah. A chain of islands including the large Malaysian island
of Labuan forms the boundary between the bay and the South China Sea. Most
of the east and south shores of the bay are covered in extensive mangrove
forests with associated mudflats and sandflats at the mouths of the major
estuaries. The mangrove forests form a continuous, intact forest within
Bruneian territory, but those within the adjacent Sarawak territory have been
largely clear-felled to supply the wood-chip industry. Freshwater flows into the
bay via a labyrinth of interconnecting channels and waterways. The major
rivers entering the Brunei Estuary in the southwest are the Brunei, Limbang,
Temburong, Bangau and Trusan. The Limbang and Temburong drain
catchments which are predominantly primary rain forest, and carry high silt
loads. The smaller Brunei River receives the drainage from the city of Bandar
Seri Begawan and its environs, and is therefore subject to considerable urban
pollution. Several smaller rivers drain the extensive peat swamp forests of
Temburong District. These carry very small silt loads, but are rich in peat and
woody debris.
The outer bay varies in depth from about 20 to 40 meters; the inner bay is
generally less than 5m deep. The massive inflow of freshwater reduces the
salinity to only 2.6 p.p.t. in places, compared with a mean offshore salinity of
31.5 p.p.t. The retention time for water in the bay has been estimated at 2-4
weeks. The tides are diurnal for two or three days in each month and
substantially diurnal for the remainder of the month. There is a secondary tide,
however, which gradually increases and decreases in magnitude so that for a
few days in each month there are semi-diurnal tides of similar amplitude. The
tidal amplitude at Muara ranges from about 2.Om at spring tides to 0.9m at
neap tides.
Climatic conditions: Equatorial climate characterized by relatively high
temperatures (average 28°C), high humidities (average 82%) and high average

annual rainfall (about 2,800 mm in the north and 3,500 mm in the south). The
region is under the influence of the northeast monsoon from mid December to
mid March, and the southwest monsoon from mid May to the end of October.
No clear cut seasonal pattern of rainfall is evident, although November,
December and January tend to be the most reliable months in terms of total
monthly rainfall. Rainfall generally occurs as short, intense downpours caused
by convective thunderstorms.
Principal vegetation:
Mangrove swamps dominated by species of
Rhizophora, notably R. apiculata, with mature forest up to 30m in height.
Howes and Sahat (in prep) recognized six distinct vegetation zones within
their survey area in Brunei Estuary:
1. Avicennia/Sonneratia forest on the seaward edge, dominated by A. marina
and S. alba, with some immature Rhizophora apiculata and Lumnitzera
coccinea;
2. Rhizophora forest dominated by R. apiculata, with other species such as
Bruguiera gymnorhiza, Sonneratia acida and Aegiceras corniculatum in the less
frequently inundated zone;
3. a belt of the nipa palm Nypa fruticans between the major rivers in the lower
reaches of the estuary and along the upper reaches of the rivers;
4. Heritiera/Excoecaria forest dominated by H. littoralis and E. agallocha,
forming a landward extension of the Nypa belt;
5. peat swamp forest with species such as Dyera spp mixed with a variety of
mangrove associates along the riverbanks in the upper reaches of the tidal
influence;
6 sandy areas on exposed coasts and offshore islands with Casuarina
equisetifolia and some Melastoma malabaricum and Barringtonia asiatica.
The vegetation to the landward of the mangrove in Temburong District is
dominated by peat swamp forest, with mangrove extending along the major
rivers.
Land tenure: The wetland is state owned (Government of Brunei); some of the
surrounding land is privately owned.
Conservation measures taken: Some 11,483 ha of mangrove forest and peat
swamp forest in north Temburong District are included within the
Labu-Selirong Wildlife Sanctuary, established in 1948 (2,499 ha) and 1954
(8,984 ha). In addition, there are small protected areas of mangrove forest along
the Sungai Brunei. Wildlife enjoys some protection under the Brunei Wildlife
Protection Enactment of 1978.
Conservation measures proposed: There is a proposal to include all
uninhabited islands within a conservation management zone. It has been

recommended that a large proportion of the mangroves and intertidal mudflats
within Brunei Bay be protected in an International Coastal Resource
Conservation Zone (Howes & Sahat, in prep). This would involve liaison
between Brunei Darussalam and the Malaysian States of Sarawak and Sabah, to
form a continuous zone of protected land in sectors of the bay where mangroves
and intertidal flats predominate. Caldecott (1987) has proposed that a Joint
Management Commission for Brunei Bay be established, with the participation
of the national governments of Brunei Darussalam and Malaysia, and the state
governments of Sarawak and Sabah. The Commission would be formally
responsible for the permanent management of the bay's natural resources on a
rational and sustained basis.
Land use: Fishing for finfish and prawns, some rearing of Green Mussels
Perna viridis for local markets, and some harvesting of mangroves and
mangrove products for local use. The mangroves were formerly used for
firewood and for the production of charcoal and tannin, but in recent years the
main use has been for piling material which resists waterlogged soils. The
fronds of Nypa fruticans are used for roofing material and weaving, while the
sap is used to make a sweet drink and the fruits are eaten. The waterways are
still very important for inter-urban transport between coastal towns and the
detached portion of Brunei (Temburong). A commercial port, a naval base and
various recreation facilities are located in the northwest of the area. Over 40
super-tankers are laid up at moorings within the bay.
Possible changes in Land use: Proposals have been made to clear areas of
mangrove for brackishwater aquaculture schemes, particularly in Temburong
District. It seems likely, however, that the high sulphide content of the soil
would render such areas highly unsuitable for aquaculture (Howes & Sahat, in
prep).
Disturbances and threats: The Sungai Brunei receives the untreated domestic
sewage from a "water village" of 36,000 inhabitants near Bandar Seri Begawan,
as well as the sewage effluent and urban runoff from the city itself. As a result,
there is now a significant amount of pollution in the inner bay, and this is
increasing. The most immediate threat to Brunei Bay as a whole, however, is
destruction of mangrove forest. In Brunei, the cutting of wood for poles and for
making charcoal has been carried out at such a low intensity that there appears
to have been no serious damage to the mangrove's role in fishery maintenance.
However, in recent years the mangroves within Malaysian territory have been
seriously over-exploited, and this may now be affecting the fishery resources
throughout the bay. Extensive logging activities and clear-felling in the water
catchment areas of the rivers also pose a threat to the bay by affecting the water
regime. Some mangrove is being cleared for urban and industrial development
along the Sungai Brunei, and this could increase in the future.
Economic and social values: The mangrove forests and mudflats are of great
importance to the economy of most human communities located around the
bay, since they support abundant populations of finfish, prawns and other
aquatic animals which are routinely harvested for subsistence consumption or
sale. It has been estimated that the mangrove swamps initiate a food chain by

depositing sufficient plant material to allow each hectare to support up to 90 kg
of prawns each year. In 1985, the full-time registered fishermen in the Brunei
portion of the bay landed 2,330 metric tonnes of finfish and prawns. The total
number of full-time and part-time inshore fishermen active in the bay as a
whole almost certainly exceeds 10,000 individuals (Caldecott, 1987). The
waterways are very important for transportation, and the area has considerable
potential for outdoor recreation, conservation education and scientific research.
Fauna: Howes and Sahat (in prep) collected 79 species of fishes belonging to
at least 34 families in mangrove areas within Brunei Estuary. About half of
these species were of some importance in the Brunei markets. The most
commonly encountered species, using a variety of sampling techniques, were
catfish (Ariidae), Caranx spp, Sardinella spp, Drepane punctata, Coilia
dussuinieri, Liza vaigiensis, Mugil sp, Plotosus anguillaris, Scatophagus argus,
Scomberomorus guttatus and Siganus spp.
The intertidal mudflats and sand flats provide foraging areas for a number of
migratory shorebirds. Censuses at seven sites in October and November 1986
produced a total of 633 shorebirds of 1 7 species (Howes & Sahat, in prep). The
commonest species were Pluvialis dominica, Charadrius mongolus, Numenius
phaeopus, Tringa totanus, Xenus cinereus, Actitis hypoleucos and Heteroscelus
brevipes. Species typical of muddy substrates, such as Limnodromus
semipalmatus, Calidris tenuirostris and C. ruficollis, were very scarce. Other
waterfowl recorded during the survey included 39 Egretta sacra, small numbers
of Butorides striatus, Egretta garzetta, E. alba, Ardea sumatrana and
Leptoptilos javanicus, and over 360 terns of seven species, mainly Chlidonias
hybrida, C. leucoptera, Sterna dougallii and S. albifrons. The rare and possibly
endangered Chinese Egret Egretta eulophotes appears to be a regular winter
visitor to Brunei Bay in small numbers. Howes and Sahat observed 12 during
their survey of the Brunei Estuary in October/November 1986, and reported a
maximum of 13 in the nearby Sarawak portion of the bay in May 1986.
The mangrove forests support significant populations of the Proboscis Monkey
Nasalis larvatus and leaf monkeys Presbytis sp, as well as large colonies of
flying foxes Pteropus vampyrus.
Eleven species of prawns have been recorded in the bay. Three of these,
Penaeus merguiensis, P. indicus and Metapenaeus brevicornis, are of high
commercial importance, and two others are of minor commercial importance.
Preliminary studies suggest that the intertidal flats support a rather poor
zoo-benthos compared with that at many other sites in Southeast Asia. In a
recent study, five major taxonomic groups were found from eight sampling
sites. Crustacea (Natantia) were the most abundant group, followed by
Polychaeta, Bivalvia, Pisces and Gastropoda. Natantia (prawns) were more
abundant in the outer estuary, whilst Polychaeta dominated in the mangrove
channels near Bandar Seri Begawan sewage outflow (Sahat, 1987; Howes &
Sahat, in prep). The poor zoo-benthos may be attributable to the high acidity of
the water draining into the bay from the peat swamp forests behind the
mangroves.

Special floral values: Brunei Bay contains one of the largest tracts of relatively
undisturbed mangrove forest in eastern Asia.
Research and facilities: A considerable amount of research has been carried
out on the finfish and prawn fisheries of Brunei Bay. The Natural History
Department of Brunei Museum and the Asian Wetland Bureau (Interwader
Programme) conducted a joint study of the littoral ecosystem in Brunei Estuary
in 1986.
References: Caldecott (1987); Currie (1979a, l979b, 1980 & 1982); Farmer
(1986); Farmer et al. (1986); Howes & Sahat (in prep); Karpowicz (1985);
Lindley (1982); Sahat (1987); Teng (1970 & 1971); UGL Consultants Ltd
(1983).
Criteria for inclusion: 123.
Source: John R. Howes, Mohammad Jaya bin Haji Sahat and Euan G. Ross.
Wetland name: Belait Peat Swamp Forest
Country: Brunei Darussalam
Coordinates: 4°15'-4°39'N, 1 14°05'-l14°29'E;
Location: the western part of Brunei Darussalam on the Sarawak border, from
the coast and Seria south for 40 km.
Area: 85,000 ha.
Altitude: 0-15m.
Biogeographical province: 4.25.12.
Wetland type: 21.
Description of site: A vast area of lowland peat swamp forest extending from
the sandy coastal zone inland along the Sungai Belait. The site contains full
undisturbed peat bog lenses with all six characteristic vegetation types. There
are several ephemeral lakes, and some hot springs and mud volcanoes. The
swamp is fed by one main river, the Sungai Belait, and its tributaries, rising in
the hills of southern Brunei. Heavy local rainfall causes flooding to a depth of
about one meter several times a year.
Climatic conditions: Tropical monsoonal climate with an average annual
rainfall of about 2,900 mm. The region is under the influence of the northeast
monsoon from mid December to mid March, and the southwest monsoon from
mid May to the end of October.
Principal vegetation: Extensive undisturbed tracts of Shorea albida forest and
other peat swamp forest communities.
Land tenure: Most of the site is state owned, except in the coastal zone,
where large areas are under concession to the Brunei Shell Petroleum
Company. Surrounding areas are partly state owned and partly privately
owned.
Conservation measures taken: The swamp forest receives some protection
under the Forest Policy of 1951. The area is managed by the Forestry
Department.
Conservation measures proposed: Various proposals have been made to
establish wildlife sanctuaries, managed forest reserves and research forests.

Land use: Oil wells and an LNG plant in the coastal area, some logging in the
forest, and some shifting cultivation along the Belait River. A water pumping
station, supplying two coastal towns, is situated on the river. Oil-drilling
extends up to 32 km offshore along the adjacent coast.
Disturbances and threats: The forest concessions are still fairly limited, but
excessive and uncontrolled logging may affect the sustainable yield of the
swamp forest in the future.
Economic and social values: The wetland is an important forestry resource
and provides a reliable source of water for the nearby coastal towns. It is an
excellent example of a habitat type which is rapidly disappearing in other parts
of Borneo, and thus has considerable value for scientific research.
Fauna: Little information is available. The area is believed to support most if
not all of the fauna typical of north Bornean peat swamp forests, but few studies
have been carried out in the area. The Estuarine Crocodile Crocodylus porosus
is still occasionally reported.
Special floral values: The swamp forest is noted for its abundance of pitcher
plants.
Research and facilities: Very little research has been carried out in the area,
and the fauna and flora remain poorly known.
References: Anderson (1973); Anon (1983); Farmer et al. (1986); Hydraulics
Research Station (1979).
Criteria for inclusion: lb, le, 2b.
Source: Mohammad Jaya bin Haji Sahat and Euan G. Ross.
Wetland name: Tasek Merimbun and Merit
Country: Brunei Darussalam
Coordinates: 4°35'N, 114°40'E;
Location: about 25 km south of Tutong Town, Tutong District.
Area: 2,500 ha.
Altitude: Less than 15m.
Biogeographical province: 4.25.12.
Wetland type: 14 & 21.
Description of site: A complex of shallow, freshwater lakes and marshes
surrounded by a large area of seasonally flooded peat swamp forest, to the west
of the Sungai Tutong. The lakes are fed by three streams and overflow from the
Tutong River during the rainy season (August to December). The maximum
depth of water in the lakes is about 4m; the pH is low. Parts of the lakes and the
peat swamp forests dry out during the dry season.
Climatic conditions: Tropical monsoonal climate with an average annual
rainfall of about 3,000 mm. The region is under the influence of the northeast
monsoon from mid December to mid March, and the southwest monsoon from
mid May to the end of October. The average maximum temperature is 28.lC
and the average minimum, 23.6°C; the average maximum relative humidity is
94.6% and the average minimum, 73.1%.

Principal vegetation: No information is available on the aquatic vegetation.
Dryobalanops rappa and Dactylocladus stenostachys are the dominant trees in
the peat swamp forest. Rubber (Hevea brasiliensis) has been planted on
adjacent, slightly higher ground.
Land tenure: The wetland is state owned; a small area of the adjacent higher
ground is privately owned.
Conservation measures taken: The wetland is included within the recently
designated Tasek Merimbun National Park, which initially covers an area of
7,800 ha. The National Park is still under development, and enforcement of the
park regulations has not as yet been fully implemented.
Conservation measures proposed: It has been proposed that the National Park
be categorized into three zones: an intensive visitor use area, a low intensity
visitor use area, and a conservation area. The low intensity visitor use area and
conservation area would be strictly reserved for educational and scientific
research purposes.
Land use: There is a little fishing by the residents of Kampong Merimbun,
particularly for eels. A few cash crops and hill paddy are cultivated on the
adjacent high ground.
Disturbances and threats: Hunting and trapping of wildlife are insignificant,
but littering may become a problem unless adequate enforcement measures are
taken.
Economic and social values: The lakes support a small subsistence fishery,
and the area has considerable potential for outdoor recreation, conservation
education and scientific research.
Fauna: The lakes support a rich fish fauna, including eels. Up to 30 Anhinga
rnelanogaster and 30 Ardea purpurea are present all year round, and many
other species of waterfowl occur as visitors. Mammals include Cervus unicolor
and Sus barbatus. The Estuarine Crocodile Crocodylus porosus was formerly
common in the area, but is now rare.
Special floral values: None known.
Research and facilities: Brunei Museum carried out a one year project on the
natural history of the area in 1983-84.
References: Farmer et al. (1986); UGL Consultants (1982).
Criteria for inclusion: 1b, 2b.
Source: Mohammad Jaya bin Haji Sahat and Euan G. Ross.
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PHILIPPINES
INTRODUCTION
by the Haribon Foundation for the Conservation of Natural Resources
Area: 299,404 sq.km.
Population: 48,098,460 (1980) with an annual growth rate of 2.7%. The average population
density of the country is 541.4 persons per sq.km.
The Philippine Archipelago comprises approximately 7,100 islands, most of which lie in three
major island groups, namely Luzon, Visayas and Mindanao. The Archipelago is somewhat
elongate in shape, extending for 1,840 km from north to south, and about 1,000 km from east to
west at its broadest. The total coastline is about 17,460 km.
Geographically, the Philippines are considered a part of southeast Asia. The country is located
between the Equator and the Tropic of Cancer, between latitudes 04°23' and 21°25'N, and
between longitudes 1 16°OO' and 127°OO'E. It is bounded in the north by the Bashi Channel, in
the east by the Pacific Ocean, in the south by the Celebes Sea, and in the west by the South
China Sea.
The Philippines are situated some 965 km from the southeast coast of the mainland of Asia. To
the north, Taiwan is the nearest neighbour, being only 97 km from Y'ami in Batanes Province,
the northernmost island in the Philippine Archipelago. In the south, the archipelago extends to
within a few kilometers of Sabah (North Borneo) and the northern Indonesian islands.
The Philippines are located in the "Pacific Ring of Fire", a region of frequent volcanic activity.
The country also lies on the western Pacific earthquake belt which is a region of frequent land
movements. This situation may help to explain the pattern of landform and topographic
characteristics of the archipelago which is composed of a series of mountain ranges running in a
general north-south direction in close proximity to the sea. There are, however, no very high
mountains or very steep slopes, and the highest peak, Mount Apo, is only 2,930 meters above sea
level. The archipelago has rather few large rivers but many small rivers and streams which empty
directly into the sea. There are some large internal plains between the main mountain ranges, and
narrow coastal plains around most of the larger islands.
There are four main climatic zones based on the distribution of rainfall, as follows:
Type I: pronounced wet and dry seasons, the wet season during the months of June to
November, and the dry from December to May.
Type II: no proper dry season but with a very pronounced period of maximum rainfall in
December, January and February.
- Type III: an intermediate type with no pronounced period of maximum rainfall and a short
dry season lasting from one to three months only.
- Type IV: rainfall uniformly distributed throughout the year.

Summary of Wetland Situation
The Philippines are endowed with extensive wetland areas. These include such water bodies as
lakes, rivers, ponds, inland and coastal marshes and swamps, estuaries and mangrove swamps.
The total area of freshwater lakes has been estimated at about 114,000 ha, that of swamps and
estuaries about 527,000 ha, and that of brackish ponds about 176,000 ha. In addition, there are
some 130,000 ha of man-made reservoirs.
The most extensive wetland types include the following:
1. Mangrove swamps: applied to the type of forest occurring on tidal mudflats along sea coasts.
These are found fringing the shores of the islands and extending inland along rivers and streams
where the water is brackish. The conditions which are most favourable for their development are
found in quiet bays into which flow large, slow-flowing rivers. Mangroves have come under
considerable pressure from coastal development, forestry exploitation and particularly
conversion to aquaculture ponds. Over 300,000 ha of an original estimated 450,000 ha of
mangroves have been cleared legally and illegally over the last 60 years (Alvarez, 1984), and this
destruction of mangroves continues. According to the Philippine National Mangrove Committee
(1987), the area of mangrove forests decreased from 450,000 ha in 1920 to 146,139 ha in 1978.
2. Fishponds: bodies of water, generally rather small, enclosed by dikes of earth or other
materials, and serving as enclosures for fish. In recent years, ponds have also been used for
shrimp and prawn culture because of the high demand for these crustaceans in both local and
foreign markets.
3. Lakes and reservoirs: mainly freshwater wetlands whose sizes range from about two hectares
to tens of thousands of hectares.
4. Rivers, estuaries and deltas.
5. Marshes, including coastal marshes with salt-tolerant vegetation in brackish and/or saline
habitats subject to tidal inundation, and inland freshwater marshes which are usually covered
with dense vegetation.
6. Swamps: water-logged areas with inadequate drainage and usually dominated by shrub and
tree vegetation.
7. Rice paddies: although rice paddies are now generally regarded as agricultural land rather
than as wetlands, it is believed that most of the existing paddy areas were previously freshwater
swamps and marshes.
The country has a rich water bird fauna; some 115 species of waterfowl have been recorded
including 20 species of Ardeidae, 14 species of Anatidae, 17 species of Rallidae and 46 species
of shorebirds. Two species, the Philippine Duck Anas luzonica and Brown-banded Rail Rallus
mirificus, and several subspecies are endemic to the islands. The islands lie on a major migration
route for east Asian shorebirds, particularly Numenius madagascariensis, Calidris acuminata
and C. ruficollis, and the wetlands constitute important wintering areas for numerous migratory
waterfowl.

Wetland Research
It is only in recent years that a coordinated programme of research has been conducted on
wetlands. In the past, studies were occasionally carried out on a project basis, but these were
rather specific and were not sufficiently comprehensive to cover all wetland areas in the country.
Thus, for example, Laguna de Bay, the largest freshwater lake in the Philippines, has been
studied intensively, while other lakes perhaps of comparable regional and national significance
have scarcely been studied at all. Until recently, censuses of wildlife have been limited and
sporadic. However, since the launching of a conservation programme in 1981, conservation
activities have been gaining ground, and there has been a great increase in wildlife research on a
national basis.
A considerable amount of research has been carried out on the mangrove resources. The
Philippine National Mangrove Committee (1987) has recently reviewed the status, distribution
and biological and ecological characteristics of the mangrove ecosystem in the Philippines, and
has summarized traditional usage of mangroves, commercial exploitation and conversion to other
uses. The Committee has discussed the development of a National Mangrove Management Plan,
and has identified a total of 78,593 ha (58% of the remaining mangrove forest) for proclamation
as conservation and preservation areas. The balance would be allocated for conversion to
fishponds or released for other uses.
A major inventory and assessment of Philippine wetlands was initiated in 1986 as a component
of the Asian Wetlands Inventory. A preliminary inventory of all wetland resources in the country
has been prepared under the coordination of the Haribon Foundation (Haribon Foundation,
1986), and this has provided the basis for a comprehensive National Wetlands Inventory to be
built up in the years to come. Surveys and detailed research projects have commenced at many of
the nationally and internationally important sites, and a programme of waterfowl censuses has
been initiated in the three major island groups.
The Asian Wetland Bureau, in collaboration with the Forest Research Institute and the Haribon
Foundation, organized a series of training courses on bird-banding and wetland surveys in the
Philippines in 1984-86, and in April and May 1987, conducted a training programme on rapid
assessment techniques. The latter involved ground surveys at eight major wetland areas (Howes,
1987). In November 1987, the Asian Wetland Bureau established a Philippine office at the
Department of Science and Technology, Region 7, in Banilad. This office will focus on
conservation education, training, wetland surveys, wetland and water bird research, and
production of guidelines for coastal development.
Wetland Area Legislation
There is no specific and comprehensive wetland legislation in the Philippines. The scanty
jurisprudence over protected wetland areas comes under the national parks legislation with the
effect that wetland issues are considered within the wider concern for national parks.
Legislation for the protection and conservation of natural areas appears to have commenced with
the enactment of Public Act No. 3915 on I February 1932. This was "An Act for the
Establishment of National Parks, Declaring such Parks as Game Refuges and for Other
Purposes". The Act came into force two years later, on 1 January 1934, and resulted in the
creation of 59 National Parks. Because of the lack of clear-cut definitions and the vague criteria

for selection of national parks, only ten of the original areas were able to meet the standards
subsequently set out by the International Union for the Conservation of Nature and Natural
Resources (IUCN). In 1975, therefore, an inter-agency team of technical personnel from the
Development Academy of the Philippines (DAP), the Bureau of Forest Development (BFD), the
Forest Research Institute (FORI), the U.S. Peace Corps and the then Department of Natural
Resources recommended reclassification of the national park network into recreation areas,
wildlife sanctuaries or strict nature reserves.
Apart from the national park network, several other categories of protected area have been
established. These include Tourist Zones (including Biosphere Reserves) which are managed by
the Philippine Tourism Authority and were set up under six Presidential Proclamations (Nos.
1,520, 1,522, 1,551, 1,653, l,667A and 1,801). Proclamation 1,801, signed in 1978, declared
many islands and coastal zones as reserve areas for tourism and also implied some conservation
aspects. A number of local government and community groups have begun to manage some of
these reserve areas as Municipal Marine Parks. Such parks include the Municipal Marine Parks
of Pamilacan and Balicasag in Bohol Province, and the Apo Island Municipal Marine Park in
Negros Province. It is rather unfortunate that the first area to be established under Proclamation
1,801, the Sumilon Fish Sanctuary, has since been declared an open fishing ground because of
political pressure.
Areas which are devoted to the conservation of game species and other wildlife including birds
and fishes were defined and delineated by Presidential Decree No. 1,559 signed in 1978. At
present, there are twelve such Game Refuges and Bird Sanctuaries in the country. Various types
of enactments and laws have been promulgated to deal with the conservation issues relating to
Game Refuges and Bird Sanctuaries. Proclamation 753 stated that all watersheds and lakes
within watershed reservations were to be declared as Game Refuges and Bird Sanctuaries.
Presidential Decree No. 704 stipulated that all streams, ponds and waters within Game Refuges
and Bird Sanctuaries and National Parks were to be declared as fish refuges and sanctuaries.
Other laws and enactments directly linked to wetlands pertain to specific wetland types such as
lakes, mangrove areas and marshes. Letter of Instruction No. 917 signed on 22 August 1979
stated that "mangrove forests essentially needed in foreshore marine life, including special
forests which are the exclusive habitats of rare and endangered Philippine flora and fauna, are
likewise declared wilderness areas".
Other legislation important for wetland conservation includes:
a) Presidential Decree No. 705, the Forestry Reform Code of the Philippines for the
Conservation of Mangroves. This gives details of management practices such as the retention of
buffer strips of a minimum width of 40 meters around brackish water fishpond developments and
strips of a minimum width of 100 meters around sea areas. The Decree requires the owners of
mangroves to maintain or replant belts of mangroves 20 meters wide on river banks and creek
edges and not to fell in these areas.
b) Letter of Instruction No. 917, series of 1979, and Forestry Administrative Order No. 19.
The Letter of Instruction provides that all areas declared as wilderness areas or green belts shall
be closed to any form of exploitation; the Forestry Administrative Order officially reserved
30,000 hectares of Liguasan Marsh in North Cotabato Province as a Game Refuge and Bird
Sanctuary.
c) Proclamation 2,152, which declares all mangrove swamps as forest reserves.

d) Presidential Decree No. 704 (Fisheries Development Decree of 1975), which deals with
marine resources and swampy areas identified by the landscape classification committee of the
Bureau of Forest Development and released to the Bureau of Fisheries and Aquatic Resources.
e) The Marine Pollution Decree of 1976 and Presidential Decree No. 979, which deal with a
national policy to stop marine dumping.
In 1972, the Government instituted a ban on firearms and a total prohibition of hunting, but these
laws have never been enforced, and hunting remains widespread. The hunting pressure on
migratory shorebirds is particularly severe, the hunters using nets, traps, snares and light lures to
catch tens of thousands of birds each year (Parish & Buckingham, 1985).
Wetland Area Administration
The administration of National Parks, Game Refuges and Bird Sanctuaries in the Philippines has
always been centralized but has experienced six reorganizations in the last 55 years:
a) 1932-1950: The management and administration of parks and wildlife was the primary
responsibility of the Bureau of Forestry in the Department of Agriculture and Natural Resources
(DANR) (as per Act No. 3915 and DANR Administrative Order No. 88).
b) 1951-1955: Administration of parks and wildlife was entrusted to the Commission on
Parks and Wildlife, Office of the President (as per Republic Act No. 3915 and DANR
Administrative Order No. 88).
c) 1956-1971: Parks and wildlife were entrusted to the Parks and Wildlife Office, Department
of Agriculture and Natural Resources, pursuant to Executive Order No. 216.
d) 1972-1982: Parks and wildlife were entrusted to the Bureau of Forest Development,
Ministry of Natural Resources, (as per Presidential Decree No. 1, Letter of Implementation No.
9, and Presidential Decree Nos. 389, 705, 1,559 and 1,587).
e) 1982-1987: The development and management of all national parks in the provinces of
Leyte, Negros Occidental and Palawan were entrusted to the Natural Conservation Office under
the direct supervision of the Minister of Natural Resources (MNR Administrative Order No. 47).
f) 1987: Conservation programs and projects were entrusted to the Natural Resource
Conservation and Environmental Protection Authority under the new Department of
Environment and Natural Resources (DENR). The Forest Management Bureau is concerned with
forest development and conservation, and assists the DENR in the formulation of policies for the
development and management of protected areas.
Organizations involved with Wetlands
a) Governmental Organizations
- Department of Environment and Natural Resources, Ministry of Natural Resources
Particularly the Protected Areas and Wildlife Bureau.
- Bureau of Forest Management, Ministry of Natural Resources

Concerned with forest development and conservation.
- Natural Resources Management Center, Ministry of Natural Resources
Particularly the National Mangrove Committee, the Remote Sensing Division and the Marine
Parks Development Program. The NRMC houses the Headquarters of the Regional Mangrove
Information Center, publishes the bulletin "Bakawan", and maintains the Regional Mangrove
Information Network.
- Forest Research Institute (FORI), Ministry of Natural Resources Particularly the Outdoor
Recreation and Wildlife Research Division. National Environmental Protection Council,
Ministry of Human Settlement
-Forest Products Research and Development Institute, Ministry of Science The Department
conducts some research on mangroves. Bureau of Fisheries and Aquatic Resources, Ministry of
Agriculture and Food
The Bureau is responsible for fisheries development, improvement and management, and carries
out studies of the fisheries resources at wetlands throughout the Philippines.
- Bicol River Basin Development Program
There are over ten similar River Basin Authorities in the Philippines.
- Bohol Integrated Area Development Project
- Cagayan Integrated Area Development Project
- Central Visayas Regional Projects
- Laguna Lake Development Authority
The specific authority for Laguna de Bay.
- Mindoro Integrated Rural Development Project
- Palawan Integrated Area Development Project
- Samar Integrated Rural Development Project
- Task Force Pawikan, Ministry of Natural Resources
Zamboanga del Sur Development Project/PADAP
b)
-

Non-governmental Organizations
The Haribon Foundation for the Conservation of Natural Resources
Wildlife Foundation of the Philippines
Philippine Wildlife Conservation Foundation
Ecological Society of the Philippines
ICBP National Section
International Center for Living Aquatic Resources Management (ICLARM)
Particularly the ASEAN Integrated Coastal Resources Management Project.
Asian Wetland Bureau - Philippines

c) Universities
- University of the Philippines
University bodies involved with wetlands include the Marine Science Institute and U.P. Science
Research Foundation in the College of Arts and Sciences, Diliman Campus; the National Water
Resources Council in the College of Engineering, Diliman Campus; and the College of Forestry
and Program for Environmental Science and Management at Los Banos Campus.
- Mindanao State University
Particularly the College of Fisheries, Department of Biology and Natural Science
Museum.
- Silliman University Research Centre, Silliman University
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WETLANDS
Site descriptions taken from a report prepared for this Directory by the Haribon Foundation for
the Conservation of Natural Resources (Haribon Foundation, 1986), an inventory of the wetlands
of Visayas and Mindanao compiled for the Directory by Perla M. Magsalay of the Asian
Wetland Bureau (Philippines Office), and wetland data sheets provided by Simplicia N.
Alonzo-Pasicolan of the Forest Research Institute, John R. Howes of the Asian Wetland Bureau
and Robert S. Kennedy. Additional information has been taken from Project Aqua (Luther &
Rzoska, 1971) and a report on the conservation of wetlands in the Philippines prepared by Jesus
B. Alvarez Jr and Edgar G. Buensuceso for the 10th Asian Continental Section Conference of
ICBP.
Wetland name: Palaui Island
Country: Philippines
Coordinates: l8°33'N, l22°08'E;
Location: in Santa Ana Municipality, off the extreme northeastern tip of Luzon.
Area: Several 100 ha.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 03 & 06.
Description of site: An area of intertidal mudflats and sand flats with offshore coral reefs around
a small island off the northern tip of Luzon. The island is 10 km long by up to 4.5 km wide, and
has a maximum elevation of 307m.
Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV).
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important staging area for migratory shorebirds, particularly during the autumn
migration. The island provides the first significant area of mudflats for shorebirds crossing the
Bashi Channel and Luzon Strait from Taiwan.
Special floral values: No information.
Research and facilities: Preliminary shorebird surveys have been conducted by
Alonzo-Pasicolan (1987).
References: Alonzo-Pasicolan (1987).
Criteria for inclusion: lb. 2c, 3b.
Source: Haribon Foundation.
Wetland name: Buguey Wetlands

Country: Philippines
Coordinates: 18°17'N, 12l°50'E;
Location: on the north coast of Luzon, in the municipality of Buguey, Cagayan Province.
Area: c.14,400 ha (approximately 80% of Buguey Municipality consists of wetlands).
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 06, 07, 08, 10 & 19.
Description of site: A complex of coastal lagoons, freshwater marshes, brackish and saline
marshes, mangrove swamps and intertidal mudflats, with some fishponds and shrimp ponds and
a very large area of rice paddies; on the south shore of the Babuyan Channel, east of the mouth
of the Cagayan River.
Climatic conditions: Humid tropical climate with an average annual rainfall of about 2,200 mm
more or less evenly distributed throughout the year (Type IV).
Principal vegetation: The aquatic vegetation includes Nypa fruticans, mangrove species and
Ipomoea reptans. Plant communities in adjacent areas include Pandanus sp and plantations of
coconuts.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Aquaculture and rice cultivation in parts of the wetland, and illegal hunting
throughout.
Disturbances and threats: The destruction of mangroves for the creation of shrimp and
fishponds has greatly reduced the extent of the mangroves, and this destruction continues.
Waterfowl hunting, although illegal, is widespread, and there is extensive use of pesticides by
the rice farmers. Ducks and egrets frequently feed in the rice paddies, and there have been
incidents of birds dying from poisoning.
Economic and social values: The wetland is an important area for rice and fisheries production.
Fauna: An important staging and wintering area for migratory waterfowl, notably ducks and
shorebirds. Some 3,000-5,000 ducks have been recorded in November, mostly Dendrocygna sp
and Anas luzonica. Up to 3,000 other waterfowl have been observed, the commoner species
including Ixobrychus sinensis, I. eurhythmus, I. cinnamomeus, Bubulcus ibis, Egretta garzetta,
E. intermedia, E. alba, Gallicrex cinerea and Sterna albifrons. Over 940 shorebirds were
recorded in April-May 1986 including:
32 Rostratula benghalensis
138 Pluvialis dominica
276 Charadrius dubius
65 C. mongolus
112 Numenius phaeopus
70 Xenus cinereus
57 Heteroscelus brevipes
10 Limnodromus semipalmatus
Special floral values: No information.
Research and facilities: Some waterfowl censuses have been carried out by Alonzo-Pasicolan.
References: Alonzo-Pasicolan (1987); National Water Resources Council (undated).
Criteria for inclusion: 1b, 3b.
Source: Haribon Foundation.

Wetland name: Pangasinan Wetlands
Country: Philippines
Coordinates: 16°02'N, 120°05'-120°20'E;
Location: on the coastal plain between Dagupan City and Binmaley Municipality, Pangasinan
Province, central Luzon.
Area: c.3,000 ha.
Altitude: 0-5m.
Biogeographical province: 4.26.12.
Wetland type: 06, 10 & 19.
Description of site: A large area of fishponds and rice paddies with adjacent intertidal mudflats
extending for about 25 km along the south shore of Lingayen Gulf, west of Dagupan City. Over
ten rivers and creeks, all branches of the Agno River, run through the wetland and drain into the
Gulf. The fishponds and mudflats cover 1,969 ha; the waterways 664 ha. Extensive mangrove
swamps once occurred in the area, but these have been almost completely cleared for the
construction of fishponds. The wetland lies at the northern edge of the alluvial plains of central
Luzon which have been extensively flooded by the monsoon rains in recent years.
Climatic conditions: Humid tropical climate characterized by two pronounced seasons; a dry
season from November to April, and a wet season from May to October (Type I). The mean
annual temperature is 27.5°C and the mean annual humidity 78.5%.
Principal vegetation: A few remnants of mangroves; cultivated areas with rice, sugar cane, corn
and other crops.
Land tenure: The fishponds and rice paddies are privately owned.
Conservation measures taken: In 1987, the Bureau of Forest Development in Dagupan
launched a Mangrove Revegetation Project to replant areas denuded of mangroves.
Conservation measures proposed: None
Land use: Aquaculture, agriculture (mainly rice-growing) and residential.
Disturbances and threats: Destruction of mangroves for the construction of fishponds has
proceeded to the point at which almost no mangrove is left.
Economic and social values: The wetland supports an important fishery. The main species
raised in the fishponds and other water impoundments include mullet Mugil sp, common carp
Cyprinus carpio, Soraderondon sp, milkfish Chanos chanos and mudfish Ophicephalus striatus.
The low-lying alluvial plain extending south from Lingayen Gulf is a major rice-growing area.
Fauna: An important staging and wintering area for migratory shorebirds. Alonzo-Pasicolan
(1987) recorded a total of 687 shorebirds of 20 species in late November 1986.
Special floral values: No information.
Research and facilities: None
References: Alonzo-Pasicolan (1987).
Criteria for inclusion: le, 3b.
Source: Haribon Foundation.
Wetland name: Candaba Swamp
Country: Philippines
Coordinates: 15°05'N, 120°53'E;

Location: near the towns of Candaba, San Miguel and San Ildefonso, 50 km NNW of Metro
Manila, Pampanga and Bulacan Provinces, central Luzon.
Area: 32,000 ha.
Altitude: 11 m.
Biogeographical province: 4.26.12.
Wetland type: 11, 15, 17, 18, 19 & 20.
Description of site: A complex of freshwater ponds, swamps and marshes with surrounding
areas of seasonally flooded grassland, arable land and palm savanna on a vast alluvial flood
plain. The entire area is usually flooded in the wet season, but most of it dries out during the dry
season (late November to April) and is converted into rice fields and plantations of watermelons.
The main area for waterfowl is an impoundment of about 300 ha, with a mixture of open shallow
water, small islands, and rafts of floating vegetation, adjacent to the Pampanga River about nine
km north of Baliuag. The impoundment is used as a fishpond during the rainy season, and then
drained in January or February to be used for agriculture. Candaba Swamp acts as a natural flood
retention basin holding wet season overflow from the Maasim, San Miguel, Garlang, Bulu and
Penaranda Rivers, and draining into the Pampanga River. The natural retention capacity is
estimated at approximately 1.5 billion cubic meters. The average depth of water is 1-2m, and the
maximum about 5m.
Climatic conditions: Tropical climate with a pronounced dry season from November to May
and a pronounced wet season from June to October (Type I).
Principal vegetation: No information is available on the aquatic vegetation; most of the flood
plain is under cultivation for rice and other crops, and there are some patches of Nypa fruticans
and mangroves in surrounding areas.
Land tenure: A small part of the swamp is state owned and has been classified as "alienable and
disposable"; the remainder is privately owned by many individuals.
Conservation measures taken: None.
Conservation measures proposed: A proposal has been made by the local government of
Pampanga to delineate some 500 ha of the swamp as a waterfowl sanctuary. The Haribon
Foundation has proposed the establishment of a multiple use sanctuary which would protect
migratory waterfowl populations, provide an educational and recreational facility for the general
public, and act as a water storage reservoir for the local fisheries and for emergency irrigation of
surrounding farmland.
Land use: Aquaculture (fishponds) and agriculture (mainly rice and water melons); fishponds
and cultivation of rice and sugar cane in surrounding areas. The swamp was a traditional
waterfowl hunting area in the past, and some hunting of ducks and rails, although now illegal,
still occurs.
Possible changes in Land use: The swamp may be converted into a retention basin for routing
peak discharges.
Disturbances and threats: Some siltation is occurring, but this is unlikely to be very serious in
the short term unless drastic erosion takes place in the Sierra Madre Range. However, some
portions of the marsh have been converted into fishponds while other areas have been drained for
agricultural purposes. Large areas are planted with water melons during the dry season, and there
is a possibility that water levels may be controlled so that crops can be grown all year round.
There is some illegal hunting of birds for recreational purposes.
Economic and social values: The swamp is important for agricultural and fisheries production
(mainly Chanos chanos), for flood control, and as a source of water for irrigation. It is a

favourite spot for local and visiting bird-watchers and naturalists, and has great potential for
nature-oriented outdoor recreation and conservation education as there are few other places so
close to the metropolitan area of Manila that support so much wildlife.
Fauna: An extremely important staging and wintering area for ducks, especially in October and
November when the swamp regularly supports between 5,000 and 10,000 birds. In 1982, about
100,000 ducks were observed in a single day. No other site in the Philippines is known to
support such large concentrations of Anatidae. The two most abundant species are Anas luzonica
and A. querquedula; A. acuta is common, and Dendrocygna arcuata, Anas penelope, A.
clypeata, Aythya ferina and A. fuligula occur in significant numbers. Anas strepera and Aythya
baeri were recorded in 1978 and 1979 respectively, the first observations of these species in the
Philippines. The area is also very important for wintering egrets; about 3,000-5,000 Egretta alba
were observed in January 1987. The reed-beds at Candaba and in the surrounding areas are one
of the few known wintering areas of the Speckled Reed Warbler Acrocephalus sorghophilus, a
very local species which breeds in northeastern China. The marshes support breeding
populations of several Rallidae, notably Rallus torquatus and Porphyrio porphyrio, and some
ducks may breed. In all, about 60 species of birds use the marsh for feeding and roosting.
Special floral values: No information.
Research and facilities: Preliminary faunal and floral surveys have been carried out.
References: Alonzo-Pasicolan (1987); Alvarez (1984); Glass et al. (1979); Karpowicz (1985);
Kennedy & Dickinson (1980); Tahal Consulting Engineers (1978).
Criteria for inclusion: lb. le, 2a, 2b, 3a.
Source: Haribon Foundation and Robert S. Kennedy.
Wetland name: Manila Bay
Country: Philippines
Coordinates: l4°25'-14°55'N, 120°32'-121°00'E;
Location: intertidal areas from the Municipality of Balanga round the north end of Manila Bay
to Cavite City, south of Metro Manila, Luzon.
Area: c.130,000 ha.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 01, 02, 06, 07, 09 & 10.
Description of site: A large enclosed sea bay fringed by shallow intertidal mudflats and sand
flats. The Bay is influenced to the north by the delta of the Pampanga and Meycauayan Rivers.
Mangrove is limited and most has been converted to large areas of aquaculture ponds and salt
pans. The Bay is saline with fresh water input from numerous rivers, notably the Panipanga
River System as well as the Meycauayan and Pasig rivers. There is heavy surface runoff from
Mount Bakaan and Mount Natib to the west. Salinities range from about 30 p.p.t. in the Bay to
almost fresh in the estuaries, depending on rainfall and river discharge. The tidal variation is
about 1.25m.
Climatic conditions: Tropical climate with a pronounced dry season from November to April,
and a pronounced wet season for the remainder of the year (Type I). The area is protected from
the northwest monsoon, but open to the southwest monsoon and cyclonic storms.
Principal vegetation: Relicts of mangrove swamp, particularly in the Bataan area; the
dominant species are Rhizophora apiculata, R. mucronata, Avicennia marina, Nypa fruticans

and Sonneratia alba. There are also small areas of Schyphiflora hydrophyllacea, S. acida,
Acanthus illicifolius and Excoecaria agallocha. Plant communities in adjacent areas include
plantations of Cocos nucifera and denuded hill vegetation.
Land tenure: A mixture of state and private ownership.
Conservation measures taken: No protected areas have been established. The National
Pollution Control Council and Haribon Foundation have launched an anti-pollution campaign.
Conservation measures proposed: There may be proposals in existence from Government
agencies with regard to pollution, fisheries and aquaculture. Howes (1987) proposes
management guidelines for replanting of mangrove species in aquaculture areas, and regular
monitoring of shorebird concentrations and the benthic biomass of the intertidal flats.
Land use: The city and port of Metro Manila, a major centre for international trade and
commerce, is situated on the east side of the Bay. Fishing is very important; there are high
concentrations of fish traps and extensive mariculture within the open sea area, and aquaculture
schemes cover about 70 km of the coastline. The milkfish Chanos chanos is the principal species
involved. There is a salt pan industry at Cavite in the southeast, and several areas of shanty town
development on the shores of the Bay. Surrounding areas are both urban (Metro Manila) and
rural (Cocos nucifera plantations and other agricultural activities).
Possible changes in Land use: There is a high likelihood that there will be an increase in
aquaculture projects at the expense of the remaining mangrove resources. In 1978 in the
Philippines as a whole, there were additional applications for the destruction of about 21% of the
remaining mangrove areas for aquaculture projects.
Disturbances and threats: The many threats to the wetland include the destruction of the
remaining patches of mangroves for aquaculture, reclamation of intertidal areas for housing
development, road construction and salt pans, continuous dredging, pollution from heavy
industry in the Metro Manila area, and the shooting of shorebirds at fishponds. There is
continued denudation of the natural vegetation in the water catchment area.
Economic and social values: The site is very important for its fisheries production which
supports a large urban population along the periphery of the Bay. It is an ideal area for research
on fisheries, wildlife, biomass and marine pollution because of its close proximity to major
research agencies.
Fauna: The intertidal mudflats, fishponds and saltpans are used by large numbers of migratory
shorebirds in winter and during the migration seasons. Monthly counts by S. Gast at a high tide
roost on a sandy reclamation area in Metro Manila during the period 1979-1982 revealed a
maximum of about 32,000 shorebirds in January 1980. The commonest species were:
Pluvialis dorninica (8,000)
Charadrius dubius (2,000)
C. alexandrinus (15,000)
C. mongolus (5,000)
Calidris ruficollis (2,000)
In early April 1987, JR. Howes recorded about 8,000 shorebirds of 20 species at sevens sites,
mainly drained fishponds and areas of intertidal mudflat. These included:
2,567 Calidris ruficollis
1,278 C. ferruginea
1,259 Pluvialis dominica
1,374 Tringa stagnatilis

Other waterfowl occurring commonly in the Bay include Nycticorax caledonicus, Bubulcus ibis,
Egretta garzetta, E. alba, Ardea purpurea, A. cinerea, Sterna hirundo, Chlidonias hybrida (up to
2,000), C. leucoptera (up to 1,000) and Gelochelidon nilotica (up to 2,000).
Dolphins have been recorded in the bay.
Special floral values: The small pockets of mangrove swamp remaining in Pampanga Bay are of
considerable value for research and conservation education.
Research and facilities: A considerable amount of research has been carried out by the National
Pollution Control Commission in its Manila Bay Monitoring Project (Phase I). Some studies
have been carried out by the Bureau of Fisheries and Aquatic Resources, and shorebird studies
have been conducted by the Forest Research Institute and Asian Wetland Bureau. The Forest
Research Institute and University of the Philippines at Los Banos are planning to carry out a
productivity study of the benthic biomass.
References: Alas & Tomgson (1987); Alonzo-Pasicolan (1987); Howes (1987); National Water
Resources Council (l983a).
Criteria for inclusion: lb, le, 2c, 3a.
Source: Simplicia Alonzo-Pasicolan, Haribon Foundation and John R. Howes.
Wetland name: Laguna de Bay
Country: Philippines
Coordinates: 14°ll'-14°32'N, l21°03'-121°29'E;
Location: 10 km southeast of Metro Manila, bounded in the north by Rizal Province and in the
south by Laguna Province, Luzon.
Area: 91,136 ha. The area of the watershed excluding the lake is 382,000 ha.
Altitude: 2m.
Biogeographical province: 4.26.12.
Wetland type: 11 & 14.
Description of site: The largest lake in the Philippines, with a shoreline of about 220 km and a
total volume of 3.2 billion cubic meters. A shallow freshwater lake, formerly an extension of
Manila Bay which was cut off at its northern end by slight arching that took place along the
eastern shore of the Bay. The lake is naturally eutrophic and highly productive. Increasing
enrichment in terms of plant nutrients such as nitrogen and phosphorus has been caused by
human activities in the watershed. The lake is surrounded by low-lying alluvial plains which are
often inundated during heavy rainfall. The lake drains through a single outlet, the Napindan
Channel, which joins the Marikina River seven km downstream to form the Pasig River. The
latter flows into Manila Bay. The mean depth of the lake is 2.5-3.Om and the maximum 6.5m.
The pH varies from 7.6 during the cool months to 10 at the peak of algal bloom in mid summer;
the average is about 8.5. The water is relatively turbid, and has an average dissolved oxygen of
10.5 p.p.m. Wind action can cause severe turbidity due to suspension of bottom sediments,
particularly during typhoons. At the end of the dry season, the level of the lake often falls below
that of Manila Bay, allowing sea water to flow into the lake at high tide. However, a hydraulic
control structure has recently been constructed on the Napindan Channel and this backflow no
longer occurs. The lake reaches its maximum level between September and November, and then
falls by an average of 1.7m to its lowest level in May or June. The lake is fed by 21 small rivers
and streams, and the total inflow from the watershed is capable of flushing the entire lake once a
year.

Climatic conditions: Most of the lake has a tropical climate with a pronounced dry season from
November to April and a pronounced rainy season for the remainder of the year (Type I), but in
the extreme east, the rainfall is more evenly distributed throughout the year (Type IV). The
average annual rainfall varies from about 1,600 mm in the west to 3,200 mm in the mountainous
northeastern part of the watershed. The mean annual temperature is 27°C; mean monthly
temperatures range from 25°C to 29.5°C, and the extremes are 16°C and 40°C. The mean annual
relative humidity 76%.
Principal vegetation: Large areas of Eichhornia crassipes in the lake and along quiet stretches
of its tributaries. At its most prolific, the Eichhornia can cover as much as 5% of the lake's
surface. There is some emergent marsh vegetation on the southeastern shore of the lake and in
the Siniloan area, dominated by species of Phragmites and Typha. Other aquatic plants include
Nymphaea sp, Hydrilla verticillata, fpomoea reptans and filamentous algae. The dominant
natural vegetation is surrounding areas is Imperata cylindrica and Saccharum spontaneoum, but
most of the land is cultivated for crops such as rice, corn, sugar cane, root vegetables, cacao,
coffee and coconuts.
Land tenure: The lake is state owned (public water); surrounding areas are privately owned.
Conservation measures taken: No protected areas have been established. The Haribon
Foundation has launched a "Save the Lake Movement", and a considerable amount of mass
media coverage has been given to the problems facing the lake. As a result of pressure from the
Haribon Foundation, the Rizal Cement Factory, which previously dumped its effluent into the
lake at Binangonan, has been closed.
Conservation measures proposed: Various proposal have been made in the past for
environmental improvement and the creation of fish sanctuaries to prevent further depletion of
the fish stocks. In the early 1980s, the Laguna Lake Development Authority produced a Lake
Fishery Zoning and Management Plan, the basic aim of which was to reduce the area of fish pens
to 21,000 ha, but it seems that this plan was never implemented. Davies et al. (1986) have
recently summarized the problems facing the lake ecosystem and have made a number of
recommendations on fish pens, the use of the lake for irrigation and human water supply, and
future research.
Land use: Open-water fishing has been carried out in the lake for a considerable time. In the
1960s, the commercial fishery consisted of finfish, shrimps, clams and snails. In 1961-1964, the
yearly catch of fish averaged 80,000-82,000 metric tonnes and that of shrimps and molluscs
about 240,000 metric tonnes. However, with the introduction of motor boats and widespread use
of nets with very small mesh, fish stocks were seriously depleted, and by 1968 the annual harvest
of fish had fallen to 39,000 metric tonnes. Most of the fish caught were of low market value and
were used for animal feed. In 1970, the Laguna Lake Development Authority pioneered a new
type of fish culture using fish pens to rear milkfish (Chanos chanos) and other species for human
consumption. This proved to be very successful and there was a rapid proliferation of fish pens
throughout the lake. By 1983, 31,000 ha of the lake were covered by fish pens, and by 1987,
about 70% of the lake surface had been enclosed. Other uses include the raising of ducks and
poultry, transportation, and irrigation. Land use in the watershed is varied; the northwestern
portion is highly urbanized and industrialized, while the southern portion is mostly agricultural
with rice production, livestock, poultry and duck-raising as the main activities. In the entire
Laguna Lake basin, there are 43,800 ha of rice paddies, 11,900 ha of varied crops, 69,900 ha of
fruit trees, 211,100 ha of forest, 141,900 ha of grassland and scrub, 4,000 ha of wetlands and
25,200 ha of developed land.

Possible changes in Land use: Fishpond operations are being encouraged in the surrounding
areas to increase the supply of fish products for Metro Manila. As the demand for drinking water
for Manila begins to exceed river sources, some thought is being given t the development of the
lake for human water supply. This would require a programme of strict pollution control to
improve water quality, which would in turn improve productivity and ensure the long-term
sustainability of the lake system.
Disturbances and threats: The rapid proliferation of fish pens and intensive aquaculture have
produced a number of serious problems including slower rates of fish growth and lower yields.
The yield of fish from the fish pens was halved between 1973 and 1982, and the open water
fishery showed a 46% decline in yield in the same period. Because of the poorer fish harvests,
the fish pen operators have resorted to supplementary feeding and this has had a detrimental
effect on water quality. Furthermore, the pens have rendered access to open water fishing areas
difficult, and have reduced water circulation, which has favoured the spread of water hyacinth.
The rapid development of the lake region has resulted in high levels of pollution from human,
industrial and agricultural sources. The dumping of waste from plastic and textile factories and
poultry farms has been especially harmful. The most serious pollutants are the heavy metals,
lead, mercury and cadmium, and certain pesticides widely used on neighbouring agricultural
land. Other threats to the lake system include the control of water levels for agricultural,
domestic and industrial purposes, and extensive reclamation works on the foreshore for
development of industrial estates, residential estates and recreation facilities. Deforestation in the
water catchment area has resulted in severe soil erosion and increased siltation in the lake. The
closure of Napindan Channel with a hydraulic control structure has prevented the inflow of sea
water from Manila Bay, and this has resulted in increased turbidity of the lake waters and a
subsequent increase in algal blooms.
Economic and social values: Laguna de Bay is of outstanding importance for its fisheries
production, and could provide a very substantial source of fresh water for Metro Manila.
However, unless effective measures are taken in the near future to curb over-exploitation and
reduce levels of pollution, there is a real danger that these valuable natural resources will be
destroyed.
Fauna: The lake is known to support at least 23 native species of fishes belonging to 16 families,
and many more species have been introduced. Commercially important fishes include white
goby, mudfish, ayungin, milkfish, catfish, kanduli, the tilapias, common carp and plasalit
(Glossogobius giurus, Ophicephalus striatus, Therapon plumbeus, Chanos chanos, Clarias sp,
Anus manilensis, Ti/apia mossambica, T. nilotica, Cyprinus carpio and Tnichogaster sp). The
freshwater prawn Macrobrachium sp is also harvested commercially. A wide variety of
waterfowl occur, the commoner species including Ixobrychus sinensis, I. cinnamomeus, Ardea
cinerea, Rallus mirificus (a species endemic to the Philippines), Porphyrio porphyrio, Fulica
atra, Hirnantopus hirnantopus and Sterna albifrons.
Special floral values: None known.
Research and facilities: A considerable amount of 1imno1ogicl and fisheries research has been
carried out, and a continuous research programme has been developed to study the lake waters
and their resources, isolate major problems and seek their solutions. Numerous studies have been
conducted by the Laguna Lake Development Authority, Bureau of Forest Development, Forest
Research Institute, University of the Philippines (Diliman and Los Banos), PCARRD, IRRI,
National Museum and SEAFDEC. The lake exhibits an accelerated geological ageing which is of
outstanding ecological interest.

References: Alonzo-Pasicolan (1987); Bureau of Fisheries and Aquatic Resources (1984-85);
Davies et al. (1986); Laguna Lake Development Authority (1978); Lonsigan (1985); Luther &
Rzoska (1971); National Water Resources Council (l983b).
Criteria for inclusion: le, 2d, 3b.
Source: Simplicia N. Alonzo-Pasicolan and Haribon Foundation.
Wetland name: Taal Lake
Country: Philippines
Coordinates: 14°OO'N, 121°19'E;
Location: 60 km south of Metro Manila, central Batangas Province, Luzon.
Area: 23,424 ha.
Altitude: 2.5m.
Biogeographical province: 4.26.12.
Wetland type: 14.
Description of site: A large caldera lake with an island of 4,537 ha in extent (Volcano Island)
rising to 310m. The lake is fresh and oligotrophic; the maximum depth is 200m, the bottom is
clay loam to sandy, and the pH values range from 7.0 to 8.5. The lake is fed by a number of
streams rising on the Tagaytay Ridge adjacent to the lake, and in the Naligang, Cayluya and
Palay-palay mountains to the west; it drains southwest into Pansipit River which flows into the
nearby Balayan Bay at Lemery.
Climatic conditions: Tropical climate with a pronounced dry season from November to April
and a pronounced wet season for the rest of the year (Type I). In the southeastern part of the
watershed, the seasons are less pronounced (Type III). The mean annual temperature is 2TC,
mean monthly temperatures ranging from 26° to 29°C. April and May are the warmest months
with a mean maximum temperature of 35°C, and December and January are the coldest with a
mean minimum of 22°C. The mean annual relative humidity is 78%, the monthly means ranging
from a minimum of 60% to a maximum of 92%.
Principal vegetation: The dominant aquatic plants are Vallisneria sp, Eichhornia crassipes,
filamentous algae, Hydrilla verticillata and Ipomoea reptans. The natural vegetation in
surrounding areas is mainly composed of grasses and shrubs dominated by Imperata cylindrica
and Saccharum spontaneum.
Land tenure: State owned (public water).
Conservation measures taken: In 1967, Volcano Island was made into a National Park, the
Taal Volcano Island National Park (4,537 ha), but the lake itself is unprotected.
Conservation measures proposed: None
Land use: Fishing and outdoor recreation. Grazing of domestic livestock, cultivation of rice and
other crops, and fruit farming in surrounding areas. There are several towns and villages around
the lake.
Disturbances and threats: The most serious threats to the lake are urban encroachment and the
continuing deterioration of soil quality as a result of erosion. The lake basin has experienced
various degrees of erosion with approximately 32% of the land area classified as strongly
susceptible to erosion. A variety of exotic fish species have been introduced into the lake, and
recent volcanic activity has affected the limnological characteristics of the lake.
Economic and social values: Taal Lake is a very popular vacation spot; it is set amidst beautiful
surroundings and includes the crater of one of the lowest volcanoes in the world. The lake

supports a major fishery for species such as milkfish Chanos chanos, common carp Cyprinus
carpio, tilapia Tilapia spp, goby Glossogobius giurus, mudfish Ophicephalus striatus and
ayungin Therapon plumbeus.
Fauna: The lake has a rich crustacean, molluscan and fish fauna with many endemic species
such as the Tawilis Harrengula tawilis.
Special floral values: No information.
Research and facilities: There is a PHIVOLCS station on Volcano Island, and a field station of
the Bureau of Fisheries and Aquatic Resources near the Pansipit River. A considerable amount
of research has been conducted on the limnology of the lake and its invertebrate and fish fauna.
References: Luther & Rzoska (1971); National Water Resources Council (1983c).
Criteria for inclusion: 1b, 2d.
Source: Haribon Foundation.
Wetland name: Balayan Bay and Calatagan Peninsula
Country: Philippines
Coordinates: 13°49'-l3°5O'N, 120°37'-120°38'E;
Location: 80 km SSW of Metro Manila, Batangas Province, Luzon.
Area: 75,000 ha.
Altitude: 3-5m.
Biogeographical province: 4.26.12.
Wetland type: 01, 04, 05, 06, 07, 08 & 10.
Description of site: A large sea bay with intertidal flats and mangrove forest (Balayan Bay),
adjacent areas of fish and shrimp ponds, and the coastal wetlands of the Calatagan Peninsula to
the west, including Pagapas Bay. In Balayan Bay and the adjacent smaller Pagapas Bay, the
substrate is generally muddy but there are some small areas of sandy flats. The tidal range is
high, and at low tide the mudflats extend outwards for about 900 meters. Approximately 50% of
the original mangrove forest has been cleared for the construction of fish and shrimp ponds. The
west coast of Calatagan Peninsula faces the South China Sea and is bordered by a broad and
well-developed fringing reef about 13 km long and 900 meters wide. The outer edge of the reef
is characterized by an intensive coral growth, which is usually exposed at low tide. The reef flats
are sandy with an abundant growth of seagrasses, and the inner reef near the lagoon is sandy and
rocky.
Climatic conditions: Tropical monsoon climate with a pronounced dry season from November
to April and a pronounced wet season for the rest of the year (Type I).
Principal vegetation: Mangrove forest dominated by Avicennia marina, Rhizophora mucronata
and Sonneratia sp, and beds of seagrasses and algae. Grassland, coconut plantations, rice paddies
and corn fields in adjacent areas.
Land tenure: The Bay is state owned; the Calatagan coastal wetlands are privately owned.
Conservation measures taken: No protected areas have been established but a private
landowner has taken measures to protect the mangroves fringing his property in Balayan Bay,
and some efforts have been made to improve environmental awareness amongst other local
residents.
Conservation measures proposed: The Forest Research Institute is developing a programme of
intensive conservation education in the area, with local officials of Batangas Province
participating in its implementation (1987-1990).

Land use: Fishing for shrimps and finfish, aquaculture (fish and shrimp ponds), and commercial
farming of seaweed Eucheuma sp. Cattle raising and the cultivation of rice, corn and coconuts in
adjacent areas.
Disturbances and threats: The clearing of mangroves to make room for aquaculture ponds and
the cutting of mangroves for firewood continue. A geothermal plant has been constructed in the
Municipality of Balayan, and its waste is dumped into Balayan Bay.
Economic and social values: The Bay supports a very important fishery. Local communities are
dependent to a large extent on the coastal resources for their livelihood, and approximately 30%
of the population are fishermen and shrimp gatherers.
Fauna: Fish species include Chanos chanos. The intertidal mudflats are used by more than
10,000 shorebirds during their northward and southward migrations. About 5,200 shorebirds
were observed in late October 1986, including:
370 Pluvialis dominica
770 Charadrius dubius
300 C. alexandrinus
460 C. mongolus
400 Numenius arquata
490 Tringa totanus
100 Xenus cinereus
230 Actitis hypoleucos
120 Heteroscelus brevipes
950 Calidris ruticollis
Five Asiatic Dowitchers Limnodromus semipalmatus were recorded during this survey.
Special floral values: No information.
Research and facilities: The area was used as a major bird-banding site by the MAPS Program
in 1972, and in recent years, the Forest Research Institute and Asian Wetland Bureau have
carried out studies on the migratory shorebirds.
References: Alonzo-Pasicolan (1987); Karpowicz (1985); Parish (1987).
Criteria for inclusion: 1b, le, 2c, 3b.
Source: Simplicia N. Alonzo-Pasicolan and Haribon Foundation.
Wetland name: Tayabas Bay including Pagbilao Bay
Country: Philippines
Coordinates: 13°53'N, 121'37'E to l3°32'N, l22°l0'E
Location: (Pagbilao Bay 13°55'N, 121°43'E); 100 km southeast of Metro Manila, east from
Lucena City to the region of General Luna, Quezon Province, Luzon.
Area: c.50,000 ha; c.l00 km of coastline.
Altitude: 0-lOm.
Biogeographical province: 4.26.12.
Wetland type: 01, 02, 03, 06, 07, 10 & 19.
Description of site: A large sweeping sea bay,stretching from Pagbilao Bay in the northwest to
the Bondoc Peninsula in the southeast; with extensive intertidal mudflats, sand flats, associated
pockets of mangroves and offshore coral reefs. Much of the mangrove has been converted to fish
culture ponds, and the area of fishponds continues to expand. The 700 ha patch of mangroves in
the delta of the Palsabangon River and its distributaries in Pagbilao Bay is protected from strong

wave action by the islands of Pagbilao Grande, Dampalita and Patayan. The rivers entering
Pagbilao Bay rise in the Sierra Madre Range to the northeast and constitute the major input of
freshwater to the Bay. Salinities vary according to seasonal fluctuations in river discharge in
estuarine areas. The pH values range from 7 to 8. The tide is predominantly of the semi-diurnal
type with a mean tidal range of 0.91m and a diurnal range of 1.46m.
Climatic conditions: Humid tropical climate, intermediate between Type II and Type IV. There
is no pronounced period of maximum rainfall, and the relatively short dry periods last for up to
about three months. The rainy season starts in June and reaches its peak in October. The average
annual rainfall is 3,147 mm, and the mean annual temperature 27.2°C. The hottest month is May,
with a mean temperature of 28.9°C, and the coldest January, with a mean temperature of 25.4'C.
The mean monthly relative humidity ranges from a low of 78% in April and May to a high of
84% in December and January. The area is unprotected from the northeast monsoon, trade winds
or cyclonic storms.
Principal vegetation: Mangrove forest with true mangrove species and mangrove associates
representing 23 families, notably Rhizophoraceae (eight species), Avicenniaceae (three species),
Sonneratiaceae, Combretaceae, Aegicerataceae, Meliaceae, Euphorbiaceae and Rubiaceae. The
dominant species are Rhizophora apiculata, R. mucronata, Ceriops tagal, C. decandra,
Avicennia officinalis, A. marina, Excoecaria agallocha and Bruguiera cylindrica. Plant
communities in adjacent areas include dipterocarp forest on ridges, and plantations of Cocos
nucifera and rice paddies on the coastal plain.
Land tenure: A mixture of state and private ownership; the fishponds are leased from the
Government, and the rice paddies are privately owned.
Conservation measures taken: The Agroforestry and Mangrove Forest Research Center at
Talipan in Pagbilao Bay includes 114 ha of good quality mangrove forest protected as a faunal
sanctuary. The Center was established in 1975 by the Forestry Research Institute. A mangrove
rehabilitation project has been established by the Forest Research Institute on the Bondoc
Peninsula.
Conservation measures proposed: Recent proposals by Howes and Alonzo-Pasicolan call for
(a) the development of management guidelines for reafforestation with mangrove species in
aquaculture areas, (b) a shorebird monitoring programme and biomass study, and (c) stricter
control over poaching and illegal wood-cutting in the Mangrove Forest Research Center.
Land use: Fishing is very important and supports many coastal towns and villages, particularly
on the Bondoc Peninsula. A considerable proportion of the mangrove forest has been cleared for
the construction of fishponds, and about 1,000 people are now involved in aquaculture in the
region. Mangrove clearance is particularly evident in the southeastern and western sections of the
Mangrove Forest Research Center. The mangroves are utilized for firewood, housing materials,
boat and raft supports, and fence posts, and provide a source of tannin. In the surrounding areas
there is limited subsistence agriculture including small-scale rice cultivation and plantations of
Cocos nucifera.
Possible changes in Land use: There is an increasing interest in aquaculture projects, particularly
at Unisan, Pitogo and Macalelon, where mangroves have recently been clear-felled for new
schemes. In the water catchment area, particularly north of Pagbilao, there have been increases in
logging and slash-and-burn agriculture in forested areas.
Disturbances and threats: The wetland habitats are under considerable pressure from general
human encroachment, destruction of mangroves for aquaculture, pollution from the fishponds,
and increased siltation as a result of deforestation in the water catchment area. Over 10,000 ha of

mangroves have already been cleared for fishponds. Other disturbances include the illegal
hunting of shorebirds and ducks (Anas luzonica) even in the Mangrove Forest Research Center,
frequent illegal cutting of mangroves in the Research Center, the use of dynamite for fishing on
the coral reefs, and the use of poisons for fishing in the mangrove creeks.
Economic and social values: The site is important for local subsistance fisheries, particularly
for residents of the agriculturally poor Bondoc Peninsula, and provides fish for the Metro Manila
markets. The mangrove forest provides excellent protection against coastal erosion by wave
action during tropical storms. The mangrove areas also serve as wind breaks which can
contribute to the mitigation of wind damage to coastal settlements during typhoons. The
relatively quiet waters in the mangrove forest also provide a refuge for fish during the storms.
The mangroves are an important source of forest products for coastal residents. The Mangrove
Forest Research Center at Talipon in Pagbilao Bay is of paramount importance for research and
educational purposes.
Fauna: The site is an important staging and wintering area for migratory herons, egrets and
shorebirds. In September 1986, Alonzo-Pasicolan recorded over 400 shorebirds of nine species at
Pagbilao Bay; in April 1987, Howes (1987) visited six sites in Tayabas Bay and found about 500
shorebirds of 16 species. The commoner species included Pluvialis dominica, Numenius
phaeopus, Tringa glareola and Calidris ruficollis. Nine species of Ardeidae have been recorded
including large numbers of Butorides striatus, a roost of c.50 Egretta garzetta and E. alba at
Pagbilao, and small numbers of the endangered Chinese Egret Egretta eulophotes at Pagbilao
and Unisan. The remaining patches of mangroves at Pitogo and Macalelon hold small breeding
colonies of Nycticorax caledonicus, and the mangrove channels at the Mangrove Forest Research
Center are used by about 250 Anas luzonica as roosting and feeding areas.
Mammals found in the area include the Philippine Macaque and small cetaceans.
The Bay provides natural breeding and nursery grounds for a wide variety of molluscs,
crustaceans, fish and other aquatic organisms of economic importance. Fishes occurring in the
mangroves include species of Periophthalmus, Thalassoma, Halichores, Sygnathoides,
Gastrophysics, Actobathus, Manocanthus, Sardinella, Stolephorus, Sphyraena, Leiognathus and
Caranx. Two species of oysters, Ostrea orientalis, 0. palmipes, and barnacles Balanus sp are
common on the prop roots of Rhizophora mangroves. The zoobenthos includes invertebrates of
13 families, the commonest being Nereidare, an important food item for shorebirds. Also present
are Telescopium sulcatus, T. rhizosphorarium, Uca spp, Sesarma spp, Thallasina anomala and
Macrotermes gilvus.
Special floral values: There is an excellent example of a Philippine mangrove forest at the
Mangrove Forest Research Centre at Talipan, together with smaller pockets at Padre Burgos,
Unisan, Pitogo and Macalelon.
Research and facilities: The Forest Research Institute has conducted many studies on mangrove
yields, mangrove products, management techniques and wildlife at its Agroforestry and
Mangrove Forest Research Center and Mangrove Experimental Forest and Nursery at Talipan in
Pagbilao Bay.
References: Alonzo-Pasicolan (1987); Caleda (1987); Center for Development Studies (1977-78
& 1978); Howes (1987); Interwader (1987).
Criteria for inclusion: 1b, le, 2a, 2c, 3b.
Source: Simplicia N. Alonzo-Pasicolan, Haribon Foundation and John R. Howes.

Wetland name: Lalaguna Marsh
Country: Philippines
Coordinates: 13°55'N, 122°13'E;
Location: near the southernmost tip of Lamon Bay, NNW of Lopez Municipality, Quezon
Province, Luzon.
Area: 300 ha during the dry season, 500 ha during the wet season.
Altitude: 4m.
Biogeographical province: 4.26.12.
Wetland type: 15.
Description of site: An inland freshwater marsh with dense reed-beds and abundant growth of
other aquatic vegetation. The maximum depth of water is 3m. During the dry season (February to
April), the water level recedes and about one third of the marsh dries out. Some boat navigation
is possible in cleared areas.
Climatic conditions: Humid tropical climate with a pronounced period of maximum rainfall
from November to January and a poorly defined dry season (Type II).
Principal vegetation: The dominant aquatic species are Scirpus grossus, Eichhornia crassipes,
Ipomoea reptans and Phragmites communis. Coconut plantations and rice paddies are found in
surrounding areas.
Land tenure: The marsh is state owned; surrounding areas are privately owned.
Conservation measures taken: An informal conservation awareness campaign was promoted in
the area by the Forest Research Institute in 1979.
Conservation measures proposed: None
Land use: Fishing and harvesting of reeds (Phragmites) for basket-making and mat-weaving.
Coconut plantations, rice paddies and residential sites in adjacent areas.
Disturbances and threats: Uncontrolled shooting and trapping of waterfowl, especially ducks
and rails, is having a detrimental effect on the populations, and dogs from nearby residential
areas cause considerable disturbance to nesting birds. A proposal has been made to stock the
marsh with exotic species of fish, and this could pose a threat to the native fish fauna. The
clearing of old coconut plantations in the water catchment area has resulted in severe soil erosion
and this has led to an increase in sedimentation in the marsh.
Economic and social values: The marsh provides an important source of fish for local
inhabitants, and supports a small reed-cutting industry.
Fauna: An important breeding and wintering area for a variety of waterfowl, especially
Ardeidae, Anatidae and Rallidae. Counts have included:
up to 400 Ardea cinerea
700 Dendrocygna arcuata
200 Anas luzonica
1,000 Porphyrio porphyrio
1,000 Fulica atra
1,000 other Rallidae
500 Gallinago spp
Other fauna includes Ptenochirus jagori, Pteropus vampyrus, Varanus salvator and Bufo
marinus.
Special floral values: None known.
Research and facilities: The Forest Research Institute conducted a census of game-birds in
December 1981 (Fabellar, 1983).

References: Fabellar (1983).
Criteria for inclusion: lb. 2b, 3b.
Source: Simplicia N. Alonzo-Pasicolan and Haribon Foundation.
Wetland name: Lamon Bay and Alabat Island
Country: Philippines
Coordinates: 13°55'-1415'N, 122'00'-122°20'E;
Location: 120 km southeast of Metro Manila, on the Pacific Coast of Quezon Province, Luzon.
Area: c.225 km of coastline; Alabat Island 9,150 ha.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 01, 02, 03, 06, 07 & 10.
Description of site: A large sea bay and island on the indented Pacific coast of Luzon,
consisting of predominantly coral shore with pockets of intertidal mudflat and mangrove in the
smaller bays. In many places, the nearshore corals have died and have been covered with silt to
form sandy flats. The island of Alabat (33 km long) has an extensive mangrove fringe along its
southwest shore, with several hundred hectares of intertidal mudflats exposed at low tide. Large
portions of the original mangrove forest have been degraded or completely destroyed for the
construction of fish and shrimp ponds. The average tidal rise and fall is about 1.25m.
Climatic conditions: Humid tropical climate with no dry season, but a very pronounced period
of maximum rainfall from November to January (Type II). The Bay is unprotected from the
northeast monsoon, trade winds and cyclones.
Principal vegetation: Thirty species of mangrove and mangrove associates have been recorded
on Alabat Island. The dominant species are Sonneratia alba, Avicennia marina, A. off icinalis,
Rhizophora mucronota and Nypa fruticans. The principal vegetation in adjacent areas is coastal
scrub and plantations of Cocos nucifera, together with other subsistence crops, mainly rice and
root vegetables.
Land tenure: A mixture of state and private ownership.
Conservation measures taken: None.
Conservation measures proposed: The Mangrove Forest Research Center (Forest Research
Institute) at Pagbilao has made a proposal for a mangrove rehabilitation programme on Alabat
Island. Howes (1987) proposes management of suitable areas for replanting of mangrove species
and prevention of further conversion to fishponds. Future surveys are needed to determine the
use of the Bay by migratory shorebirds.
Land use: Marine fisheries (finfish and shellfish), aquaculture (fish and shrimp ponds),
small-scale collection of mangrove products for the local market, quarrying of coral for
construction materials, and hunting (shorebirds and monitor lizards). The surrounding areas are
used for agriculture, mainly rice, vegetables and Cocos nucifera.
Disturbances and threats: The main threats are the large-scale conversion of mangrove swamp
into commercial culture ponds for milkfish and shrimps, and the indiscriminate cutting of
mangrove trees for construction purposes, fuel and charcoal production. Other threats include
over-fishing in the inshore zone by trawlers, fishing with dynamite on the coral reefs,
uncontrolled cutting of Nypa fruticans for shingle production, and illegal hunting of shorebirds
and lizards.

Economic and social values: The Bay supports an important fishery which provides a major
source of food and income for the local community. The site is also important for fisheries
research. The mangroves create an erosion barrier between coastal villages and the northeast
monsoon.
Fauna: An important staging area for migratory shorebirds and a feeding area for Ardeidae.
Forest Research Institute personnel reported large numbers of shorebirds foraging on intertidal
areas on the southeastern coast of Alabat Island in September 1986, along with 300 Bubulcus
ibis, 200 Egretta garzetta and 200 E. alba. Howes (1987) found smaller numbers of Egretta spp
and eight species of shorebirds at three sites in April 1987.
Special floral values: Small pockets of accreting Avicennia marina mangrove provide an
excellent example of this vegetation type in the Philippines.
Research and facilities: A government office, the Lamon Bay School of Fisheries, has been
established at Lopez. Forest Research Institute personnel from the Mangrove Forest Research
Center at Pagbilao conducted vegetation transects in the mangroves on the southwest side of
Alabat Island in 1986, and the Forest Research Institute and Asian Wetland Bureau conducted
wetland evaluation work with respect to shorebirds in 1986 and 1987 (Howes, 1987).
References: Alonzo-Pasicolan (1987); Howes (1987).
Criteria for inclusion: 1b, le, 2c, 3b.
Source: Haribon Foundation and John R. Howes.
Wetland name: Manlubas Swamp
Country: Philippines
Coordinates:14°09'N, 122°52'E;
Location: near Guinacutan and Labo, 65 km NNW of Naga, Camarines Norte Province,
southeastern Luzon.
Area: Unknown.
Altitude: 1O-15m.
Biogeographical province: 4.26.12.
Wetland type: 15.
Description of site: A complex of freshwater ponds, swamps and marshes with an average depth
of 2.5-3.0m; fed by local run-off and subterranean sources. Water levels fluctuate according to
the season, and peripheral areas are cultivated during periods of low water level. Parts of the
marsh have been reclaimed for agriculture.
Climatic conditions: Humid tropical climate with no dry season, but a very pronounced period
of maximum rainfall from November to January (Type II).
Principal vegetation: No information is available on the aquatic vegetation; surrounding areas
are mainly grassland, cultivated land and coconut plantations.
Land tenure: The ownership of the wetland is unknown; surrounding areas are privately owned.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing. Low-lying areas around the swamp are planted to seasonal crops such as
rice, corn and cassava; higher ground is used for the cultivation of coconuts and bananas.
Disturbances and threats: Increasing portions of the marsh are being converted into
agricultural land, and soil erosion in the water catchment area is resulting in increased siltation.

Economic and social values: An important source of fish and other aquatic products for the
local community.
Fauna: An important breeding area for Rallidae and a wintering area for a wide variety of
waterfowl.
Special floral values: None known.
Research and facilities: None
References: None
Criteria for inclusion: lb.
Source: Haribon Foundation.
Wetland name: Ragay Gulf
Country: Philippines
Coordinates:13°32'-13°58'N, 122°25'-122°47'E;
Location: between the Bicol and Bondoc Peninsulas, Quezon and Camarines Sur Provinces,
southeastern Luzon.
Area: c.100 km of coastline.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 01, 02, 06, 07 & 10.
Description of site: A protected gulf area with an estuary in the northern part created by
drainage from the mountains of the northern Bicol region (Mount Labo). The coast is largely
intact mangrove with intertidal mudflats, particularly in protected bays such as Pens Bay. Some
areas have been converted to aquaculture ponds, and there are some coral reefs offshore. The
Gulf is saline with some dilution from the three main river sources to the north. The average tidal
variation is about 1.25m.
Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV).
Principal vegetation: The aquatic vegetation includes mangroves in the intertidal zone, the
principal species being Rhizophora apiculata, Sonneratia alba and Ceriops tagal. Other species
include Schyphiflora hydrophyllacea, Avicennia marina, Nypa fruticans, Excoecaria agallocha,
Acanthus spp, Instia retusa, Lumnitzera sp, Bruguiera gymnorhiza, B. parviflora, B. cylindrica
and Xylocarpus granatum. The vegetation on the adjacent degraded hillsides is dominated by
Pandanus spp and Cocos nucifera.
Land tenure: A mixture of state and private ownership.
Conservation measures taken: None.
Conservation measures proposed: Howes (1987) proposes the management of suitable areas
(particularly near Guinayangan and Buenavista) for mangrove replanting schemes, and the strict
application of the Bureau of Forest Development's guidelines for aquaculture development (i.e.
Presidential Decree No.750) in the conversion of further areas to fishponds. Further study of
waterfowl migration within the Gulf is required.
Land use: The principal activity is fishing, and there are important local fisheries in the vicinity
of all mangrove areas. Mangroves are harvested for timber and other products, and mangrove
forest has been converted to aquacuiture ponds in Guinayangan and Buenavista. The principal
land use in the adjacent uplands is agriculture, mainly the cultivation of Cocos nucifera and
maize.

Possible changes in Land use: About 15 hectares of mangrove at Guinyangan have been
surveyed for conversion to aquaculture ponds, and some clearance has already been
implemented.
Disturbances and threats: The conversion of mangrove forest at Guinyangan to aquaculture
ponds is a major threat. Many fishponds along the seaward edge have been eroded by wave
action and abandoned. A scheme to dam the upper section of the Gulf from Catimo to
Guinyangan for use as a large-scale aquaculture project has failed. The continued denudation of
the remaining forested patches in the water catchment area is causing increased soil erosion and
this is resulting in increased siltation in the coastal wetlands.
Economic and social values: The fisheries are of considerable local importance in this
agriculturally very poor region. The mangrove forest provides a natural barrier against coastal
erosion. The Gulf is important for scientific research as it constitutes one of the few sites in
Luzon with large areas of mangrove forest still in a healthy condition.
Fauna: An important area for migratory Ardeidae and shorebirds. Some 400 shorebirds of 18
species were observed at two sites in mid-May 1987, but the area undoubtedly holds many more
birds during the peak migration seasons. More importantly, the area was found to hold a total of
41 Chinese Egrets Egretta eulophotes as well as lesser numbers of E. garzetta, E. alba and Ardea
purpurea.
There is a very rich zoobenthic biomass evident in the intertidal mudflats.
Special floral values: The area supports some of the largest tracts of diverse mangrove forest in
Luzon.
Research and facilities: The Forest Research Institute and Asian Wetland Bureau conducted a
preliminary wetland evaluation and shorebird survey in April 1987 (Howes, 1987).
References: Howes (1987).
Criteria for inclusion: 1b, 2a, 2c, 3b.
Source: John R. Howes.
Wetland name: Lake Baao
Country: Philippines
Coordinates: 13°28'N, 123°18'E;
Location: approximately 4.8 km northwest of Baao Town, Camarines Sur Province,
southeastern Luzon.
Area: 177 ha.
Altitude: 5m.
Biogeographical province: 4.26.12.
Wetland type: 14 & 21.
Description of site: A small freshwater lake and associated marshes with some swamp forest.
The lake is fed by local run-off and several small rivers, and drains west into the Bicol River.
The average depth of water is one meter, the dissolved oxygen values range from 8.0 to 8.8
p.p.m., the pH value is 6.4, and the total hardness (SBV) is 2.0. The water recedes during the
summer months, and at the lowest water level, only one third of the lake area remains.
Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV).
Principal vegetation: The dominant aquatic species include Ipomoea reptans, Nymphaea sp and
Hydrilla sp.

Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: The wetland is used for fish production, the most important species being mudfish
Ophicephalus striatus, catfish Clarias sp and the tilapias Tilapia mossambica, T. nilotica. Wild
ducks are caught in the area and sold to nearby municipalities.
Disturbances and threats: No information.
Economic and social values: Important for its fisheries production.
Fauna: The lake supports numerous waterfowl, particularly ducks and shorebirds.
Special floral values: No information.
Research and facilities: Some studies have been carried out by the Bicol River Basin
Development Program in San Jose, Pili.
References: Rinconada Integrated Development Project Feasibility Study (1979).
Criteria for inclusion: lb. 3b.
Source: Haribon Foundation.
Wetland name: Lake Buhi
Country: Philippines
Coordinates: 13°28'N, 123°30'E;
Location: 40 km southeast of Naga, Camarines Sur Province, southeastern Luzon.
Area: 1,707 ha.
Altitude: c. 120m.
Biogeographical province: 4.26.12.
Wetland type: 14.
Description of site: A freshwater lake and associated marshes, almost surrounded by hills rising
to 1,548m. The lake drains southwest into a tributary of the Bicol River. The average depth is
12m, and the bottom is loamy clay. The pH value is 6.3, and the average dissolved oxygen 10
p.p.m.
Climatic conditions: Humid tropical climate with no dry season, but a very pronounced period
of maximum rainfall from November to January (Type II).
Principal vegetation: The aquatic vegetation includes Hydrilla verticillata and Pistia stratiotes.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fisheries production, the principal species being mudfish, catfish, tilapia, carp
(Ophicephalus striatus, Clarias sp, Tilapia mossambica, Cyprinus carpio) and freshwater
shrimps. Other species of commercial importance include gourami Gourami sp, plasalit
Trichogaster pectoralis and climbing perch Anabas testudineus.
Disturbances and threats: No information.
Economic and social values: The lake supports an important fishery.
Fauna: The lake is noted for its endemic fish Mystichthys luzonensis, a small species only 12.5
cm in length, commercially known as "tabios" or "sinarapan".
Special floral values: None known.
Research and facilities: Some studies of the fisheries have been carried out by the Bicol River
Basin Development Program in San Jose, Pili.

References: Rinconada Integrated Development Area Project Feasibility Study (1979).
Criteria for inclusion: lb. 2d.
Source: Haribon Foundation.
Wetland name: Lake Bato
Country: Philippines
Coordinates: 13°20'N, 123°22'E;
Location: at Bato Town, approximately 9 km southwest of Iriga City, Camarines Sur Province,
southeastern Luzon.
Area: 2,810 ha.
Altitude: 10m.
Biogeographical province: 4.26.12.
Wetland type: 14 & 21.
Description of site: A freshwater lake with extensive marshes and some swamp forest, fed by
local run-off and several small streams. The lake drains into a tributary of the Bicol River which
enters the sea near Naga City. The average depth is 8m, and the bottom is muddy clay. The pH
value is 6.1, the average dissolved oxygen 10 p.p.m., and the total hardness (SBV) 2.4.
Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV).
Principal vegetation: Approximately 20 species of larger aquatic plants have been recorded,
including Ipomoea reptans, Hydrilla verticillata and Eichhornia crassipes.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing, especially for carp Cyprinus carpio and the tilapias Tilapia nilotica, T.
mossambica. Minor fisheries include freshwater shrimps Macrobrachium sp, catfish Clarias sp
and climbing perch Anabas testudineus.
Disturbances and threats: No information.
Economic and social values: The lake supports an important fishery.
Fauna: The lake has a rich fish fauna including the endemic species Mystichthys luonensis.
Special floral values: None known.
Research and facilities: Studies of the fisheries have been carried out by the Bicol River Basin
Development Program in San Jose, Pili.
References: Bureau of Fisheries and Aquatic Resources (1984-85); Rinconada Integrated
Development Area Project Feasibility Study (1979).
Criteria for inclusion: 1b, 2d.
Source: Haribon Foundation.
Wetland name: Natunawan Cove
Country: Philippines
Coordinates: 13°l6'N, 123°50'E;
Location: 15 km southeast of Tabaco, north of Albay Gulf, Albay Province, southeastern Luzon.
Area: Several hundred ha.
Altitude: Sea level.

Biogeographical province: 4.26.12.
Wetland type: 01, 06 & 07.
Description of site: A narrow, oblong cove with intertidal mudflats and mangrove swamps in its
upper reaches. The cove receives freshwater input from several rivers and streams, and has an
average depth of only l-2m. The substrate is muddy in the inner part of the cove, and
increasingly sandy towards the mouth. The average tidal range is about 1.25m.
Climatic conditions: Humid tropical climate with no dry season, but a very pronounced period
of maximum rainfall from November to January (Type II). The average annual rainfall is about
2,850 mm.
Principal vegetation: Eelgrass and mangroves; grassland and cultivated land in adjacent areas.
Land tenure: The cove is state owned; adjacent areas are privately owned.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing. Adjacent areas are cultivated for various short-term crops such as rice, corn,
mongo and beans.
Disturbances and threats: No information.
Economic and social values: The cove is a traditional fishing area and provides a safe
anchorage for small boats.
Fauna: The cove provides a sanctuary for juvenile siganids which are present for the greater part
of the year. Peneanid shrimps and various species of molluscs, crabs and other invertebrates are
also present.
Special floral values: None known.
Research and facilities: None
References: None
Criteria for inclusion: 1b, 2c.
Source: Haribon Foundation.
Wetland name: Naujan Lake
Country: Philippines
Coordinates: 13°1O'N, 121°1l'E;
Location: on the northeast coast of Mindoro Island, approximately 8 km from Pinagsabangan
Town, Oriental Mindoro Province. The lake is bounded by four municipalities, Naujan, Pola,
Victoria and Socorro.
Area: 10,875 ha.
Altitude: 20m.
Biogeographical province: 4.26.12.
Wetland type: 14.
Description of site: A large freshwater lake probably of volcanic origin, extending for about 1 4
km from north to south, and seven km from east to west. The lake is fed by local run-off and
there are no major affluent; the outlet is near the north end through the Lumangbayan River. The
eastern shore is precipitous, but to the west the land rises gradually and there are large areas of
shallow water with an abundant growth of aquatic vegetation. There are several hot springs along
the eastern shore. The maximum depth of the lake is 45m. The pH value ranges from 6.0 to 9.8,
the dissolved oxygen value ranges from 7.0 to 8.0 p.p.m., and the total hardness (SBV) is 1.2.

Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV). The average annual rainfall is about 2,100 mm, and the mean
monthly temperatures range from 28°C to 32°C.
Principal vegetation: Approximately 2,000 ha of the lake are dominated by the marsh grass
Vallisneria sp and floating mats of Eichhornia crassipes. The phytoplankton consists of:
Ankistrodemus (46%)
Anacystis (23%)
Chlorella (17%)
filamentous algae (9%)
Botryococcus (1%)
Actinastrum (0.04%)
Strephanodiccus (0.04%)
Surrounding areas are covered in a mixture of forest, scrub and grassland with some orchards
and coconut plantations.
Land tenure: The lake and surrounding areas are under public ownership.
Conservation measures taken: The lake is part of the Naujan Lake National Park (21,655 ha),
established in 1956. The lake is open to commercial fishing subject to the following limitations:
(1) permits must be renewed annually; (2) there are bag limits for certain species not included in
the list of protected species; (3) fishing is only permissible between the hours of 4.00 am and
5.00 pm; (4) no fishing is permitted in the marshy area of the lake which has been declared a fish
sanctuary. Unfortunately, the enforcement of these regulations and other park regulations is
reported to be extremely poor.
Conservation measures proposed: The Ministry of Natural Resources has expressed the desire
to establish a crocodile farm and crocodile sanctuary at the lake.
Land use: Fishing, especially for milkfish, mullet, goby and mudfish (Chanos chanos, Mugil sp,
Glossogobius giurus and Ophicephalus striatus). Other species in the catches include the tilapias
Tilapia mossambica, T. nilotica, carp Cyprinus carpio, the freshwater prawn Macrobrachium sp,
and the freshwater snails Ampullaria luzonica, Vivipara angularis. Where the marshes permit
cultivation, the land has been drained, cleared and planted with rice. A very profitable
duck-raising industry thrives in the surrounding area, along with some cultivation of fruit trees
and coconuts.
Disturbances and threats: Because of the increase in the human population in the area, the
demand on the lake's natural resources has grown rapidly. Fishing is intensive and there is
continuing conflict between preserving the National Park for wildlife and development of the
area for commercial and subsistence level activities by the local residents. The privately owned
fish corral built at the mouth of the Butas River with Government approval constitutes a major
threat. Its massive door is opened during high tide and then closed, blocking the exit of marine
species in their migration to the sea to breed. The small population of crocodiles, although
protected by law, continues to be persecuted; fishermen catch young crocodiles on fishing lines
and large animals are killed in nets.
Economic and social values: The lake is rich in nutrients and supports a major fishery of both
demersal and pelagic species. Most of the inhabitants of the region depend on the lake for their
livelihood.
Fauna: The rich fish fauna includes protected species such as Mugil dussumieri, Caranx
sexfasciatus and Lutianus argentimaculatus, and harvestable species such as Chanos chanos,

Ophicephalus striatus, Glossogobius giurus, Clarias batrachus, Tilapia mossambica and
Gourami spp.
The lake supports large numbers of ducks and other waterfowl. Resident species include
Tachybaptus ruficollis, Ardea purpurea, Dendrocygna arcuata, Anas luzonica, Ixobrychus
cinnamomeus, Butorides striatus, Rallus torquatus, Porzana fusca, Poliolimnas cinereus,
Amaurornis phoenicurus, Gallicrex cinerea, Gallinula chloropus, Porphyrio porphyrio
pulverulentus and Sterna albifrons. Wintering waterfowl include Ixobrychus sinensis, Aythya
fuligula and Fulica atra. The raptors, Haliastur indus intermedius, Haliaeetus leucogaster, and
the kingfisher Halcyon chloris collaris also occur at the lake.
The Philippine Crocodile Crocodylus mindorensis, an endangered species endemic to the
Philippines, formerly occurred in the area, but may now be extinct on Mindoro. The Estuarine
Crocodile Crocodylus porosus still occurs in the restricted zone of the National Park. Other
reptiles include the Monitor Lizard Varanus salvator.
Special floral values: No information.
Research and facilities: The Bureau of Fisheries and Aquatic Resources has a Limnological
Laboratory and Experimental Fish Pond at the lake.
References: Bureau of Fisheries and Aquatic Resources (1977-1979 & 1984-1985); Karpowicz
(1985); Luther & Rzoska (1971); National Environmental Protection Council (1981); Rabor
(1958); Ross (1984).
Criteria for inclusion: 1b, le, 2a, 2b, 3b.
Source: Haribon Foundation.
Wetland name: Catubig River and Estuary
Country: Philippines
Coordinates: 12°20'N, 125°00'E;
Location: south of Laoang, Northern Samar Province.
Area: 54 km of river in a total valley area of 83,600 ha; 444 ha of mangrove and nipa swamp.
Altitude: Sea level to 800m.
Biogeographical province: 4.26.12.
Wetland type: 02, 06, 07, 11 & 12.
Description of site: The Catubig River from its source in the highlands of northern Samar to the
estuarine mangroves and intertidal mudflats at its mouth near the town of Laoang on the north
coast of the island. The valley remains very much in its natural state, especially in the upper part
of the watershed. Human interference with the indigenous terrestrial and aquatic ecosystems has
occurred only in settled areas and on cultivated lands which comprise 30% of the total area. The
pH values in the river range from 6.3 to 8.0. In the estuarine portion of the river, the average tidal
rise and fall is 1.19m, and the overall range 1.4m.
Climatic conditions: Humid tropical climate with no dry season, but a very pronounced period
of maximum rainfall from November to January (Type II). The site lies on the typhoon path.
Principal vegetation: There are 444 ha of mangrove and nipa swamps in the estuary, dominated
by Nypa fruticans and Rhizophora sp. No information is available on the freshwater aquatic
vegetation. Much of the water catchment area, particularly the southern (upper) part, is covered
in primary dipterocarp forest. The dominant commercial species are Pentacme contorta, Shorea
negrosenses, S. polysperma, S. guigo, Dipterocarpus grandiflora and Hopea accumulata.
Land tenure: No information.

Conservation measures taken: None.
Conservation measures proposed: None
Land use: Forestry and agriculture, mainly cultivation of rice and coconuts. Logging licenses
have been issued in the water catchment area. The valley includes 15,604 ha of rice paddies,
10,994 ha of coconut plantations, 1,118 ha of grassland, 4,694 ha of scrub, 444 ha of nipa and
mangrove, 5,022 ha of secondary forest and 43,254 ha of primary forest.
Possible changes in Land use: Several development projects have been proposed which would
have a profound effect on the river. These include (a) the construction of a multipurpose
reservoir with a total capacity of 150.4 million cubic meters and a dam height of 55m; (b) the
construction of low dikes; (c) the construction of irrigation networks covering approximately
4,550 ha; (d) the construction of a hydro-electric power station with two 15 megawatt generators.
Disturbances and threats: The creation of a large reservoir would destroy much of the valley.
Economic and social values: No information.
Fauna: No information is available on the aquatic fauna. Forest wildlife includes the pig Sus
celebensis philippinensis, the deer Cervus unicolor and the monkey Macaca philippinensis.
Special floral values: The valley possesses some of the finest virgin forests remaining in the
Philippines.
Research and facilities: Sanya Consultants Incorporated, a Japanese company, has carried out a
comprehensive development study of the valley for the Samar Integrated Rural Development
Project.
References: Sanya Consultants (1984).
Criteria for inclusion: lb. 2b.
Source: Haribon Foundation and Perla M. Magsalay.
Wetland name: Lake Danao (Imelda)
Country: Philippines
Coordinates:11°04'N', 124°42'E';
Location: 10 km northeast of Ormoc City, Leyte Province.
Area: 196.7 ha.
Altitude: 640m.
Biogeographical province: 4.26.12.
Wetland type: 14.
Description of site: A small freshwater lake and associated marshes on Mount Danao in the
highlands of north-central Leyte. The lake is fed by local run-off; it has a maximum depth of
182m, and the bottom is comprised of sandy, silty and clay sediments. The pH values range from
8.0 to 8.5, and the dissolved oxygen values from 7.0 to 8.0 p.p.m.
Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV).
Principal vegetation: The filamentous alga Cladophora sp is common in the lake; dominant
macrophytes include Panicum hemitomon and Hydrilla sp. Humid tropical forest, patches of
Imperata cylindrica, rice paddies and fields of sugar cane in surrounding areas.
Land tenure: The lake is owned by the Local Authority; a part of the surrounding area is owned
by the Local Authority and the remainder is under private ownership.

Conservation measures taken: The lake is included in the Lake Danao National Park (1,500
ha), established in 1965 and administered by the Bureau of Forest Development. The lake is also
within a Philippine National Oil Company Reservation.
Conservation measures proposed: None
Land use: Sport fishing, boating, swimming and other recreational activities; cultivation of rice
and sugar cane in surrounding areas.
Disturbances and threats: The uncontrolled cutting of timber by slash-and-burn farmers poses
a threat to the entire region.
Economic and social values: The lake provides many opportunities for outdoor recreation, and
supports a small sport fishery.
Fauna: The rich fish fauna includes Chanos chanos, Clarias sp, Tilapia sp, Cyprinus carpio and
Glossogobius giurus. The lake supports a wide variety of waterfowl, notably species of grebes
(Podicipedidae), herons and egrets (Ardeidae) and ducks (Anatidae). The forests in the vicinity
are important for a number of species of birds endemic to the Philippines.
Special floral values: None
Research and facilities: Magsalay carried out a preliminary faunal survey in June 1986.
References: None
Criteria for inclusion: lb.
Source: Haribon Foundation and Perla M. Magsalay.
Wetland name: Leyte Sab-a Basin
Country: Philippines
Coordinates: lO°57'-ll°23'N, 124°38'-125°03'E;
Location: on the northeastern plains of Leyte, from the region of Tolosa northwest to Carigara
Bay, Leyte Province.
Area: 90,000 ha.
Altitude: 36m.
Biogeographical province: 4.26.12.
Wetland type: 11, 15, 19 & 22.
Description of site: A vast area of marshy plains with numerous small lakes and ponds, peat
bogs, characteristic "binag" marshes and rice paddies. The water supply comes from a number of
springs, small rivers, aquifers at the edge of the basin and local rainfall. A large number of
waterways traverse the basin, most of these draining east into Leyte Gulf. The maximum depth
of water in the marshes is 1.5 meters. Some of the lakes and ponds are permanent, but the water
levels fluctuate by about one meter according to rainfall.
Climatic conditions: Humid tropical climate with no proper dry season, but a pronounced
period of maximum rainfall from November to January (Type II).
Principal vegetation: Sedge marshes and rice paddies; coconut plantations and scrub on high
ground.
Land tenure: Part of the area is owned by the Local Authority and the remainder is privately
owned.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Cultivation of rice.

Disturbances and threats: The natural wetland areas are being converted into rice paddies and
drained for other agricultural purposes.
Economic and social values: A considerable income is generated by the cultivation of rice, and
the basin is the largest water catchment area on the island of Leyte. The region is considered to
be the best area in the Province for agricultural development, but Oncomelania snails, the
carriers of Schistosomiasis, are abundant.
Fauna: The area regularly supports large numbers of waterfowl, particularly herons and egrets
(Ardeidae), ducks (Anatidae), rails and gallinules (Rallidae), and some shorebirds.
Special floral values: None known.
Research and facilities: Various studies have been carried out by the Leyte Sab-a Basin
Development Authority.
References: National Water Resources Council (1980).
Criteria for inclusion: lb, le, 3b.
Source: Haribon Foundation and Perla M. Magsalay.
Wetland name: Lake Bito
Country: Philippines
Coordinates: lO°47'N, 124°59'E;
Location: 7 km NNW of Abuyog in east-central Leyte, Leyte Province.
Area: 126 ha.
Altitude: 10m.
Biogeographical province: 4.26.12.
Wetland type: 14.
Description of site: A small freshwater lake and associated marshes in low hills in east-central
Leyte. The lake is fed by several small streams and local run-off; it has a maximum depth of
15m, a pH value of 7.0, an average dissolved oxygen value of 7.8 p.p.m., and an average total
hardness (SBV) of 1.6.
Climatic conditions: Humid tropical climate with no dry season, but a very pronounced period
of maximum rainfall from November to January (Type II).
Principal vegetation: Ipomoea reptans and the filamentous alga Cladophora sp; rice paddies,
pandanus and some fruit trees in surrounding areas.
Land tenure: The lake is owned by the Local Authority. The surrounding land is partly owned
by the Local Authority and partly by private individuals.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing with fish pens and fish traps, mainly for Tilapia sp and Chanos chanos.
Cultivation of rice, coconuts and root crops in surrounding areas.
Disturbances and threats: The major threats to the lake are slash-and-burn farming in the
catchment area, hunting and the illegal use of dynamite for fishing.
Economic and social values: The site is important for outdoor recreation and supports a locally
important fishery.
Fauna: The lake supports a rich fish fauna including Chanos chanos, Tilapia sp, Ophicephalus
striatus and Glossogobius giurus. The freshwater shrimp Macrobrachium sp also occurs. Some
waterfowl use the lake, mainly grebes (Podicipedidae) and herons (Ardeidae).
Special floral values: None known.

Research and facilities: None
References: Bureau of Fisheries and Aquatic Resources (1984-85).
Criteria for inclusion: lb.
Source: Haribon Foundation and Perla M. Magsalay.
Wetland name: Layog and Higasaan Rivers
Country: Philippines
Coordinates: l0°37'-l0°45'N, l24°58'-l2502'E;
Location: south of Abuyog, Leyte Province.
Area: 10,500 ha.
Altitude: Sea level to 1,000m.
Biogeographical province: 4.26.12.
Wetland type: 11, 12 & 13.
Description of site: The Layog River and its tributary, the Higasaan River, from their sources at
about 1,000m elevation in the hills of southern Leyte to the Layog estuary in Leyte Gulf south of
Abuyog. In the lower reaches, the riverbanks are lined with nipa palms Nypa fruticans, and there
are extensive riverine marshes near the river mouth.
Climatic conditions: Humid tropical climate with no dry season but a pronounced period of
maximum rainfall from November to January (Type II).
Principal vegetation: Stands of Nypa fruticans; rice paddies, plantations of Cocos nucifera and
secondary forest in adjacent areas.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing, transportation, outdoor recreation and water supply for domestic purposes;
agriculture along the river banks and residential areas at the river mouth.
Possible changes in Land use: The region has been proposed as a resettlement site, and plans
exist for the canalization of rivers and streams for irrigation in the water catchment area.
Disturbances and threats: Illegal logging in the upper water catchment area is causing soil
erosion and increased siltation in the riverine marshes. Other threats include hunting and
pollution from domestic waste and pesticides used on nearby rice paddies.
Economic and social values: The rivers are important for their fisheries and provide many
opportunities for outdoor recreation.
Fauna: An important area for egrets and ducks (up to 500).
Special floral values: No information.
Research and facilities: None
References: National Water Resources Council (1980).
Criteria for inclusion: lb. 3b.
Source: Perla M. Magsalay.
Wetland name: Hinunangan Rice Paddies
Country: Philippines
Coordinates:10°23'N, 125°12'E;
Location: near Hinunangan, on the southeastern coast of Leyte, Southern Leyte Province.

Area: 5,000 ha.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 19.
Description of site: A large area of rice paddies on the coastal plain of southeastern Leyte,
surrounded by extensive coconut plantation. There are forested mounting to the west and
southwest, including Mount Cabalian. The Das-ay River system flows through the paddy area.
Climatic conditions: Humid tropical climate with no dry season but a pronounced period of
maximum rainfall from November to January (Type II).
Principal vegetation: Rice paddies (Oryza sativa) and reed marshes; plantations of Cocos
nucifera and forests with Ptecarpus sp, Weetenia macrophyla, Intsia bejuga and Pentacme
contorta in adjacent areas.
Land tenure: The rice paddies are privately owned; surrounding areas are public domain.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Cultivation of rice; agriculture, grazing of domestic livestock and hunting in
surrounding areas.
Possible changes in Land use: Various irrigation schemes have been proposed including the
Das-ay River Irrigation System, the Bugho Communal Irrigation System and an irrigation system
in Hinundayan. There is also a new proposal to expand the area of rice paddies.
Disturbances and threats: Immediate threats include pollution with agro-chemicals, excessive
hunting, and the collection of birds' eggs for human consumption.
Economic and social values: The wetland is an important rice-growing area.
Fauna: An important breeding and wintering area for grebes, egrets and ducks
(including Anas luzonica).
Special floral values: The site is reported to have a wild fruit tree, known locally as "Kubi",
with a fruit similar in taste to that of Litchia chemensis or Nephalium longan.
Research and facilities: None
References: National Water Resources Council (1980).
Criteria for inclusion: le, 3b.
Source: Perla M. Magsalay.
Wetland name: Lake Danao
Country: Philippines
Coordinates: lO°40'N, 124°20'E;
Location: in the northern part of Pacijan Island, one of the Camotes Islands east of Cebu
Island, Cebu Province.
Area: 260 ha.
Altitude: c.5m.
Biogeographical province: 4.26.12.
Wetland type: 14.
Description of site: A freshwater lake, about 5 km long, with no definite outlet; the largest
freshwater lake in Cebu Province. Most of the original vegetation has disappeared, and even the
small islet in the lake has been planted with coconuts. The only remaining area of aquatic
vegetation is on the east side of the lake, where the water is shallow and there is a dense growth

of submerged vegetation. The lake is fed by local run-off and is uniformly shallow with an
average depth of 3m; it fills up during periods of heavy rainfall to a maximum depth of 5.1m,
and recedes again during dry periods to a minimum depth of 1.1m. The average values for
dissolved oxygen, pH and total hardness (SBV) are 5.0 p.p.m., 8.2 and 1.7, respectively.
Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV).
Principal vegetation: Pistia stratiotes, Panicum hemitomon, Hydrilla sp and Eichhornia
crassipes; plantations of coconuts and corn fields in surrounding areas.
Land tenure: State owned (public land).
Conservation measures taken: The site was declared a Game Refuge and Bird Sanctuary under
Administrative Order No.1 dated 24 December 1965.
Conservation measures proposed: A proposal has recently been prepared by the Department of
Environment and Natural Resources to increase staffing at the Game Refuge and Bird Sanctuary
from two to five.
Land use: Fishing, mainly for species of Tilapia, Cyprinus carpio and Chanos chanos, and to a
lesser extent for Glossogobius giurus, Clarias sp and freshwater shrimps; cultivation of coconuts
and corn in surrounding areas.
Possible changes in Land use: There is a proposal to develop parts of the lake for brackishwater
aquaculture.
Disturbances and threats: Although the lake has been designated as a Game Refuge and Bird
Sanctuary, there is no effective protection, and there exists a possibility that fish pens and fish
cages will be constructed in the lake.
Economic and social values: The lake supports a very rich fishery, and most of the local
residents are dependent on this resource for their subsistence.
Fauna: The rich fish fauna includes Tilapia spp, Cyprinus carpio, Chanos chanos, Glossogobius
giurus and Clarias sp. A wide variety of waterfowl occur including Tachybaptus ruficollis,
Egretta intermedia, Ardea purpurea and Dendrocygna arcuata. The Estuarine Crocodile
Crocodylus porosus formerly occurred at the lake; Groombridge (1982) reports that the
population was still healthy in 1978, but according to other reports, the last individual was killed
in 1971. Monitor lizards Varanus sp do still occur.
Special floral values: Several rare orchids and a variety of herbs of medicinal value grow along
the shore of the lake.
Research and facilities: The Bureau of Fisheries and Aquatic Resources has carried out some
studies of the fish resources, and the Asian Wetland Bureau Philippines surveyed in lake in April
1988.
References: Bureau of Fisheries and Aquatic Resources (1980, 1983 & 1984-85); Groombridge
(1982).
Criteria for inclusion: lb.
Source: Haribon Foundation and Perla M. Magsalay.
Wetland name: Cogtong Bay
Country: Philippines
Coordinates: 9°51'N, 124°33'E;
Location: in the Municipalities of Mabini and Candijay, on the east coast of Bohol Island,
Bohol Province.

Area: 2,000 ha.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 01, 02, 03, 06, 07 & 10.
Description of site: The estuarine system of three small rivers, the Cabidian, Matulid and
Sagumay, with extensive mangrove swamps and some areas of fishponds; and the adjacent small
sea bay (Cogtong Bay), with extensive intertidal mudflats, several mangrove-covered islands and
offshore coral reefs. The rivers rise in the hill ranges of southern Bohol. Cabidian River enters
the bay in the north and forms the boundary between the two municipalities; Matulid River lies
in the middle, and Sagumay River, the smallest of the three, enters the bay in the south near
Candijay.
Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV).
Principal vegetation: Extensive mangrove swamps and areas of nipa palm Nypa fruticans.
Land tenure: The mangrove areas are state owned (public domain) and have been declared as
public timberland. Surrounding areas are mainly privately owned.
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a crocodile sanctuary and as
a Game Refuge and Bird Sanctuary.
Land use: Fishing, aquaculture and domestic use of mangroves and nipa palms. The waters are
navigable and are used by local boat traffic.
Possible changes in Land use: Some sectors have been designated as "alienable" and
"disposable" for release for fish pond development.
Disturbances and threats: Destruction of mangroves for the development of more fishponds,
over-exploitation of the mangroves and hunting.
Economic and social values: The mangrove and fishery resources are of considerable economic
value to the local communities. Ancient burial sites in rock shelters around the bay are of
considerable archeological interest.
Fauna: The Estuarine Crocodile Crocodylus porosus is still thought to occur in the area, and
there have been reliable sightings as recently as 1984. The wetland also supports a wide variety
of waterfowl including Anas luzonica.
Special floral values: No information.
Research and facilities: A preliminary survey has been carried out in support of the proposal to
establish a crocodile sanctuary and Game Refuge and Bird Sanctuary in the area. The National
Museum conducted archeological studies between 1983 and 1987.
References: None
Criteria for inclusion: lb, 2a, 2c, 3b.
Source: Perla M. Magsalay.
Wetland name: Lapinin Island and Cabulao Bay
Country: Philippines
Coordinates: 10°00'-10°09'N, 124°28'-l24°37'E;
Location: east of Ubay Town, on the northeast coast of Bohol Island, Bohol Province.
Area: 37,500 ha.
Altitude: Sea level.

Biogeographical province: 4.26.12.
Wetland type: 01, 03, 06, 07 & 10.
Description of site: Mangrove swamps and intertidal mudflats around an offshore island
(Lapinin), two nearby islets (Lapinin Chico and Bonoon), the adjacent mainland coast, and the
associated shallow sea bay (Cabulao). There are some areas of fishponds on the mainland coast,
and offshore coral reefs.
Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV).
Principal vegetation: Mangrove swamps.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing; aquaculture and agriculture in adjacent areas.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Research and facilities: None
References: None
Criteria for inclusion: 0.
Source: Perla M. Magsalay.
Wetland name: Trinidad and Quinobatan Mangroves
Country: Philippines
Coordinates: lO°03'-10°09'N, l24°l9'-l24°22'E;
Location: mainly north of the village of Trinidad, on the north coast of Bohol Island, Bohol
Province.
Area: 10,500 ha.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 02, 06 & 07.
Description of site: The estuarine system of the Ipil River, with mangrove swamps along the
lower reaches of the river and associated creeks, and extensive intertidal mudflats at the mouth of
the estuary.
Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV).
Principal vegetation: Mangrove swamps.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing and cutting of mangroves for local use; agriculture in adjacent areas.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.

Research and facilities: None
References: None
Criteria for inclusion: 0.
Source: Perla M. Magsalay.
Wetland name: Jetafe Mangroves and Mahanay Island
Country: Philippines
Coordinates: 1O°08'-1O°13'N, 124°08'-124°16'E;
Location: between Jetafe and Talibon, on the north coast of Bohol Island, Bohol Province.
Area: 9,000 ha.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 03, 06 & 07.
Description of site: A large area of coastal mangrove swamps and intertidal mudflats on the
north coast of Bohol east from the region of Jetafe to the Tulang Point area and around several
nearby offshore islands including Mahanay, Banacon and Handayan.
Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV).
Principal vegetation: Mangrove forest.
Land tenure: No information.
Conservation measures taken: Large-scale replanting of mangroves has taken place on a
community level at Banacon Island under the supervision of the Forest Research Institute.
Conservation measures proposed: None
Land use: Fishing and forestry; agriculture in adjacent areas.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Research and facilities: None
References: None
Criteria for inclusion: 0.
Source: Perla M. Magsalay.
Wetland name: Inabanga Coast
Country: Philippines
Coordinates: 9°57'-10°05'N, l23°59'-l24°08'E;
Location: on the northwest coast of Bohol Island, from Tubigon to the Inabanga Estuary and
Buenavista, Bohol Province.
Area: About 22 km of coastline, with 450 ha of mangroves and 300 ha of aquaculture ponds.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 01, 02, 06, 07 & 10.
Description of site: A broad strip of coastal mangrove swamps and sandy mudflats between
Tubigan and Buenavista, including the estuaries of the Inabanga and Clarin Rivers which rise in

the deforested hills of northern Bohol. The mangrove fringe is over two km wide in places, but in
other areas much of the mangrove has been converted to aquaculture ponds. There are numerous
offshore islands covered in mangroves and fringed with coral reefs. The tidal variation is 1.8m.
Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV).
Principal vegetation: Mangrove forest dominated by Avicennia officinalis, A. alba, with some
Sonneratia caeseolaris and S. alba, particularly near the river banks. The dominant regenerating
species is Ceriops tagal with some Rhizophora apiculata and Nypa fruticans. Further inland
Avicennia
officinalis is dominant, with small patches of Acanthus sp, Acrostichum aureum, Lumnitzera sp
and Schyphiflora hydrophyllacea amongst the fishponds. The principal vegetation in adjacent
areas is a plantation of Cocos nucifera.
Land tenure: The aquaculture ponds are privately owned; the mangroves and mudflats are
partly state owned and partly private.
Conservation measures taken: None.
Conservation measures proposed: Howes (1987) recommends (a) that mangrove replanting
schemes already in progress in the Jetafe area to the east be expanded along the northwest coast
of Bohol, (b) that the further conversion of mangroves to aquaculture projects be limited, and (c)
that protection be given to the remaining large tracts of relatively intact mangrove forest.
Land use: Fishing, aquaculture and harvesting of mangrove products for local use; cultivation of
coconuts and subsistence agriculture (fruit and vegetables) in adjacent areas. There is a small
port at Tongod near Inabanga Town.
Disturbances and threats: The major threats are the continuing conversion of mangrove areas
to aquaculture ponds, widespread cutting of mangroves for local use, excessive harvesting of
Nypa fruticans, dynamite fishing on the coral reefs, fish poisoning, and pollution from domestic
waste. There is a very high density of fish traps in the area, and over-exploitation of the marine
resources may become a problem. Deforestation continues in the water catchment area, and this
must be having a detrimental effect on the wetland. Hunting pressure is heavy, especially on
whistling-ducks Dendrocygna arcuata.
Economic and social values: A very important region for its fisheries, which are based on the
mangrove resource and offshore coral reefs. This fact has been acknowledged by local fishermen
who implemented the mangrove reafforestation project at Jetafe to the east.
Fauna: An important staging and wintering area for migratory shorebirds. Small numbers of
twelve species of shorebirds were observed between Inabanga Estuary and Tubigan in late April
1987; these included five Numenius madagascariensis. Nine Chinese Egrets Egretta eulophotes
and two E. sacra were also found during the survey. Over 4,800 shorebirds of 14 species were
recorded in mid-September 1987, along with about 300 Dendrocygna arcuata. The most
abundant species were Tringa totanus, T. nebularia and Calidris ruficollis. Four Asian
Dowitchers Limnodromus semipalmatus were particularly noteworthy.
Special floral values: The site contains one of the largest areas of mangroves on Bohol, and is
an excellent example of the mangrove/mudflat ecosystem in the Philippines. The mangroves are
particularly diverse in species composition.
Research and facilities: Some studies have been conducted by the Central Visayas Regional
Projects Office and the Bureau of Forest Development, Region 7. Shorebird surveys were carried
out by Interwader in April 1987 (Howes, 1987), and by the Asian Wetland Bureau Philippines in
September 1987.

References: Howes (1987).
Criteria for inclusion: 1b, le, 2a, 2c, 3b.
Source: John R. Howes and Perla M. Magsalay.
Wetland name: The Coast of Southwestern Bohol
Country: Philippines
Coordinates: 9°33'-9°57'N, 123°43'-l24°03'E;
Location: the southwestern coast of Bohol Island from Tubigan to Loay, Bohol Province.
Area: c.45 km of coastline; 12,600 ha of wetlands.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 01, 02, 06, 07 & 10.
Description of site: The coastal mangrove and sandy mudflat zone between Tubigan and Loay,
including Calape Bay and Maribojoc Bay and the estuary of the Abatan River in the latter bay.
The mangrove fringe varies in width and attains its greatest extent in the two sheltered bays.
There are several large areas of aquaculture ponds on the landward edge of the mangroves, e.g.
at the Brackishwater Aquaculture and Development Training Center (37 ha), at Bentig (50 ha)
and at Barangay Lincod (54 ha). The offshore zone is dominated by a coraline reef structure. The
tidal variation is 1.8m.
Climatic conditions: Humid tropical climate with the seasons not very pronounced; relatively
dry from November to April and wet for the remainder of the year (Type III). The site is partly
sheltered from the northeast monsoon and trade winds and is open to the southwest monsoon and
frequent cyclonic storms.
Principal vegetation: The coastline is fringed with mangroves consisting of Avicennia
officinalis, A. marina, A. alba and Sonneratia alba, with some Rhizophora apiculata, R.
mucronata and Ceriops tagal. The mangroves around the fishponds at Maribojoc Bay are
dominated by S. alba, S. caeseolaris, with a scattering of A. off icinalis, A. alba, and a few
patches of R. mucronata and Excoecaria agallocha. There are large areas of Nypa fruticans
along all major watercourses, and plantations of Cocos nucifera in adjacent areas.
Land tenure: Most of the mangrove areas are state owned, as are the aquaculture ponds at the
Brackishwater Aquaculture Development and Training Center; other aquaculture ponds and
adjacent areas are under private ownership.
Conservation measures taken: None.
Conservation measures proposed: Howes (1987) recommends further wetland evaluation
surveys to determine key sites for migratory shorebirds and Egretta spp, and to evaluate
potentially suitable areas for mangrove replanting schemes.
Land use: Fishing, largely offshore, to cater for the local and export markets via Tagbilaran and
Tubigan ports. In Maribojoc Bay, large areas of Nypa fruticans are being exploited on a
commercial basis. There is a considerable amount of aquaculture near Loay, Loon and Lomboy,
especially for milkfish Chanos chanos and shrimps Macrobrachium sp. Salt is produced at
Calape. The main forms of land use in adjacent areas are agriculture and forestry (Loboc
Watershed Reforestation Project).
Disturbances and threats: Major threats include the clearance of mangroves for aquaculture
projects, widespread cutting of mangroves for firewood, fodder, poles and other domestic uses,
excessive harvesting of Nypa fruticans, and pollution from pesticides used on adjacent

agricultural land. The development of a further 41 ha of aquaculture ponds near the east bank of
the Abatan River has already been approved, and would result in the loss of a large area of Nypa
fruticans of considerable importance to the local communities. The over-exploitation of the
offshore cockle beds and other marine resources, combined with destruction of mangroves, is
likely to cause a reduction in the natural productivity of these resources with consequent adverse
effects on the local economy. Deforestation in the watershed also constitutes a major threat.
Economic and social values: A very important site for local fisheries, supporting the economy
of all coastal villages in southwestern Bohol, and providing input to the fisheries export market
to Cebu City and other locations within the Visayas.
Fauna: The intertidal zone is an important feeding area for egrets (Egretta spp) and migratory
shorebirds. Over 2,000 shorebirds were recorded in the Calape, Bentig and Barangay Lincod
areas in September 1987, mainly Tringa totanus, Heteroscelus brevipes, Calidris ruficollis and
C. ferruginea. Small numbers of Numenius madagascariensis were especially noteworthy. Other
water birds recorded at this time included 16 Butorides striatus, 28 Egretta garzetta and 100
Dendrocygna arcuata.
Special floral values: The area has some of the most extensive and diverse mangrove forests in
the Visayas.
Research and facilities: A wetland evaluation survey was carried out by the Asian Wetland
Bureau in April and May 1987 (Howes, 1987), and Magsalay made some counts of shorebirds in
September 1987.
References: Howes (1987).
Criteria for inclusion: lb. le, 2c, 3b.
Source: John R. Howes and Perla M. Magsalay.
Wetland name: Silot Bay
Country: Philippines
Coordinates: lO°24'N, 124°00'E;
Location: on the east coast of Cebu Island in Liloan Municipality, 15 km northeast of Cebu City,
Cebu Province.
Area: 100 ha.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 06, 07 & 08.
Description of site: A shallow tidal lagoon, roughly circular in shape, fringed with mangrove
swamps and with two mangroves covered islets. The lagoon is connected to the sea by a channel
20 meters wide, which has been dredged up to the wooden bridge spanning it. The maximum
depth of the lagoon is five meters and the salinity 25-32 p.p.t. Fresh water input comes from
seepage and local run-off. Large areas of mudflat are exposed at low tide.
Climatic conditions: Humid tropical climate with the seasons not very pronounced; relatively
dry from November to April and wet for the rest of the year (Type III).
Principal vegetation: Mangrove swamps with Sonneratia caeseolaris, Avicennia officinalis,
some Bruguiera conjugata, Ceriops roxbughiana and Lumnitzera racemosa, and five species of
algae. Cocos nucifera, Pandanus tectorium, Leucaena glauca and other common vascular plants
in surrounding areas.

Land tenure: Some areas are owned by the Government but leased to private individuals for
fish pond development; other parts are privately owned.
Conservation measures taken: The size of the fishing nets and the number of fishponds have
been limited, and commercial exploitation of the mangroves has been prohibited.
Conservation measures proposed: Propoa1 have been made to limit the mesh size of the
fishing nets, to restrict the number of fishermen using the bay, and to improve agricultural
practices and establish cottage industries in the region to provide an alternative source of income
for the local inhabitants and thereby reduce pressure on the natural resources of the bay.
Land use: Fishing, cutting of mangroves for local use (leaves for animal fodder and trunks for
construction purposes), and outdoor recreation; aquaculture, agriculture and urban development
in surrounding areas.
Disturbances and threats: The major threats include illegal dynamite fishing and fish
poisoning, over-.exploitation of coral for building materials, and excessive cutting of mangroves
for domestic use. There is a possibility that more of the mangroves will be cleared for
aquaculture projects.
Economic and social values: Fishing provides a valuable source of income for the local people,
and the bay is a popular area for outdoor recreation.
Fauna: The bay supports a very rich invertebrate and fish fauna, and is an important feeding
area for a wide variety of herons, egrets, shorebirds and terns.
Special floral values: None known.
Research and facilities: The University of San Carlos has established a Marine Research
Station at Silot Bay and has carried out a number of studies on the fauna, flora and ecology of the
Bay.
References: Juario et al. (1970); Miller (1972 & 1973); San Carlos University (Biology
Department) (1970).
Criteria for inclusion: lb, 3b.
Source: Perla M. Magsalay.
Wetland name: Mactan, Kalawisan and Cansaga Bays
Country: Philippines
Coordinates: l0°17'-l0°23'N, l23°54'-124°02'E;
Location: on the east coast of Cebu Island north from Cebu City, and on the south and west
shores of Mactan Island, Cebu Province.
Area: 18,000 ha including at least 3,800 ha of coral and sand flats, 350 ha of intertidal mudflats,
400 ha of mangrove swamps and 500 ha of fishponds.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 01, 02, 06, 07, 09 & 10.
Description of site: A complex of shallow sea bays and channels, extensive intertidal sand flats
and mudflats, mangrove swamps, fishponds, salt pans and seaweed culture ponds, with coral
reefs offshore. The area includes the mangroves, sand flats and fringing coral reefs of southern
and western Mactan Island, the narrow Mactan Channel which separates the island from the
Cebu mainland, the adjacent mainland coast (including Kalawisan Bay, Cansaga Bay and the
estuary of the Cansaga River) with fringing mudflats and mangroves, and a large area of
fishponds at Jugan in Cansaga Bay. The tidal variation is 1.8m, and there are strong tidal currents

within the coral reef and Mactan Channel zones. Salinities range from brackish in the
aquaculture ponds to hypersaline in the saltpans.
Climatic conditions: Humid tropical climate with the seasons not very pronounced; relatively
dry from November to April and wet for the remainder of the year (Type III). The site is partly
sheltered from the northeast monsoon and trade winds, and open to the southwest monsoon or at
least to frequent cyclonic storms.
Principal vegetation: Mangrove forest dominated by Sonneratia alba in the sandier areas, and
Avicennia marina in the muddier areas. Other mangrove species include Rhizophora mucronata
(in rocky areas), Nypa fruticans, Lumnitzera racemosa, Excoecaria agallocha and Rhizophora
apiculata. Non-mangrove species in drier areas include Sesuvium portulacastrum, Leucaena
glauca, L. leucocephela, Bambusa blumeana and Glauca spp. Sea-grass beds are dominated by
Thalassia spp and the seaweeds Turbinaria spp and Buergesinia spp. The seaweeds Caulerpa sp
and Eucheuma sp are cultivated on a commercial scale in specially constructed ponds. There are
plantations of Cocos nucifera and subsistence agricultural crops in adjacent areas.
Land tenure: Most of the site is state owned but the greater part is leased to private individuals;
surrounding areas are mostly privately owned.
Conservation measures taken: Jugan Fishponds and adjacent areas important as roosting sites
for shorebirds are protected by the owners. A part of Mactan Bay has been replanted with
Rhizophora mangroves by the local inhabitants, and the sides of bunds in the Kalawisan area
have been planted with Rhizophora to prevent erosion.
Conservation measures proposed: A proposal has been made to introduce a complete ban on
hunting in the area. Howes (1987) recommends that mangrove replanting and rehabilitation
schemes be extended throughout the area, and that further conversion of mangroves into
aquaculture ponds be terminated. Howes also recommends that further research be carried out on
the importance of the site for waterfowl, and that the mangrove forest in Mactan Bay be used as
an outdoor centre for education for local foresters and school and university students.
Land use: Predominantly offshore fishing; also the harvesting of shellfish and mangrove
products, navigation and outdoor recreation. Fishponds at Jugan are used for the culture of
milkfish (Chanos chanos) and prawns, while ponds in the Kalawisan region are used for the
culture of the seaweeds Caulerpa racemosa and Eucheuma sp on a commercial scale. Nypa
fruticans is used for the production of alcohol, and Rhizophora mangroves for the production of
tannin. Surrounding areas are both rural and industrial, with a port complex and international
airport.
Possible changes in Land use: There is a possibility of increased industrial activity in Cebu City
and reclamation of intertidal areas for housing in Magellan Bay. Continued deforestation and the
resulting soil erosion in the water catchment area may affect land use.
Disturbances and threats: The principal threat is pollution from the Cebu Port and Industrial
Zone, particularly the Shell Oil Terminal built on the coral reef on the south coast of Mactan
Island. Pollution from the Asian Alchohol Plant at Cansaga Bay was particularly damaging to
fish stocks, but this plant was closed down about ten years ago as a result of complaints from
local fishermen. Other disturbances include heavy hunting pressure, particularly at Kalawisan,
dynamite fishing and fish poisoning at Mactan and Kalawisan, and general over-exploitation of
the marine resources.
Economic and social values: The offshore fisheries are very important for the local economy
and the Cebu market. The seaweed culture ponds provide a base for exports to Japan, and

mangroves and nipa palms are harvested locally for construction purposes, tannin and animal
fodder (leaves of Sonneratia and Avicennia spp).
Fauna: One of the most important staging areas for migratory shorebirds in the Visayas. Up to
3,700 shorebirds were observed at Jugan Fishponds in 1986, and almost 1,600 were observed in
the area in April 1987. Twenty-three species were recorded, the commonest being Pluvialis
dominica, Charadrius mongolus, Tringa totanus, T. nebularia, Actitis hypoleucos, Heteroscelus
brevipes (710 in April 1987) and Calidris ruficollis (maximum of 2,600 in 1986). The area is
also important for a variety of herons and egrets, including the endangered Chinese Egret Egretta
eulophotes, 17 of which were observed on the sand flats of southern Mactan in April 1987. Terns
(Sterna spp) are common, and several species of ducks including Anas clypeata and Aythya
fuligula have been recorded at Jugan Fishponds.
Fishes include Mugil spp and Siganus sp.
Special floral values: Magellan Bay and Cansaga Bay on southern Mactan support small
pockets of mature Sonneratia/Avicennia type mangrove forest.
Research and facilities: Magsalay conducted regular monthly counts of shorebirds at Jugan
Fishponds in 1986, and the Asian Wetland Bureau carried out a wetland evaluation of the area in
April 1987 (Howes, 1987). The University of San Carlos in Cebu City has a marine research
station off Mactan Island, concerned mainly with research on coral reefs.
References: Howes (1987); Parish (1987); Magsalay (in press).
Criteria for inclusion: lb, le, 2a, 2c, 3b.
Source: John R. Howes and Perla M. Magsalay.
Wetland name: Olango Island
Country: Philippines
Coordinates: l0°14'-lO°l7'N, 124°02'-124°04'E;
Location: between Cebu and Bohol Islands, 4 km east of Mactan Island and 15 km east of Cebu
City, Cebu Province.
Area: 5,800 ha, including about 2,900 ha of intertidal flats.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 03, 05, 06 & 07.
Description of site: A low-lying island off the east coast of Mactan Island, with extensive
intertidal coralline sand flats and mudflats, mangrove swamps and coral reefs. The tidal range is
about 1.8m.
Climatic conditions: Humid tropical climate with the seasons not very pronounced; relatively
dry during October-November and April-June, and wet for the remainder of the year (Type III).
The island is partly sheltered from the southeast monsoon and trade winds by Bohol and Mactan
Islands, but is open to the northwest monsoon and associated cyclonic storms.
Principal vegetation: Mangrove forest dominated by Avicennia alba along the seaward edge
and in the accreting zone. Rhizophora apiculata is common along the edges of the forest, and
there are some patches of Sonneratia alba and Lumnitzera racemosa. There are plantations of
Cocos nucifera and a few small areas of agricultural crops in the interior of the island.
Land tenure: Mostly state owned, with a few privately owned plots of land near some of the
beaches. The island comes under the jurisdiction of Lapulapu City.

Conservation measures taken: Some areas have already been replanted with mangroves, and
others will be replanted in the near future as part of a Government scheme. In April 1988, the
District Council on Olango Island enacted a new bylaw to ban hunting on the island.
Conservation measures proposed: The Asian Wetland Bureau Philippines has submitted a
proposal to the authorities in Lapulapu, recommending that the island be declared a Migratory
Bird Sanctuary, the first such sanctuary in the Philippines. The Asian Wetland Bureau
Philippines has also submitted a proposal to the Central Visayas Regional Project and
Department of Environment and Natural Resources concerning the mangrove-replanting scheme.
Land use: Offshore fishing and the harvesting of shellfish and edible seaweeds. The island has a
small resident population of mostly fishermen.
Possible changes in Land use: The University of San Carlos is investigating the possibility of
constructing water catchment cisterns in the two small bays on the island. These could have
some adverse effects on the coastal ecosystems.
Disturbances and threats: Mangroves are cut indiscriminately for domestic use. The main
threat to the water bird populations is heavy hunting pressure from organized groups of hunters
from Cebu and Mandaue cities. These hunters specialize in shorebirds, particularly the larger
species such as Numenius arquata.
Economic and social values: The waters around the island support an important fishery.
Fauna: One of the most important staging areas for migratory shorebirds in the central
Philippines. Over 10,000 shorebirds have been recorded at one time, and the total number using
the site may be as many as 50,000. Numenius arquata is particularly common. Up to 48 Asian
Dowitchers Limnodromus semipalmatus were recorded in autumn 1987, making Olango Island
the most important site for this rare species in the Philippines. The island is also an important
staging area for Numenius madagascariensis and Calidris tenuirostris (376 in autumn 1987).
Other water birds occurring in significant numbers include Egretta garzetta, E. alba and Anas
luzonica.
Special floral values: No information.
Research and facilities: Preliminary surveys were carried out by the Asian Wetland Bureau
Philippines between August and November 1987 and in early 1988, and detailed research is now
planned. The University of San Carlos maintains research facilities on the nearby island of
Mactan.
References: None
Criteria for inclusion: lb. 2a, 3a.
Source: Perla M. Magsalay.
Wetland name: Pinamungahan Mangroves and Fishponds
Country: Philippines
Coordinates:10°18'N, 123°35'E;
Location: near the village of Pinamungahan, on the west coast of Cebu Island, 33 km west of
Cebu City, Cebu Province.
Area: 800 ha.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 04, 06, 07 & 10.

Description of site: A stretch of intertidal mudflats and sand flats with stands of mangroves
(Cabiangon Beach), rocky shores with some mangroves (Pandacan), a large area of fishponds
between Pandacan and Cabiangon partly separated from the coastal mangroves by a national
highway, and a large inland fish pond at Tajao, 1.5 km to the north of Cabiangon.
Climatic conditions: Humid tropical climate with the seasons not very pronounced; relatively
dry from from November to April and wet for the rest of the year (Type III).
Principal vegetation: Mangrove swamps, Nypa fruticans and algae; plantations of coconuts and
bananas, shrubbery and grassland in adjacent areas.
Land tenure: The site is partly under private ownership and partly owned by the Local
Authority but leased to private individuals; surrounding areas are mostly privately owned.
Conservation measures taken: None.
Conservation measures proposed: It is recommended that a hunting ban be enforced, that
Presidential Decree No.705 relating to the protection of mangroves be properly implemented,
and that work on the rehabilitation of the mangroves be initiated.
Land use: Fishing, aquaculture and outdoors recreation; agriculture and urban development in
surrounding areas.
Disturbances and threats: The disposal of mine tailings from the Atlas Consolidated Mining &
Development Corporation takes place 6-8 km away from the site and causes some contamination
in the area. Other threats include dynamite fishing, fish poisoning and excessive hunting.
Economic and social values: The fishery and mangrove resources are of considerable
importance for the local communities.
Fauna: One of the most important staging areas for migratory shorebirds on Cebu Island. Up to
1,900 birds of 21 species were recorded during the autumn migration in 1986, the dominant
species being Pluvialis dominica, Tringa totanus, T. nebularia, Actitis hypoleucos, Calidris
ruficollis and Himantopus himantopus.
Special floral values: No information.
Research and facilities: Magsalay has carried out some censuses of shorebirds.
References: Magsalay (in press); Parish (1987).
Criteria for inclusion: lb. 3b.
Source: Perla M. Magsalay.
Wetland name: Moalboal Wetlands
Country: Philippines
Coordinates: lO°58'N, 123°24'E;
Location: near the villages of Tunga and Tubli, north of Moalboal, on the west coast of Cebu
Island, Cebu Province.
Area: 300 ha.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 06, 07 & 10.
Description of site: A stretch of coastal mangrove swamps and intertidal mudflats at the south
end of Copton Bay, and adjacent fishponds in areas of former mangrove forest. There are rocky
areas inland.
Climatic conditions: Humid tropical climate with the seasons not very pronounced; relatively
dry from November to April and wet for the rest of the year (Type III).

Principal vegetation: Mangrove swamps; coconut plantations, agricultural land and shrubbery
in adjacent areas.
Land tenure: The site is owned by the Local Authority but leased to private individuals;
surrounding areas are largely privately owned.
Conservation measures taken: None.
Conservation measures proposed: There are proposals to enforce a hunting ban and to
implement Presidential Decree No.705 relating to the protection of mangroves.
Land use: Aquaculture, fishing and anchorage for fishing boats; cultivation of corn and cash
crops in adjacent areas.
Disturbances and threats: Excessive hunting pressure, dynamite fishing and fish poisoning.
Economic and social values: The local inhabitants depend on the fishery and mangrove
resources for their livelihood. The area is also used as a field laboratory by the Moalboal School
of Fisheries.
Fauna: An important staging area for migratory shorebirds; up to 1,500 shorebirds of 21 species
have been recorded, the commonest being Pluvialis dominica, Charadrius dubius, C. mongolus,
Tringa totanus, T. stagnatilis, T. nebularia, Actitis hypoleucos and Calidris ruficollis. The
wetland also supports a variety of other waterfowl, notably herons, egrets, gulls and terns.
Special floral values: None
Research and facilities: The Moalboal School of Fisheries maintains a field laboratory at the
site, and Magsalay has conducted some censuses of shorebirds.
References: Magsalay (in press); Parish (1987).
Criteria for inclusion: 1b, 3b.
Source: Perla M. Magsalay.
Wetland name: Talabong Island and Bais Bay
Country: Philippines
Coordinates: 9°34'N, 123°1O'E;
Location: on the southeast coast of Negros Island, 5 km north of Tanjay, Negros Oriental
Province.
Area: 6,400 ha (Talabong Island 209 ha).
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 01, 02, 03, 06 & 07.
Description of site: Talabong Island is a low-lying island completely covered by mangrove
forest; it lies to the southeast of Dewey/Dacu Island, and with this higher island, separates North
Bais Bay from South Bais Bay. The island is named after the herons, locally known as
"Talabong", which occur there. The Panamangan River and two smaller rivers flow into Bais
Bay, and there are large areas of intertidal mudflats, sand flats and coral reefs in both sections of
the bay. Salinities range from 28-33 p.p.t.
Climatic conditions: Humid tropical climate with the seasons not very pronounced; relatively
dry from November to April and wet for the rest of the year.
Principal vegetation:
Mangrove forest dominated by species of Rhizophora, Avicennia and
Sonneratia, and nipa palms Nypa fruticans in the estuaries. Twenty-six species of marine benthic
algae have been found in South Bais Bay, including nine species of red algae (Rhodophyceae),
12 species of green algae (Clorophyceae), three species of brown algae (Phaeophyceae) and two

species of blue-green algae (Cynnophyceae). The dominant plants in surrounding areas include
Cocos nucifera, Leucaena leucocephala, L. glauca, Bambusa blumeana and a variety of common
shrubs.
Land tenure: The site is owned by the Local Authority; surrounding areas are privately owned.
Conservation measures taken: The commercial exploitation of timber has been prohibited. In
November 1985, the Bureau of Forest Development, Region 7, and the Local Government of the
City of Bais signed a Memorandum of Agreement for the joint protection and management of the
area. Forest guards have since been employed to warden the area.
Conservation measures proposed: A proposal has been made to declare the area as a Game
Refuge and Wildlife Sanctuary. The Bureau of Forest Development has outlined a development
plan for the site in a Memo dated 10 July 1986, and there are plans to construct a viewing area
for local visitors and tourists.
Land use: Fishing, cutting of mangroves for local use, and marine research; agriculture,
aquaculture and recreational activities in adjacent areas.
Disturbances and threats: The destruction of mangroves continues, and there is a danger of
over-exploitation of the marine resources of the bay. The site is threatened by pollution from
effluents from the pulp and paper mills at Bais Sugar Central.
Economic and social values: Approximately 30% of the total population of the region depend
on the wetland for their livelihood. The mangrove forests also serve a valuable function in
protecting Bais City from strong winds and marine pollution.
Fauna: A very important spawning and nursery ground for both inshore and pelagic species of
fishes, crabs, shrimps, other crustaceans and molluscs. The area also supports large numbers of
herons, egrets, ducks, shorebirds and mangrove forest birds.
Special floral values: No information.
Research and facilities: Some marine research has been conducted in the area.
References: Alcala & Alcazar (1984).
Criteria for inclusion: lb. le, 2c, 3b.
Source: Haribon Foundation and Perla M. Magsalay.
Wetland name: Lake Balinsasayao and Lake Danao
Country: Philippines
Coordinates: 9°21'N, 123°1O'E;
Location: in the mountains of southern Negros Island, 12 km west of Sibulan, Negros Oriental
Province.
Area: Lake Balinsasayao 76 ha, Lake Danao 28 ha.
Altitude: 1,040m.
Biogeographical province: 4.26.12.
Wetland type: 14.
Description of site: Two small crater lakes separated by a narrow mountain ridge, and situated
in a hollow between four mountains, Mount Mahungot to the south, Mount Kalbasan to the
north, Mount Balinsasayao to the east and Mount Guidabon to the west. Lake Balinsasayao lies
to the northwest of the ridge and Lake Danao to the southeast. The lakes are fed by local run-off
and are fresh.
Climatic conditions: Humid tropical climate with the seasons not very pronounced; relatively
dry from November to April and wet for the rest of the year (Type III).

Principal vegetation: No information is available on the aquatic vegetation; the dominant
vegetation in surrounding areas is dipterocarp forest.
Land tenure: The lakes and the surrounding area (3,900 ha) are state owned.
Conservation measures taken: None.
Conservation measures proposed: The Bureau of Forest Development has proposed that the
lakes and surrounding area be designated as a National Park, but the site is currently under the
jurisdiction of the Board of Energy and the proposal is still awaiting approval. The Department
of Environment and Natural Resources, Region 7, is currently preparing a proposal requesting
acquisition of the area from the Board of Energy.
Land use: Fishing, mainly for Tilapia mossambica, Cyprinus carpio, Ophicephalus striatus,
Anquilla sp, Macrobrachium sp, Viruna literata, Fabricus sp and Chanos chanos. Surrounding
forests are exploited for timber and charcoal production.
Disturbances and threats: The uncontrolled cutting of timber by the Kaingiros (slash-and-burn
farmers) is reducing the inflow of water to the lakes and causing a fall in water levels.
Economic and social values: The lakes support a significant fishery.
Fauna: The lakes possess a rich fish fauna, including a number of introduced species, and the
surrounding dipterocarp forests are rich in bird life.
Special floral values: No information.
Research and facilities: None
References: Alcala & Carambana (undated); Cadelina et al. (1985).
Criteria for inclusion: lb.
Source: Haribon Foundation and Perla M. Magsalay.
Wetland name: Lake Balanan
Country: Philippines
Coordinates: 9°07'N, 123°Ol'E;
Location: in the mountains near the extreme southern tip of Negros Island, 5 km north of Siaton,
Negros Oriental Province.
Area: Unknown.
Altitude: 1,000m.
Biogeographical province: 4.26.12.
Wetland type: 14.
Description of site: A freshwater lake in the forested mountains of southern Negros, with a
shape resembling a figure of eight, the narrowest point between the two main portions of the lake
being only 90 meters wide. The lake is surrounded by mountain ranges, and is fed by three
streams, two of which rise on Lamaraw Mountain and the third on Anupugan Mountain.
Climatic conditions: Humid tropical climate with two pronounced seasons, a dry season from
November to April and a wet season for the rest of the year (Type I).
Principal vegetation: No information is available on the aquatic vegetation; surrounding areas
are covered in luxuriant tropical rain forest.
Land tenure: The area is Public Domain.
Conservation measures taken: The lake and surrounding forests are currently being managed
as a Watershed Area by the Bureau of Forest Development.
Conservation measures proposed: A proposal has been made to designate the area as a Game
Refuge and Wildlife Sanctuary to protect the large population of bats and other wildlife. This

proposal was endorsed by the Department of Environment and Natural Resources, Region 7, in
January 1987.
Land use: Subsistence and commercial fishing, and public water supply; extraction of timber,
slash-and-burn farming and cultivation of vegetables and other cash crops in surrounding areas.
Disturbances and threats: Slash-and-burn farming is having a detrimental effect on the region
as a whole.
Economic and social values: The lake is an important source of water, and its fishery provides a
source of income for the local inhabitants.
Fauna: A wide variety of waterfowl have been recorded including herons, egrets, ducks, rails
and gallinules.
Special floral values: No information.
Research and facilities: Cadelina et al. (1985) carried out a study of the socio-economic
importance of the lake for local inhabitants.
References: Cadelina et al. (1985).
Criteria for inclusion: lb.
Source: Perla M. Magsalay.
Wetland name: Pagatban River and Estuary
Country: Philippines
Coordinates: 9°23'N, 125°43'E;
Location: 10 km east of Bayawan, on the southwest coast of Negros Island, Negros Oriental
Province.
Area: 2,500 ha.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 01, 02, 05, 06, 07, 11 & 19.
Description of site: The lower reaches of the Pagatban River, its estuary and the adjacent
shallow, semi-circular bay bounded by a sandy beach extending from the river mouth to
Candumao Point to the west. There are extensive intertidal mudflats in the estuary and bay, belts
of mangrove swamp l00-200m wide along the riverbanks, and rice paddies inland. The estuarine
portion of the river extends upstream for about 500 meters.
Climatic conditions: Humid tropical climate with two pronounced seasons, a dry season from
November to April and a wet season for the rest of the year (Type I).
Principal vegetation: Mangrove swamps and rice paddies; agricultural land and some relict
patches of dipterocarp forest in adjacent areas.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing and harvesting of shrimps, oysters and fish fry; agriculture in surrounding
areas. The permit held by the Insular Lumber Company for logging in the area was cancelled in
1979.
Disturbances and threats: The disposal of mine tailings from a large copper mining operation
run by the Construction Development Corporation of the Philippines caused serious pollution
and siltation problems, and resulted in the local extinction of some marine animals. However, the
Corporation ceased operating in the area in about 1980.

Economic and social values: No information.
Fauna: The endangered Philippine Crocodile Crocodylus mindorensis may still occur in the
area; Ross (1984) reported that two individuals were still surviving in the Pagatban River in
1981.
Special floral values: No information.
Research and facilities: Alcala conducted some research on the effects of mine tailings on
marine animals.
References: Alcala (1979-1982); Ross (1984).
Criteria for inclusion: 1b, 2a.
Source: Perla M. Magsalay.
Wetland name: Ilog River Estuaries
Country: Philippines
Coordinates: 1O°Ol'-lO°04'N, l22°42'-122°47'E;
Location: on the southwestern coast of Negros Island, Negros Occidental Province.
Area: c.5,000 ha.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 02, 06, 07, 10 & 19.
Description of site: The estuarine and delta systems of the two main distributaries of the Ilog
River, with extensive intertidal mudflats, mangrove swamps, fishponds and adjacent rice
paddies. The two estuaries are about nine km apart; both are prone to frequent floods, which
bring large volumes of sediment to the area.
Climatic conditions: Humid tropical climate with two pronounced seasons, a dry season from
December to April and a wet season for the rest of the year (Type I).
Principal vegetation: Mangrove swamps.
Land tenure: Owned by the state and leased to fishpond operators.
Conservation measures taken: None.
Conservation measures proposed: Alcala et al. have proposed the establishment of a Bird
Sanctuary.
Land use: Fishing, aquaculture, harvesting of shellfish and other sea foods, transportation,
anchorage for boats, and outdoor recreation; cultivation of rice and urban development in
surrounding areas. The wetland is situated in a very densely populated area.
Disturbances and threats: There is considerable pressure on the wetland from general human
encroachment. Agricultural development has contributed to severe siltation, and the dumping of
effluents from a nearby sugar mill has resulted in fish being killed.
Economic and social values: The Ilog estuaries support a locally important fishery and provide
opportunities for a variety of recreational activities.
Fauna: Thirty-eight species of fish have been recorded, 36 of which are edible. The invertebrate
fauna includes 17 species of gastropods, 20 species of pelecypods, 22 species of crustaceans, one
species of chiton and one species of brachipod. The estuaries are also important for a wide
variety of resident and migratory waterfowl.
Special floral values: No information.
Research and facilities: Alcala et al. have conducted a survey of the water, animal and plant
resources of the Ilog River.

References: Alcala et al. (undated-a & undated-b).
Criteria for inclusion: 1b, 3b.
Source: Haribon Foundation and Perla M. Magsalay.
Wetland name: Panubulon Island and Guiwanon Islets
Country: Philippines
Coordinates: l0°23'-1030'N, 122°33'-122°43'E;
Location: southeast of Nueva Valencia, at the south end of Guimaras Island, Guimaras
Sub-Province, southeast of Panay.
Area: 14,000 ha.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 03, 06 & 07.
Description of site: Numerous small islands and islets with fringing mangrove swamps and
extensive intertidal mudflats, off the southeast coast of Guimaras Island. The principal islands
are Panubulon Island, Guiwanon Island and its associated islets, and Inampulugan Island.
Climatic conditions: Humid tropical climate with two pronounced seasons, a dry season from
November to April and a wet season for the rest of the year (Type I).
Principal vegetation: Mangrove swamps.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing and outdoors recreation.
Disturbances and threats: None known.
Economic and social values: The inhabitants of the islands are largely dependent on the
mangrove and marine resources for their livelihood.
Fauna: The area is reported to be important for migratory ducks and shorebirds, but no detailed
surveys have been made.
Special floral values: None known.
Research and facilities: None
References: None
Criteria for inclusion: lb. le, 3b.
Source: Perla M. Magsalay.
Wetland name: Ajuy, San Dionisio and Sara Wetlands
Country: Philippines
Coordinates: 11°07'-l1°23'N, 122°58-123°07'E;
Location: in the Municipalities of Ajuy, San Dionisio and Sara, near the east coast of Panay
Island, Iloilo Province.
Area: 45,000 ha.
Altitude: 0-lOm.
Biogeographical province: 4.26.12.
Wetland type: 10 & 19.

Description of site: A large complex of fishponds and rice paddies adjacent to the Sampunong
Bob Bird Sanctuary, a 54 ha patch of secondary forest with a large breeding colony of herons.
Climatic conditions: Humid tropical climate with the seasons not very pronounced; relatively
dry from November to April and wet for the rest of the year (Type III).
Principal vegetation: Rice paddies (Oryza sativa); plantations of Cocos nucifera, root crops and
shrubbery in surrounding areas; grassland dominated by Imperata cylindrica on the hillsides
around Sampunong Bob Bird Sanctuary.
Land tenure: The wetlands are privately owned; surrounding areas are mainly privately owned.
Conservation measures taken: The wetlands are unprotected. The breeding colony of herons is
protected in the Sampunong Bob Bird Sanctuary (54 ha), which is wardened by a forest guard.
Conservation measures proposed: None
Land use: Cultivation of rice and aquaculture; agriculture and grazing of domestic livestock in
surrounding areas.
Disturbances and threats: The major threats are the hunting of herons and other birds in their
feeding areas, the uncontrolled burning of cogon grass (Imperata cylindrica), and the cutting of
trees.
Economic and social values: Fish and rice production.
Fauna: The rice paddies and fishponds provide a rich feeding area for about 100-150 pairs of
Purple Herons Ardea purpurea which breed and roost in the Sampunong Bob Bird Sanctuary.
The wetlands are also a feeding area for large numbers of egrets Egretta spp and presumably
many other waterfowl.
Special floral values: None known.
Research and facilities: Magsalay et al. carried out a preliminary survey of the area in May
1987, and the Bureau of Forest Development is proposing to carry out a detailed study of the
Purple Herons.
References: None
Criteria for inclusion: le, 2c, 3b.
Source: Perla M. Magsalay.
Wetland name: Bancal Bay
Country: Philippines
Coordinates: 11°28'-11°34'N, 123°05'-123°09'E;
Location: near the village of Balasan, at the northeastern tip of Panay Island, Iboilo Province.
Area: 7,700 ha.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 01, 02, 03, 06, 07 & 10.
Description of site: A shallow sea bay with numerous low-lying islands, and the estuarine
systems of several small rivers, with large areas of intertidal mudflats, mangrove swamps and
fishponds.
Climatic conditions: Humid tropical climate with the seasons not very pronounced; relatively
dry from November to April and wet for the rest of the year (Type III).
Principal vegetation: Mangrove swamps.
Land tenure: No information.
Conservation measures taken: None.

Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Research and facilities: None
References: None
Criteria for inclusion: 0.
Source: Penn M. Magsalay.
Wetland name: Pilar Bay
Country: Philippines
Coordinates: 1l°25'-l1°36'N, 122°45'-123°00'E;
Location: southeast of Roxas, on the northeast coast of Panay Island, Capiz Province.
Area: 52,000 ha.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 01, 03, 06, 07 & 19.
Description of site: A shallow sea bay with numerous low-lying islands, large areas of intertidal
mudflats and mangrove swamps, and adjacent rice paddies.
Climatic conditions: Humid tropical climate with the seasons not very pronounced; relatively
dry from November to April and wet for the rest of the year (Type III).
Principal vegetation: Mangrove swamps.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Research and facilities: None
References: None
Criteria for inclusion: 0.
Source: Perla M. Magsalay.
Wetland name: Sapian and Capiz Bays
Country: Philippines
Coordinates: l1°29'-11°37'N, 122°30'-122°45'E;
Location: west of Roxas, north of the village on Sapian, on the north-central coast of Panay
Island, Capiz Province.
Area: 3,000 ha.
Altitude: Sea level.

Biogeographical province: 4.26.12.
Wetland type: 01, 02, 05, 06, 07 & 08.
Description of site: Two adjoining shallow sea bays, Sapian (the larger of the two) in the west
and Capiz in the east, with extensive intertidal mudflats, sandy beaches, mangrove swamps, the
estuaries of several small rivers, and associated coastal lagoons and marshes.
Climatic conditions: Humid tropical climate with the seasons not very pronounced; relatively
dry from November to April and wet for the rest of the year (Type III).
Principal vegetation: Mangrove swamps.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Research and facilities: None
References: None
Criteria for inclusion: 0.
Source: Perla M. Magsalay.
Wetland name: Kalibo Wetlands
Country: Philippines
Coordinates: l1°32'-ll°46'N; 122°16'-122°30'E;
Location: near the towns of Kalibo, New Washington and Albasan, on the north coast of Panay
Island, Aklan Province.
Area: c.25,000 ha.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 01, 02, 04, 05, 06, 07 & 19.
Description of site: The estuarine and delta system of the Alcan River near Kalibo, and the
extensive tidal lagoon and creek system of Batan Bay and Banga Baylet to the southeast.
Mangrove swamps constitute about 80% of the area; there are extensive intertidal mudflats at the
mouth of the Alcan River and in Batan Bay, stretches of rocky shore and sandy beach, and rice
paddies inland. Salinities range from 16-31 p.p.t.
Climatic conditions: Humid tropical climate with two pronounced seasons, a relatively dry
season from January to April and a wet season for the rest of the year with the heaviest
precipitation occurring from October to December (Type I/Ill). The average annual rainfall is
about 3,800 mm, and the mean annual temperature 27°C.
Principal vegetation: Mangrove swamps and rice paddies.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Shrimp fishing is very important in the area, particularly in Batan Bay.

Possible changes in Land use: Proposed irrigation schemes to service an additional 10,260 ha of
agricultural land in the water catchment area of the Alcan River are likely to have an impact
downstream in the estuary and delta.
Disturbances and threats: None
Economic and social values: The rich shrimp fishery provides a livelihood for many of the local
inhabitants. Sixteen species of decapod crustaceans are harvested commercially.
Fauna: The very rich invertebrate fauna includes at least 39 species of decapod crustaceans
belonging to 13 families.
Special floral values: No information.
Research and facilities: None
References: Anon (1977a).
Criteria for inclusion: lb. le, 2c, 3b.
Source: Haribon Foundation and Perla M. Magsalay.
Wetland name: Lake Manguao
Country: Philippines
Coordinates: 10°46'N, I 19°33'E;
Location: 7 km southeast of Taytay, northern Palawan Island, Palawan Province.
Area: 643 ha.
Altitude: 25m.
Biogeographical province: 4.26.12.
Wetland type: 14.
Description of site: A very deep freshwater lake set amongst low hills in northern Palawan. The
lake is fed by several small rivers and local run-off, and retains water throughout the dry season.
Climatic conditions: Humid tropical climate with two pronounced seasons, a dry season from
November to April and a wet season for the rest of the year (Type I). The average annual rainfall
is about 2,200 mm, and the mean annual temperature about 27°C.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: The whole of Palawan Island has been declared a wildlife
preserve.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: The Estuarine Crocodile Crocodylus porosus is still believed to occur at the lake.
Special floral values: No information.
Research and facilities: None
References: Ross (1984).
Criteria for inclusion: lb. 2a.
Source: Haribon Foundation.
Wetland name: Ulugan Bay
Country: Philippines

Coordinates: 10°05'N, 118°47'E;
Location: on the north coast of Palawan Island, 35 km north of Puerto Princesa, Palawan
Province.
Area: 1,880 ha of mangroves.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 01, 03, 07 & 10.
Description of site: A small sea bay between hilly headlands, with several small islands,
offshore coral reefs, and extensive mangrove swamps (the Baheli-Macarascas Mangroves) along
the southern and eastern shores. Some areas of mangroves have been converted to fishponds.
Seven perennial rivers drain into the mangroves: the Banaog, Kamanglet, Sia, Buruang, Egdasen,
Baheli and Kayulo. Salinities range from 9.2 to 23.9 p.p.t., and pH values from 7.0 to 7.5. The
tide is predominantly of the diurnal type, with a mean diurnal range of 1.22m.
Climatic conditions: Humid tropical climate with two pronounced seasons, a dry season from
January to April and a wet season for the rest of the year (Type I). February is the driest month
and August the wettest. The average annual rainfall is about 2,200 mm. Mean monthly
temperatures range from a low of 26.6°C in November to a high of 28.7°C in April.
Principal vegetation: Mangrove swamps with seven species of true mangrove belonging to
three families: Rhizophoraceae, Euphorbiaceae and Meliaceae.
Land tenure: No information.
Conservation measures taken: The whole of Palawan Island has been declared a wildlife
preserve.
Conservation measures proposed: None
Land use: Cutting of mangroves for charcoal production, and aquaculture.
Disturbances and threats: The main threat is excessive cutting of mangroves, particularly
Rhizophora and Bruguiera, for charcoal production. Some mangroves have also been destroyed
for the development of fishponds.
Economic and social values: The extensive mangrove swamps provide excellent protection
against wave erosion during storms, and serve as natural breeding and nursery grounds for
molluscs, crustaceans and fishes of economic importance.
Fauna: The mangroves support a very rich invertebrate and fish fauna.
Special floral values: No information.
Research and facilities: The Center for Development Studies has carried out an inventory and
assessment of the mangrove resources.
References: Center for Development Studies (1977-78 & 1978).
Criteria for inclusion: 1b, 2c.
Source: Haribon Foundation.
Wetland name: Tubbataha Reef
Country: Philippines
Coordinates: 08°44'-08°57'N, 119'48'-120'03'E;
Location: in the Sulu Sea, 160 km southeast of Palawan and 265 km WNW of the Zamboanga
Peninsula, Mindanao.
Area: Northern reef 7,400 ha, North Islet 2 ha; southern reef 2,400 ha, South Islet 1.5 ha.
Altitude: Sea level.

Biogeographical province: 4.26.12.
Wetland type: 03.
Description of site: Two coral atolls four nautical miles apart, comprising the Tubbataha Reef.
The northern atoll is a ringed, stocking-shaped reef with a large, deep lagoon. The most
prominent feature of the reef is North Islet, a two hectare coralline sand cay. The southern atoll is
a ringed, triangular-shaped reef, with a wide, shallow lagoon and a 1.5 hectare coralline sand
cay, South Islet. A concrete lighthouse has recently been erected on this islet. There is a third and
much smaller cay, Jessie Beazley Islet, about two nautical miles northwest of the northern atoll.
This sandy, peanut-shaped cay is devoid of vegetation; it is approximately 100 square meters in
area and is fringed by an extensive reef.
Climatic conditions: Tubbataha Reef is open to both the southwest and northeast monsoons and
is greatly affected by cyclonic disturbances. The rainy season occurs during the southwest
monsoon (from June to September), when a combination of strong winds, heavy rains and high
seas produces the worst conditions of the year. The northerly winds generally set in during
October and continue until April. The calmest time of year is from the middle of March to late
May. Temperatures are uniformly high throughout the year, and the difference between the mean
temperatures of the hottest month (May) and the coolest (January) is only 1.9°C. The relative
humidity exceeds 70% for the greater part of the year.
Principal vegetation: There are extensive beds of eelgrass, mainly Thalassia sp and Enhalus sp,
in the lagoons and particularly around South Islet; the dominant algae are species of Caulerpa
and Halirneda.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: Tubbataha Reef is being considered for the establishment of
a marine park.
Land use: Fishing. There is a lighthouse on South Islet.
Disturbances and threats: Collection of birds' eggs and killing of sea turtles for human
comsumption, and in recent years, illegal dynamite fishing around the reefs.
Economic and social values: No information.
Fauna: North and South islets support large breeding colonies of sea-birds, South Islet is
occasionally used by nesting Green Sea Turtles Chelonia mydas, and Jessie Beazley Islet is often
used as a roosting area by sea-birds. The breeding sea-birds are Sula dactylatra, S. sula, S.
leucogaster, Sterna fuscata, S. bergii. Anous stolidus and A. tenuirostris.
Special floral values: No information.
Research and facilities: Surveys have been carried by the Natural Resources Management
Center in its Marine Parks and Reserves Development Program.
References: Kennedy (1982); Natural Resources Management Center (1981).
Criteria for inclusion: lb. 2c.
Source: Haribon Foundation.
Wetland name: Lake Mainit
Country: Philippines
Coordinates: 09°26'N, 125°32'E;

Location: near the extreme northern tip of Mindanao Island in the Municipalities of Mainit,
Alegria, Jabonga and Kicharao, on the boundary between Surigao del Norte and Agusan del
Norte Provinces.
Area: 13,836 ha.
Altitude: 27m.
Biogeographical province: 4.26.12.
Wetland type: 14.
Description of site: A large freshwater lake on a narrow plain between hill ranges near the
northern tip of Mindanao. The lake is fed by fourteen small rivers and streams; it has one outlet,
the Lalinawan River, which flows south into Pagusi Lake and the Tubay River, and eventually
into Butuan Bay. The shoreline is steeply shelving, and the maximum depth of the lake is about
200 meters. The pH values range from 6.5 to 7.8.
Climatic conditions: Humid tropical climate with no proper dry season but a very pronounced
period of maximum rainfall from October to January (Type II). The average annual rainfall is
3,180 mm, and the mean monthly temperatures range from 27°C to 30.5°C.
Principal vegetation: Marshy areas of the lake are dominated by Hydrilla verticillata, Pistia
stratiotes, Chara sp and Cladophora sp. Most of the surrounding area is under cultivation.
Land tenure: No information.
Conservation measures taken: The regional office of the Bureau of Forest Development has an
on-going reafforestation programme in the area.
Conservation measures proposed: None
Land use: Fishing, mainly for goby, tilapia, mudfish, freshwater catfish and carp (Glossogobius
giurus, Tilapia sp, Ophicephalus striatus, Clarias sp and Cyprinus carpio). Other species in the
catches include eel, milkfish, climbing perch and plasalit (Anguilla sp, Chanos chanos, Anabas
testudineus and Trichogaster sp). Land around the lake is intensively cultivated. Various timber
companies operate in the water catchment area, and several small and medium sized industries
are dependent on the forest resources of the area.
Disturbances and threats: Indiscriminate gathering of raw materials for small scale industries.
Economic and social values: The lake supports an important fishery; fish production was
estimated at 369 metric tonnes in 1977. The economy of the municipalities around Lake Mainit
is heavily dependent upon the agricultural production concentrated around the perimeter of the
lake.
Fauna: The rich fish fauna includes non-migratory, migratory and introduced species. No
information is available on the waterfowl.
Special floral values: No information.
Research and facilities: Various studies have been carried out on the lake's fisheries and other
hydro-biological resources.
References: Bureau of Fisheries and Aquatic Resources (1984-85); Gracia et al. (1981);
NACIAD (1985).
Criteria for inclusion: lb, le.
Source: Haribon Foundation.
Wetland name: Agusan Marsh
Country: Philippines
Coordinates: 8°00'-8°19'N, 125°52'-l26°02'E;

Location: near Bunawan in the interior of northeastern Mindanao Island, Agusan del Sur
Province.
Area: 89,359 ha.
Altitude: c.55m.
Biogeographical province: 4.26.12.
Wetland type: 10, 11, 13, 14, 15 & 19.
Description of site: A vast complex of freshwater marshes and watercourses with numerous
small shallow lakes and ponds in the upper basin of the Agusan River and its tributaries. The
maximum depth of water is 4m. Some parts of the marsh have been converted into fishponds and
rice paddies. The rivers rise in the hills of eastern Mindanao and cause extensive flooding in the
marshes from November to March. The drainage is north via the Agusan River into Butuan Bay.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,750 mm. The
rainfall is more or less evenly distributed throughout the year (Type III).
Principal vegetation: Freshwater marshes with Cyperus spp, Typha sp and Phragmites sp;
secondary growth dipterocarp forest, scrub and cultivated land (mainly rice paddies) in
surrounding areas.
Land tenure: State owned (public land).
Conservation measures taken: The wetland has been declared a "reserved area".
Conservation measures proposed: Ross (1984) has suggested that the area could be made into
a crocodile sanctuary if the local inhabitants could be convinced that they could ranch or crop
crocodiles on a sustained yield basis. Parts of the water catchment area have been proposed as
protected areas to reduce soil erosion and sedimentation. The Bureau of Forest Development has
recommended that an area of 5,363 ha be designated as a reserve for the reintroduction of the
Eastern Sarus Crane Grus antigone sharpii.
Land use: Fishing, some aquaculture and agriculture (mainly rice and cash crops). The region is
sparsely populated because of the annual flooding of the Agusan River.
Possible changes in Land use: Proposed development projects in the water catchment area
include the construction of dams and reservoirs for hydro-electric, flood control and irrigation
purposes.
Disturbances and threats: Parts of the marsh have already been converted into aquaculture
ponds and agricultural land, and large-scale drainage is being considered. The crocodiles are
heavily persecuted. Clear-cutting of forests in the water catchment area has resulted in severe
flooding and increased rates of sedimentation in the wetland.
Economic and social values: The wetland supports a small subsistence fishery, and is an
important source of water for irrigation.
Fauna: An important area for a variety of water birds, notably herons and egrets such as
Bubulcus ibis (over 500), Ardea purpurea and A. cinerea (over 200). The Eastern Sarus Crane
Grus antigone sharpii, now extinct in the Philippines, was last recorded in Agusan Marsh in
1965.
The marshes support the largest population of the Estuarine Crocodile Crocodylus porosus
remaining in the Philippines, and it is thought that the endangered Philippine Crocodile C.
mindorensis may also be present.
Special floral values: No information.
Research and facilities: Some studies have been carried out by the Forest Research Institute,
North Central Mindanao Forest Research Center, Cotabato-Agusan River Basin Development
Project and Bureau of Forest Development. Ross (1984) gathered some information on the

crocodile population. However, the area remains very poorly known and is especially worthy of
further study.
References: Anon (1977b & 1983); Ross (1984).
Criteria for inclusion: 1b, 2a, 2b.
Source: Haribon Foundation, Simplicia N. Alonzo-Pasicolan and Perla M. Magsalay.
Wetland name: Hijo River
Country: Philippines
Coordinates: 07°15'-07°32'N, l25°50'-l26°05'E;
Location: 50 km northeast of Davao City, Davao del Norte Province, Mindanao.
Area: 58,200 ha.
Altitude: 500- 1,000m.
Biogeographical province: 4.26.12.
Wetland type: 11 & 12.
Description of site: The upper basin of the Hijo River, including the Masara River, Balite Creek,
Lingdan River, Calmah Creek, Magdaum Creek and many smaller rivers and streams, in the
mountains of southeastern Mindanao. The Hijo River eventually flows south into Davao Gulf.
The flow of water is relatively stable throughout the year because of the even distribution of the
precipitation. The pH values range from 7.6 to 8.5.
Climatic conditions: Humid tropical climate with the rainfall evenly distributed throughout the
year (Type IV). The average annual rainfall is approximately 2,400 mm; the mean monthly
temperatures vary from a high of 24°C in May to a low of 21°C in January, and the mean relative
humidity is 82%. The area is almost free of typhoons.
Principal vegetation: No information is available on the aquatic vegetation. The terrestrial
vegetation includes logged-over dipterocarp forest, secondary forest, secondary scrub and
cultivation.
Land tenure: Some 648 ha of the watershed are under concession to the North Davao Mining
Corporation.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: The water catchment area includes 14,601 ha of cultivated land, 411 ha of grassland,
41,154 ha of forest, 1,698 ha of secondary scrub and 318 ha of developed land.
Possible changes in Land use: Approximately 8% of the Hijo River basin will be affected by the
mining operations of the North Davao Mining Corporation.
Disturbances and threats: Mining activities and the disposal of mine tailings.
Economic and social values: No information.
Fauna: Fish species include Osphronemus gourami, Trichogaster pectoralis and Anguilla sp.
The forests support a large variety of mammals, birds and reptiles including many of the species
endemic to Mindanao and the Philippines.
Special floral values: No information.
Research and facilities: None
References: Synergistic Consultants (1981).
Criteria for inclusion: 1b, 2b.
Source: Haribon Foundation.

Wetland name: Lake Leonard
Country: Philippines
Coordinates: 07°24'N, 126°04'E;
Location: 60 km northeast of Davao City, Davao del Norte Province, Mindanao.
Area: 6 ha.
Altitude: c.800m.
Biogeographical province: 4.26.12.
Wetland type: 14.
Description of site: A tiny freshwater lake and associated marshes in the forested mountains of
southeastern Mindanao, near the source of a tributary of the Hijo River.
Climatic conditions: Humid tropical climate with an average annual rainfall of about 2,400 mm
more or less evenly distributed throughout the year (Type IV).
Principal vegetation: No information is available on the aquatic vegetation. Secondary forest,
scrub and cultivation in surrounding areas.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Forestry throughout the water catchment area, and slash-and-burn farming, mainly for
crops such as corn, sweet potatoes, coconuts, coffee and cacao, around the lake. Most of the
cultivated land has been established at the expense of secondary forest.
Disturbances and threats: The edge of the lake is badly silted as a result of human activities on
the upper slopes of the watershed, particularly road construction, shifting cultivation and
logging. The disposal of mine tailings is also having a direct adverse impact on the lake's
resources. The continued survival of Crocodylus mindorensis is highly precarious because of the
present intensity of human activities within the watershed; the major threats to the species are
accelerated siltation in the lake, poaching, pollution from pesticides and the destruction of the
natural vegetation on the lake shore.
Economic and social values: No information.
Fauna: Fishes include Anguila pacifica, Clarias batrachus, Glossogobius giurus, Ophicephalus
striatus and Tilapia mossambica. The endangered Philippine Crocodile Crocodylus mindorensis
occurs at the lake during the breeding season in July, August and September. The surrounding
forests support a very diverse avifauna including many of the species endemic to the Philippines.
Special floral values: No information.
Research and facilities: None
References: Synergistics Consultants (1980).
Criteria for inclusion: lb, 2a, 2b.
Source: Haribon Foundation.
Wetland name: Davao Gulf
Country: Philippines
Coordinates: 6°35'N, 125°23'E to 7°22'N, l25°50'E;
Location: the western shore of Davao Gulf from its northern extremity to the region of Pedada,
Davao City and Davao del Sur Province, Mindanao.
Area: c.l20 km of coastline.

Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 01, 02, 05, 06, 07 & 10.
Description of site: A large sheltered sea bay consisting of several smaller bays with mangrove
swamps and intertidal sand flats and mudflats. Much of the mangrove has been converted to
aquaculture ponds, but there remains a narrow fringe along most of the coast and there are still
extensive areas in some protected bays and along river channels. The major rivers entering the
bay are the Sumlug, Tagum, Davao and Pedada. The water is saline and the maximum tidal
variation is 1.75m.
Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV).
Principal vegetation: Mangrove forest dominated by Sonneralia alba, Avicennia marina, A.
officinalis and Rhizophora mucronata. Less common species include Ceriops tagal, Schyphiflora
hydrophyllacea, Xylocarpus mollucensis, X. granatum, Rhizophora apiculata, Hibiscus tiliaceus,
Bruguiera parviflora, Acanthus illicifolius, Heritiera littoralis, Aegicus sp and Casuarina
equesetifolia. There are plantations of Cocos nucifera and agricultural crops in adjacent areas.
Land tenure: A mixture of state and private ownership.
Conservation measures taken: A small farm west of Davao City is maintained by the owner,
Mr Donego, as a private wildlife sanctuary.
Conservation measures proposed: Howes (1987) recommends that further surveys be carried
out to determine the importance of the Gulf for migratory shorebirds, and to identify mangrove
areas suitable for reafforestation, management and protection.
Land use: Offshore fishing in the Gulf, and aquaculture in areas cleared of mangroves;
agriculture and some prospecting for gold in adjacent areas.
Disturbances and threats: Increased industrial development near Davao City poses a threat of
pollution, especially from mercury, which is used in gold processing. Increased forest clearance
in the water catchment area, particularly in the Mount Apo region, is likely to have an adverse
effect on the coastal wetlands, and there is a possibility that more mangroves will be cleared for
aquaculture ponds.
Economic and social values: A very important area for fisheries production, supplying the local
markets in and around Davao City. Also a popular area for outdoor recreation, particularly scuba
diving on the coral reefs off Alabat Island.
Fauna: An important feeding area for egrets and ducks, and an important staging area for
migratory shorebirds. In May 1987, Howes (1987) visited four sites and observed small numbers
of Egretta eulophotes, E. garzetta, E. intermedia, 445 Dendrocygna arcuata, 26 Anas luzonica
and 675 shorebirds of 17 species including Numenius inadagascariensis. The private sanctuary
on the Donego farm supports small numbers of Dendrocygna arcuata, Anas luzonica and other
waterfowl.
Special floral values: Some of the small patches of mangrove forest support a very diverse
mangrove flora.
Research and facilities: The Davao del Sur School of Fisheries at Malalag has carried out
research on the fisheries, and several shorebird surveys were conducted in 1986 and 1987 by
Ingle, Howes and others.
References: Ingle (1986); Howes (1987).
Criteria for inclusion: 1b, le, 2a, 2c, 3b.
Source: John R. Howes.

Wetland name: Liguasan Marsh
Country: Philippines
Coordinates: 6°35'-7°15'N, 124°17'-12452'E;
Location: in the basin of the Mindanao River in south-central Mindanao, North Cotabato and
South Cotabato Provinces.
Area: 220,000 ha.
Altitude: 10-30m.
Biogeographical province: 4.26.12.
Wetland type: 11, 13, 14, 15, 19 & 20.
Description of site: A vast complex of river channels, small freshwater lakes and ponds,
extensive marshes and arable land subject to seasonal flooding in the basin of the Mindanao
River. Most of the area is under water during periods of heavy rainfall; some 140,000 ha dry out
during dry periods and are cultivated. The marsh, although generally known as Liguasan,
actually consists of two adjoining marshy basins, Liguasan marsh and Libungan marsh, with
different water regimes. Liguasan lies at the confluence of the Pulangi, Maganoy, Buluan and
Allah rivers, and Libungan lies at the confluence of Libungan and Mindanao rivers.
Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV).
Principal vegetation: Freshwater marshes with an abundant growth of Eichhornia crassipes.
The dominant vegetation in surrounding areas includes Livistona rotundifolia, Corypha elata,
Nypa fruticans, Areca catechu, Pandanus tectorius, Calamus mallis, Asplenium nidus, Drynaria
quercifolia and a wide variety of climbing ferns and orchids. There is a 5,000 ha patch of virgin
forest with a very rich flora within the marsh.
Land tenure: The marshes are state owned; surrounding areas are privately owned.
Conservation measures taken: 30,000 ha of the marsh were declared a Game Refuge and Bird
Sanctuary in 1979. An inventory of the wildlife has been carried out to identify areas essential
for the preservation of wildlife and aquatic resources. A survey team has been formed to explore
the rich flora and fauna of the marsh, and a laboratory has been established for the identification,
preservation, propagation and production of wildlife, particularly endangered species.
Conservation measures proposed: The Government aims to ensure a continuous yield of useful
plant and animal products by establishing a balanced cycle of harvest and renewal. Efforts to
increase wildlife populations will include the preservation of breeding stocks, restrictions on the
harvest and habitat improvement. Then, as populations increase, the Southern Philippine
Development Authority, in cooperation with other government and private agencies concerned
with the preservation and propagation of wildlife and aquatic resources, plans to encourage
commercial enterprises based on the wildlife resources of the marsh.
Land use: Fishing, aquaculture and agriculture. The Government has recognized the importance
both economically and politically of Liguasan Marsh and, in the Cotabato-Agusan River Basin
Development Project, has initiated the construction of a cut-off channel from the Pagulungan
sector of the Rio Grande de Mindanao to prevent and control floods. A major development
project, the Liguasan Marsh Freshwater Fisheries Project, has recently been established under the
auspices of the Southern Philippine Development Authority. The project, a Government
investment of some 13.7 million pesos, aims to exploit the fishery and agricultural resources of
the marsh in an extensive food production programme. The project includes the installation of at

least 800 fish cages for tilapia culture and another 400 fish corrals for fish capture. Progress to
date has included the construction of an ice plant and cold storage facility at Piket to store up to
ten tons of fish, 200 fish cages at Ponol to serve as a field laboratory for new technology in fish
culture, 225 fish corrals distributed amongst 112 families, and a fattening tank to fatten up the
mudfish caught in the marsh.
Possible changes in Land use: New proposals under the Liguasan Marsh Freshwater Fisheries
Project include the construction of 300 fish cages and 20 hectares of fish pens at Pebpulangian,
the construction of an earthen broodstock and hatchery pond for breeding Tilapia nilotica and T.
mossambica, and an aquaculture scheme to produce eels. There is also a scheme to farm
crocodiles for their hide, and a plan to quarry the mud of the marsh for use as organic fertilizer.
Disturbances and threats: The main threat in the past has been the conversion of marshes to
rice paddies and other agricultural land. The Liguasan Marsh Freshwater Fisheries Project will
involve the conversion of large areas of marsh into aquaculture ponds and fish pens, and
quarrying activities for the production of fertilizers are likely to cause considerable disturbance.
Economic and social values: The marsh is home to 112,000 Maguindanaon families whose
primary means of livelihood are fishing when water levels are high and agriculture when they are
low. Because of its very rich wildlife, the marsh has considerable potential for nature tourism.
However, the area is a stronghold of the Moro National Liberation Front and access is restricted.
Fauna: The marsh supports a great variety of aquatic wildlife, including 20 species of fishes,
three species of reptiles, and over 20 species of waterfowl, notably herons, egrets and ducks.
Liguasan is the only locality in the Philippines for the Comb-crested Jacana Irediparra
gallinacea. The marsh is one of the last strongholds for the endangered Philippine Crocodile
Crocodylus mindorensis, and the Estuarine Crocodile C. porosus also occurs. The endangered
Monkey-eating Eagle Pithecophaga jefferyi is reported to be present in the forested areas in the
marsh.
Special floral values: The marsh is particularly rich in orchids.
Research and facilities: A variety of faunal and floral surveys have been carried out, and the
South Philippine Development Authority has established a limnological laboratory at Lagundi
near Piket.
References: Ingle (1986); Karpowicz (1985); Ross (1984).
Criteria for inclusion: 1b, le, 2a, 2b, 3b.
Source: Haribon Foundation and Robert S. Kennedy.
Wetland name: Lake Buluan
Country: Philippines
Coordinates: 6°39'N, 124°50'E;
Location: southeast of Buluan Town, on the boundarybetween
Maguindanao and Sultan Kudarat Provinces, south-central Mindanao.
Area: 6,500 ha.
Altitude: c.35m.
Biogeographical province: 4.26.12.
Wetland type: 14.
Description of site: A large freshwater lake and associated marshes in the upper basin of the
Mindanao River. The lake is fed by a river rising in the hills of southern Mindanao, and drains
north via the Buluan River into the Mindanao River. It is the third largest lake in Mindanao and

the sixth largest in the Philippines. The lake is shallow, with a depth of 3-6m, greenish in colour,
and has a muddy bottom. The pH values range from 6.8 to 7.3, and the dissolved oxygen is 6.9
p.p.m.
Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV).
Principal vegetation: The aquatic vegetation includes Ipomoea reptans, Pistia stratiotes and
Eichhornia crassipes. There are rice paddies in surrounding areas.
Land tenure: No information.
Conservation measures taken: None.
Land use: Fishing, mainly for Labeo rohita, Tilapia mossambica, T. nilotica, Ophicephalus
striatus, Cyprinus carpio and Trichogaster sp. Other species caught include Anabas testudineus,
Glossogobius giurus, Clarias sp and the freshwater shrimp Macrobrachium sp. Cultivation of
rice in surrounding areas.
Disturbances and threats: The intensification of agricultural activities in the immediate vicinity
of the lake may result in increased siltation.
Economic and social values: The lake supports a rich fishery, with production estimated at
about 1,600 kg per hectare per year.
Fauna: The lake has a diverse fish fauna, and the marshes are known to be important for
waterfowl, but few data are available. About 100 Javan Pond-Herons Ardeola speciosa were
observed in reed marshes on the western shore of the lake in January 1982. This species had not
previously been known to occur in the Philippines, and it is assumed that colonization has taken
place in recent times (Kennedy et al., 1984).
Special floral values: No information.
Research and facilities: Some studies have been carried out on the fisheries.
References: Bureau of Fisheries and Aquatic Resources (1984-85); Kennedy et al. (1984).
Criteria for inclusion: lb, le, 2b, 3b.
Source: Haribon Foundation and Perla M. Magsalay.
Wetland name: Lake Sebu
Country: Philippines
Coordinates: 6°14'N, 124°42'E;
Location: 53 km WNW of Buayan, South Cotabato Province, southern Mindanao.
Area: 350 ha.
Altitude: c.700m.
Biogeographical province: 4.26.12.
Wetland type: 14.
Description of site: A small freshwater lake and associated marshes on the southeastern flank of
the rugged Tiruray Highlands of South Cotabato. The shoreline of the lake is very indented, and
there are two small islands, Tugayo and Rom's. The lake receives water from local run-off and
several small rivers. It retains water throughout the year, and has a maximum depth of 45m. The
bottom is sandy-mud. Values of 6.8 for the pH, 2.5 for the total hardness (SBV), and 8.0-8.5
p.p.m. for the dissolved oxygen, have been obtained.
Climatic conditions: Humid tropical climate with an average annual rainfall of 934 mm, more
or less evenly distributed throughout the year (Type IV). Mean temperatures range from 27°C to
28°C.

Principal vegetation: The aquatic vegetation includes Eichhornia crassipes, Nymphaea sp,
Hydrilla sp, Ipomoea reptans, Pistia stratiotes and Vallisneria sp. The lake is surrounded by
grassland.
Land tenure: The lake is state owned. Surrounding areas have been designated as ancestral
lands and reservation areas for cultural minorities.
Conservation measures taken: None.
Conservation measures proposed: The Haribon Foundation has proposed that fish sanctuaries
be established in strategic areas to protect the spawning grounds of both indigenous and
introduced species.
Land use: Fishing, duck-raising and the harvesting of freshwater shrimps and snails. Major
fisheries include Tilapia spp, Ophicephalus striatus, Cyprinus carpio and Glossogobius sp;
minor fisheries include Anabas testudineus, the freshwater shrimp Macrobrachium sp, and the
freshwater snails Vivipara angularis and Ampullaria luzonica. Surrounding areas are inhabited
by indigenous tribes and other cultural minorities, including the controversial Tasaday tribe.
Disturbances and threats: None known.
Economic and social values: The lake supports a rich fishery.
Fauna: The lake has a diverse fish fauna, and supports large populations of the freshwater snails
Vivipara angularis and Ampullaria luzonica. No information is available on the waterfowl.
Special floral values: No information.
Research and facilities: Gracia et al. have carried out a study of the lake's fishery.
References: Bureau of Fisheries and Aquatic Resources (1984-85); Gracia et al. (undated).
Criteria for inclusion: lb, 2b.
Source: Haribon Foundation.
Wetland name: Lake Lanao
Country: Philippines
Coordinates: 07°53'N, 124°15'E;
Location: in the municipalities of Dansalan, Mulundo, Jaraka, Linuk, Bayong, Binidayon,
Tugaya and Lanao, Lanao del Sur Province, west-central Mindanao.
Area: 34,700 ha.
Altitude: 710m.
Biogeographical province: 4.26.12.
Wetland type: 14.
Description of site: A large, oligotrophic, freshwater lake in the uplands of west-central
Mindanao, formed by the tectonic-volcanic damming of a basin between two mountain ranges
and the collapse of a large volcano. Lake Lanao is the largest lake in Mindanao and the second
largest in the Philippines. The lake basin is shallowest in the north and becomes progressively
deeper towards the south. There is a large area east of the two southern islands with a depth
greater than 100m; the average depth is 60.3m and the maximum 112m. The lake is fed by four
rivers; its only outlet, the Agus River, flows southwest into Iligan Bay via two channels, one
over the Maria Cristina Falls and the other over the Cinnamon Falls. The pH values range from
6.8 to 8.9.
Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV). The average annual rainfall varies from 2,864 to 2,890 mm, and
the mean monthly temperatures vary between a maximum of 27.6°C and a minimum of 22.2°C.

Principal vegetation: Extensive reed-beds of Typha sp around the edges of the lake, and large
areas of Eichhornia crassipes on the surface. Other common aquatic plants include Nymphaea
nouchali and Vallisneria sp. Most of the surrounding areas have been cleared for agriculture but
there is still some primary dipterocarp forest on the nearby Sacred Mountain, and there are
patches of secondary dipterocarp forest at Wao.
Land tenure: The lake is owned by the Local Authority; surrounding areas are partly state
owned and partly private.
Conservation measures taken: The lake has been declared a National Park and Reserve, and is
under the jurisdiction of the Bureau of Forest Development. An environmental impact
assessment has been carried out on the National Power Corporation's Hydro-electric Project on
the Agus River.
Conservation measures proposed: There is a proposal to conduct further environmental impact
assessments of all the hydro-electric projects of the National Power Corporation on the Agus
River and at Maria Cristina Falls.
Land use: The lake serves as a reservoir for the generation of hydro-electric power on the Agus
River. Other major uses include commercial and sport fishing, and outdoor recreation. The
commercially important fishes are mudfish Ophicephalus striatus, tilapia Tilapia spp, goby
Glossogobius giurus and cyprinids. Other species in the catches include catfish, climbing perch,
plasalit, eels, the freshwater shrimp (Clarias sp, Anabas testudineus, Trichogaster sp, Anguilla
sp, Macrobrachium sp), and the freshwater snails Ampullaria luzonica and Vivipara angularis.
Grasslands adjacent to the lake are grazed by cattle, water buffalo and goats. There are several
towns and many villages around the lake, and Mindanao State University Campus is situated
here.
Disturbances and threats: The construction of additional spillways for the hydro-electric power
station involves more dredging of river banks and destruction of riparian habitat. Logging in the
water catchment area is accelerating soil erosion, and this is causing increased siltation and
affecting water quality in the lake. Hunting causes considerable disturbance, and there is some
pollution from insecticides and herbicides. The introduction of exotic species of fishes has
undoubtedly had some negative effects on the very interesting native fish fauna.
Economic and social values: The lake supports a major fishery, and is important for
recreational activities including boating, swimming and sport fishing. The Lanao Lake and Agus
River system generates 70% of the electricity used by the people of Mindanao.
Fauna: Lake Lanao is of great limnological interest. The fauna includes many species of fishes
and invertebrates, which are endemic to the lake, and presents an outstanding opportunity for
research on evolution in the Cyprinids. There are about twenty species of Cyprinidae endemic to
the lake including Puntius (Barbodes) tamarus, P. baolan, P. binotatus, P. clemensi, P. diza, P.
flavifucus, P. katolo, P. lanaoensis, P. lindog, P. manalak, P. sirang, P. tras, P. tumba,
Cephalocampus pachychilus, Mandibularca resinus, Osphatulus trunculatus, 0. palaemophagus
and Strattellicypris palata. Other fishes occurring in the lake include species of Silurid,
Anabantid, Anguillid, Ophiocephalid, Centrarchid and Chanid, but many of these have been
introduced.
The lake supports large numbers of waterfowl, particularly Ardeidae, Anatidae and Rallidae.
Counts have included:
over 500 bitterns Ixobrychus spp
500 egrets Egretta spp
50 Ardea purpurea

200 Porphyrio porphyrio
200 Fulica atra
100 Gallinago spp
and smaller numbers of Gallicrex cinerea and Gallinula chioropus. Mammals occurring in the
area include the wild pig Sus celebensis and deer Cervus sp.
Special floral values: No information.
Research and facilities: A considerable amount of research has been undertaken on the
limnology of the lake and its fish fauna, particularly by Mindanao State University College of
Fisheries. A floral and faunal survey of Lake Lanao and its vicinity has been carried out by the
Biology Department of the University.
References: An-Lim (1975); Frey (1974); Lewis (1974); Luther & Rzoska (1971); Tawagon
(1984).
Criteria for inclusion: lb. le, 2b, 2d, 3b.
Source: Haribon Foundation, Simplicia N. Alonzo-Pasicolan and Perla M. Magsalay.
Wetland name: Lake Dapao
Country: Philippines
Coordinates: 7°48'N, 124°03'E;
Location: 7 km southwest of Ganassi town and Lake Lanao, Lanao del Sur Province,
west-central Mindanao.
Area: 1,011 ha.
Altitude: 960m.
Biogeographical province: 4.26.12.
Wetland type: 14.
Description of site: A deep freshwater lake, with a maximum depth of 120m, in the hills
southwest of Lake Lanao. It receives water from local run-off and several small rivers. The pH
value ranges from 6.5 to 6.7, and the dissolved oxygen level from 7.8 to 8.2 p.p.m.
Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV).
Principal vegetation: The aquatic vegetation includes Hydrilla sp and the filamentous alga
Cladophora sp.
Land tenure: No information.
Conservation measures taken: None.
Land use: Fishing.Major fisheries include Ophicephalus striatus, Tilapia mossambica and
Cyprinus carpio; minor fisheries include Glossogobius giurus and Clarias sp.
Disturbances and threats: No information.
Economic and social values: The lake supports a rich fishery.
Fauna: No information.
Special floral values: No information.
Research and facilities: Some work has been carried out on the lake's fishery.
References: None
Criteria for inclusion: lb.
Source: Haribon Foundation.

Wetland name: Panguil Bay
Country: Philippines
Coordinates: 7°56'-804'N, 123°36'-123°46'E;
Location: south of Tangub City, on the boundaries of Misamis Occidental, Zamboanga del Sur
and Lanao del Norte Provinces, western Mindanao.
Area: 19,500 ha.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 01, 06 & 07.
Description of site: A shallow sea bay at the head of Iligan Bay, with extensive intertidal
mudflats and mangrove swamps.
Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV).
Principal vegetation: Mangrove swamps.
Land tenure: State owned (Public Domain).
Conservation measures taken: None.
Conservation measures proposed: Sumalig Island in Tambulig District has been proposed as a
crocodile sanctuary by government agencies.
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Thought to be an important area for migratory waterfowl, but no data are available. The
Estuarine Crocodile Crocodylus porosus probably still occurs in the area.
Special floral values: No information.
Research and facilities: None
References: Ross (1984).
Criteria for inclusion: lb, 2a, 3b.
Source: Perla M. Magsalay.
Wetland name: Lake Wood
Country: Philippines
Coordinates: 7°51'N, l23°10'E;
Location: 29 km west of Pagadian City, Margosatubig Municipality, Zamboanga del Sur
Province, western Mindanao.
Area: 792 ha.
Altitude: 320m.
Biogeographical province: 4.26.12.
Wetland type: 14.
Description of site: A shallow, freshwater lake with associated marshes in the hills north of
Malangas and Igot Bay. The lake is fed by local run-off and several small rivers. Although it
becomes very shallow in summer, it does not dry out completely. It overflows through the
Bisuangan Creek into the Kumalarang River. The pH value ranges from 6.5 to 7.0, and the
dissolved oxygen level from 8.0 to 12.0 p.p.m.
Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV).

Principal vegetation: The dominant species around the lake is Lumbia sp(Palmae). There are
also some marsh grasses and filamentous algae such as Cladophora sp. Surrounding areas are
under cultivation for coconuts, corn, sweet potatoes and other crops.
Land tenure: The lake is state owned; parts of the surrounding land are under private
ownership.
Conservation measures taken: The lake is situated within a Bureau of Forest Development
Protected Area. A municipal ordinance prohibits the construction of houses within 50 meters of
the lakeshore.
Conservation measures proposed: None
Land use: Fishing. Major fisheries include Ophicephalus striatus, Tilapia sp and Glossogobius
giurus; minor fisheries include Cyprinus carpio, Anguilla sp and Anabas testudineus.
Disturbances and threats: The lake is threatened by excessive fishing, while adjacent areas are
subjected to heavy hunting pressure.
Economic and social values: The lake's fishery is one of the primary sources of food and
income for the local people.
Fauna: The lake is known to be of some importance for waterfowl, but no details are available.
Special floral values: No information.
Research and facilities: Some work has been carried out on the lake's fishery.
References: Bureau of Fisheries and Aquatic Resources (1984-85).
Criteria for inclusion: lb.
Source: Haribon Foundation.
Wetland name: Malangas and Igot Bay
Country: Philippines
Coordinates: 7°35'-7°47'N, 123°01'-123°12'E;
Location: east of Malangas and south of Buug, Zamboanga del Sur Province, western
Mindanao.
Area: 34,000 ha.
Altitude: Sea level.
Biogeographical province: 4.26.12.
Wetland type: 01, 02, 03, 06 & 07.
Description of site: The inner part of Dumanquilas Bay in the Malangas area and at Igot Bay; a
large shallow sea bay with extensive coral reefs, intertidal sand flats and mudflats, mangrove
swamps, the estuaries of several small rivers, and numerous small islands (including the Nipa
Nipa Islands and Igot Island).
Climatic conditions: Humid tropical climate with the rainfall more or less evenly distributed
throughout the year (Type IV). The average annual rainfall is about 2,580 mm, the mean annual
temperature 27.6°C, and the mean relative humidity about 83.7%.
Principal vegetation: Mangrove swamps.
Land tenure: The mangroves at Malangas are privately owned; other areas are mainly privately
owned.
Conservation measures taken: None.
Conservation measures proposed: There is a plan to prohibit indiscriminate logging in the
mangroves at Malangas.

Land use: Subsistence fishing and logging in the mangroves; agriculture and human settlements
in surrounding areas.
Disturbances and threats: Indiscriminate logging in the Malangas area and general human
encroachment on the wetland habitat are the major threats.
Economic and social values: No information.
Fauna: This area is known to be very rich in waterfowl and reptiles, including several endemic
species. Some 29 species of waterfowl and nine species of reptiles have been recorded along
with giant toads and swamp frogs.
Special floral values: No information.
Research and facilities: None
References: None
Criteria for inclusion: lb. 2b, 2d, 3b.
Source: Haribon Foundation and Perla M. Magsalay.
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INDONESIA
INTRODUCTION
by Marcel J. Silvius, Asian Wetland Bureau, Indonesia
Area: The land area has been variously estimated at between 1,904,000 and 2,027,000 sq km;
figures of 1.904, 1.942, 1.944 and 2.019 million sq km have been reported by various
Indonesian government departments. Indonesian territory up to the 12 nautical mile limit is
estimated at 5.0 million sq km, of which 2.7 million sq km are enclosed marine waters and 0.4
million sq km are open ocean waters. The continental shelf waters are estimated at 1.5 million
sq km and the coastline at 80,791 km.
Population: Approximately 186,000,000 (1986).
Indonesia is an archipelago consisting of about 13,000 islands stretched out between the two
continental shelves of Asia and Australia. The archipelago has a great wealth of oil and
mineral deposits, forests and fishery resources. It exhibits an enormously varied physical
structure of high mountain chains, rows of volcanoes, vast alluvial plains, huge lake and
swamp areas, extensive shallow coastal waters, innumerable coral islands and deep oceanic
trenches.
The climate ranges from humid to semi-arid tropical at sea level, up through all altitudinal
climatic zones to the perpetual snow and glaciers of Gunung Lorenz in Irian Jaya. With its
heavy rainfall and often fertile soils (particularly in basic volcanic regions), Indonesia is able
to sustain a highly productive tropical agriculture and can support a high density of people at a
moderate standard of living.
Of the total land area, about 97% is contributed by 13 land masses. The largest are Kalimantan
(539,460 sq km), Sumatra (473,606 sq km), Irian Jaya (421,981 sq km), Sulawesi (189,216 sq
km) and Java and Madura (132,817 sq km). Other major islands include Halmahera, Seram,
Sumbawa, Timor, Flores, Bali and Lombok.
The country's vast extent, complex shape and wide range of altitudes and climates form the
basis of a tremendous natural richness. There are more than 1,500 species of birds, 500
mammals, 3,000 fishes, 10,000 trees and innumerable other life forms. The distribution over
islands and isolated mountain ranges has led to a relatively high degree of endemism.
The Indonesian archipelogo spans two major biogeographical regions divided by Wallace's
line. West of this line lies the Indo-Malayan Realm, which includes the Greater Sunda Islands
of Java, Borneo and Sumatra on the Sunda Shelf; to the east lies the Australasian Realm.
During the Pleistocene period some 10,000 years ago, sea-levels were much lower than at
present. The Greater Sunda Islands were connected by dry land to the Asian mainland, while
New Guinea and the Aru Islands were joined to Australia. Wallacea, comprising the Lesser
Sunda Islands (Nusa Tenggara), the Moluccas and Sulawesi, has had no recent land
connection to either continent. The distribution of plant and animal species in Indonesia

clearly shows a pattern derived from these ancient linkages and, where no land connection
existed, the distribution of species by island-hopping.
Summary of Wetland Situation
The largest wetlands in Indonesia are found in the low-lying alluvial plains and basins,
flat-bottomed valleys and mangrove estuaries of Sumatra, Kalimantan and Irian Jaya. The
original habitats comprise peat swamps, freshwater swamps and mangrove swamps. An
estimated original area of 206,950 sq km of peat swamp has now been reduced to about
169,750 sq km, 16,700 sq km of which are included in existing reserves. The freshwater
swamps have been reduced from an original 115,600 sq km to 51,850 sq km, 10,250 sq km of
which is included in reserves. Mangrove cover has been reduced from an original 41,850 sq
km to 29,000 sq km, 6,700 sq km of which is included in reserves. These estimates are based
on FAO reports; other sources give different figures.
Indonesia's 80,790 km of coastline comprise every imaginable tropical coastal habitat ranging
from steep sea cliffs supporting large sea-bird colonies to extensive sandy beaches, the nesting
habitat of tens of thousands of sea-turtles, or from the diverse coasts of coral atolls to the vast
intertidal mudflats which provide feeding areas for hundreds of thousands of resident and
migratory water birds.
Indonesia has a wealth of riverine and lacustrine habitats, with huge waterfalls such as the
Siguragura falls near Lake Toba in Sumatra, vast riverine swamps and marshes in many
lowland areas, and the unique lake depression of the Mamberambo in Irian Jaya. The many
active volcanic regions exhibit numerous hot springs and crater lakes which provide some of
the country's most impressive scenery.
The estimated total extent of the natural wetland habitats in the main landmasses is shown in
Table 1. In addition, Indonesia possesses some of the largest artificial wetlands in the world,
including millions of hectares of rice paddies and nearly 200,000 ha of fishponds. A large
proportion of these artificial wetlands are on the densely populated island of Java.
Mangroves and mudflats
Mangroves comprise a group of 60 species of salt-tolerant trees which are able to thrive in
intertidal zones along sheltered coasts, on sediments that are saline, often anaerobic and
sometimes acidic. Mangrove vegetation is believed to have reached its optimal development in
the Indo-Malayan region, and here comprises an extremely diverse ecosystem. A total of 92
plant species have been reported (Kartawinata et al, 1979) including 38 genuine mangrove tree
species. The associated fauna of crustaceans and molluscs is particularly rich.
Indonesia has more mangrove swamps than any other country in the world. Estimates of the
total area vary widely, but the generally accepted figure is now about 3.8 million ha. Darsidi
(1984) estimated the total area to be 4.25 million ha, and this figure has been repeated by
Soemodihardjo (1987) in his recent review of the status and management of the mangrove

ecosystem in Indonesia. Over 75% of mangrove forests occur in Irian Jaya. Other large areas
occur on the east coast of Sumatra and the southern and eastern coasts of Kalimantan.
The mammals of the mangrove forest include endemic and rare species such as the
Proboscis Monkey, Tiger, Otter Civet, Mentawai Macaque (Nasalis larvatus, Panthera tigris
sumatrana, Cynogale bennettii, Macaca pagensis) and several species of otters. More than a
hundred species of birds are associated with the Indonesian mangroves. These include large
water birds such as Spot-billed Pelican, Milky Stork, Black-necked Stork, Lesser Adjutant,
Royal Spoonbill and Great-billed Heron (Pelecanus philippensis, Mycteria cinerea,
Ephippiorhynchus asiaticus, Leptoptilos javanicus, Platalea regia and Ardea sumatrana) and
also many migratory shorebirds. These latter visit and feed on the extensive mudflats, which
fringe the mangrove forests. They include the endangered Nordmann's Greenshank Tringa
guttifer and the rare Asian Dowitcher Limnodrornus semipalmatus, which has its main
wintering area on the southeast coast of Sumatra (Silvius, 1986).
Mangrove swamps are highly productive ecosystems with a high potential for sustainable
resource utilization. In Indonesia, as in many other countries in the world, over half of the
commercial fishery catches consist of estuarine-dependent species. In 1978, the export value
of Indonesian fisheries was at least US dollar 194 million, with a recorded harvest of
mangrove-linked fisheries of 550,000 tonnes (Salm & Halim, 1984). In areas where
clear-felling or bunding have destroyed the mangroves, this productivity has been greatly
reduced.
Mangroves constitute a valuable forestry resource; the principal tree species harvested on a
commercial basis are Rhizophora apiculata, R. mucronata and Bruguiera spp. Other products
derived directly from mangroves include foodstuffs, paper products, medicines, tannins,
alcohol and dyes. In 1978, the combined export (principally charcoal, logs and wood-chips)
and domestic value of mangrove forestry products was about US dollar 26 million (Salm &
Halim, 1984).
Mangroves also serve a valuable function in the mitigation of flooding and control of coastal
erosion. Mangrove forests act as seaward buffer zones against coastal erosion caused by ocean
currents and storms, and actively stabilize and extend the coast by accretion.
The combination of diverse forest with interesting features such as stilt-roots and abundant
wildlife (monkeys, large colonies of water birds) makes mangrove forest suitable for tourism.
Access to such areas is easy by boat or elevated boardwalk. Fishing and boating are possible
within the mangrove areas, sea-food restaurants can be established, and crocodile farms may
form an additional attraction.
Freshwater swamp forests
The largest extent of freshwater swamp forest occurs in the lowlands of Sumatra, Kalimantan
and Irian Jaya, comprising about 95% of the original area of this habitat within Indonesia.
Freshwater swamp forests occur on permanently or seasonally flooded mineral soils (over 35%
mineral content) on the vast coastal plains and in lowlands in inter-river basins, meander belts

and swales. They often occur as fringes, up to 5 km wide, along rivers; in such situations they
are succeeded by peat swamp forests. Several types of freshwater swamp forest can be
distinguished: (a) mixed swamp forest, (b) Melaleuca forest, (c) Terminalia forest, and (d)
Campnosperma forest.
Freshwater swamp forests are rich in epiphytes, rattans and palms. Common tree genera
include Aistonia, Campnosperma, Terminalia, Shorea, Nauclea, Syzygium, Palaquium,
Dyospyros, Barringtonia, Garcinia and Melaleuca. The forest canopy reaches heights of 40 to
50 meters, with some trees up to 60 or 70 meters high. The forests are home to many rare and
endangered wildlife species such as the Tiger, Tapir, Asian Elephant, Asian Two-horned
Rhinoceros, Lesser One-horned Rhinoceros, Otter-Civet and False Gharial (Panthera tigris,
Tapirus indicus, Elephas maximus, Dicerorhinus sumatrensis, Rhinoceros sondaicus,
Cynogale bennettii and Tomistoma schlegelii) and hundreds of bird species, including
casuaries, megapodes and hornbills. Large areas of relatively undisturbed habitat are needed to
sustain viable populations of these animals.
Freshwater swamp forests are important watershed areas. They are also important as a
sustainable forestry resource, with many valuable timber species, such as Shorea spp,
Dyospyros spp, Gonystylus bancanus and Melaleuca spp, and other resources, such as rattans,
gums, resins, tannins, bark, oils, medicines and edible fruits. Theoretically, a harvesting cycle
of 35 years is attainable, but often the quality of the regenerated forest does not come up to
expectations. A rotation of 60 years has been suggested as being more appropriate.
Peat swamp forests
Peat swamp forests occur in Sumatra, Kalimantan and Irian Jaya. Estimates of the total peat
area in Sumatra and Kalimantan vary between 16.5 million and 27 million ha (Diemont &
Supardi, 1986; Jansen et al., 1985). The differences are partly due to applications of different
definitions of peat in relation to depth. Estimates of the total peat area in Irian Jaya vary even
more; Driessen and Sudewo (1977) give a figure of 100,000 ha, Euroconsult (1984) a figure of
800,000 ha, and MacKinnon and Artha (1981b) a figure of 8,910,000 ha. Van Steenis (1957)
notes that large areas of southern New Guinea are peat swamp.
Peat swamp forest is a further developmental stage of freshwater swamp forest. The leaf litter
in this type of forest has accumulated to form a layer of peat, sometimes up to 20m thick. The
mineral content of the soils is less than 35%. The peat is acidic and often dome-shaped, so that
the only input of water is from precipitation. The vegetation in these basin peats is
characteristically zoned in concentration bands around the central dome; the vegetation varies
from mixed forest with up to 100 species in the outer zone to virtually monospecies stands of
species such as Shorea in the inner zones.
Deep peats, more than two meters in depth, are found in Riau and Jambi Provinces of Sumatra,
in West Kalimantan and in Central Kalimantan. The peats in South Sumatra are less than two
meters deep. In Central Kalimantan, the peat rarely if ever exceeds five meters in depth. Little
is known about the peats in East Kalimantan and Irian Jaya (Diemont & Supardi, 1986). The
deepest peats in Riau and Jambi exceed 10 meters (Silvius et al., 1984; Anderson, 1976). This

peat is acidic and ombrogenous; the pH can vary from 5.0 in the top-soil to about 3.0 in the
sub-soil (Silvius et al., 1984).
The peat swamp forest has a relatively high diversity of tree species compared to mangrove
forest, with an average of 30 to 55 tree species per ha (Anderson, 1976; Silvius et al., 1984).
The wildlife remains rather poorly known; it has many similarities with freshwater swamp
forest, but often is poorer in species or has lower population densities.
Peat swamp forests are important as watershed areas. Extensive areas of peat swamp forest and
Melaleuca swamp forest create natural reservoirs, which can absorb and store excess water
and reduce flooding of adjacent areas. Peat swamp forests are also an important sustainable
forestry resource with many commercially valuable timber species such as Gonystylus
bancanus (Ramin), Shorea spp, Cratoxylum spp and Calophyllum spp, and locally important
products such as rattans, resins, scented woods and fruits (e.g. durians Durio spp). Because of
the high acidity of the peat and problems encountered in drainage, peat swamp forests are of
only limited agricultural use.
Swamp woodlands
Swamp woodlands occur in Irian Jaya in the back swamps of the swamp forests. The canopy
of mixed swamp woodland is generally open. Common trees are Campnospermain sp,
Nauclea coadunata, Mitragyna ciliata and Timonius sp. Palms and pandans occupy much of
the space below the trees, and a dense ground layer is formed of tall sedges and ferns. On sites,
which are seasonally dry, the woodland is often low, thin-stemmed and as dense as forest
(Paijmans, 1976).
Sago swamp woodland grows in more or less permanently swampy areas. It can occur either
as almost pure stands of the sago palm Metroxylon sagu, or, as woodland with a rather dense
layer of trees and an open tier of sago. In shallow swamps, the sago fronds grow to a height of
14m, and the flowering, starch-producing stems can reach 20m in height. The ground layer of
open sago swamps consists of shrub pandans, Hanguana sp, sedges or Phragmites sp.
Pandan swamp woodlands occupy a habitat similar to that of the sago palm but have a wider
range. They form rather open to quite dense, pure stands up to about eight meters in height, in
shallow, fresh to brackish, stagnant to frequently flooded swamps.
It has been estimated that there are between six and eight million hectares of sago palm
swamps in New Guinea. Yields of up to 25,000 kg of dry starch per ha per annum may be
obtained in optimum conditions. At the Lowland Development Symposium in Jakarta in 1986,
it was proposed that Indonesia should start a pilot project to gain experience in the economic
exploitation of sago.
Herbaceous swamps, grass swamps and savannas
In Irian Jaya, dense stands of swamp grasses cover vast stretches of alluvial plains subject
either to frequent severe and deep flooding or to prolong shallow flooding. Grassy swamps are

also prominent in lakes and lagoons with slow-flowing water. In shallow swamps, shrubs and
trees appear and form various savanna and woodland communities (Paijmans, 1976).
Herbaceous swamps consist of sedges, herbs and ferns. They root in partly floating mats of
waterlogged peat and organic debris. There are three types of grassy swamps, their distribution
depending mainly on the water regime. Leersia swamp occupies permanently swampy parts of
riverine floodplains with up to three meters inundation. A Saccharum/Phragmites community
grows in shallower swamps and may be intermittently dry. Pseudoraphis swamp occurs on
seasonally dry floodplains, which are shallowly inundated for most of the year.
The deep swamps are important for crocodiles, which have a high economic potential for
leather production on a sustainable basis. The shallower and seasonally dry swamps can be
important as grazing areas for cattle and, in parts of Irian Jaya, support large populations of
deer, which constitute an important source of food.
Lakes
There are four main types of lakes in Indonesia: (a) lakes associated with river systems, such
as the extensive oxbow lakes of the Idenburg, Mamberambo and Rouffaer Rivers in Irian Jaya
or the Danau Sentarum complex in West Kalimantan; (b) fresh to brackish lakes in mangrove
areas; (c) mountain lakes or ancient lakes such as Lake Lindu in Sulawesi; (d) crater lakes
such as Danau Meninjau in Sumatra. Most lakes, except for some crater lakes with no contact
with river systems, are important fishery resources, and the ancient lakes often have endemic
fish species. Many are scenically very attractive and have high economic potential for outdoor
recreation and tourism.
Wetland Area Legislation
Reserves were originally established on the basis of the Netherlands Indies
"Natuurmonumenten en Wildreservaten Ordonnantie" (Staatsblad 1932, No. 17), but this was
replaced by the Nature Protection Ordinance of 1941 (Staatsblad 1941, No. 167) and further
supported by the basic Forestry Act of 1967. A new Act on Protection and Conservation of
Natural Resources, which will
The legal status of mangroves is such that commercial harvest of mangroves is regulated and
requires concessionnaires to leave an undisturbed protection zone 50 meters wide along the
seaward margin and 10 meters wide along the rivers (Letter of Decision of the Minister of
Agriculture No.60/Kpts/Dj/l978). Subsistence use of mangrove is not regulated, although
negotiations between Forestry and Fisheries are underway to establish a protected mangrove
green belt throughout the country. There are, however, indications that some commercial
enterprises do not adhere to the regulations (Saim & Halim, 1984). Thirty-one protected
mangrove areas have been declared by various Decrees of the
Minister of Agriculture, and a further nine have been proposed (Saim & Halim, 1984).
In Indonesia, Marine Protected Areas are divided into three categories with different
management objectives:

enable the cr

1.
Scientific Reserve or Strict Marine Reserve (Cagar Alam Laut): to protect nature and
maintain natural processes in order to preserve ecologically representative examples of the
natural environment for scientific study, environmental monitoring, education and the
maintenance of genetic resources in a dynamic and evolutionary state.
2.
Marine Protected Park (Taman Nasional Laut): to protect natural and scenic areas of
national or international significance for scientific, educational and recreational use.
3.
National Monument Marine Park (Taman Laut): to protect and preserve nationally
significant natural features because of their special interest or unique characteristics, while
enabling controlled use for recreation and education.
Terrestrial protected areas, many of which contain wetlands, are divided into six categories:
1.
Protection Forest (Hutan Lindung). Protection Forests have the lowest level of
protection, and can easily be de-gazetted.
2.
Wildlife Reserve or Game Reserve (Suaka Margasatwa). No activities that could
damage the habitat and cause disturbance to wildlife are permitted. However, some traditional
use of the natural resources is allowed, such as fishing and the cutting of timber for local use.
3.
Strict Nature Reserve (Cagar Alam). No activities that could damage the habitat and
cause disturbance to wildlife are permitted, except scientific research.
4.
National Park (Taman Nasional). The level of protection is the same as in Strict
Nature Reserves, except that controlled use for recreation and education is permitted.
5.

Recreation Park (Taman Wisata).

6.

Hunting Park (Taman Buru).

The Government of Indonesia is considering joining the Ramsar Convention in the near future.
Berbak Game Reserve in Sumatra would be one of the first areas to be nominated for
designation as a Wetland of International Importance under the terms of the Convention.
Wetland Area Administration
Various Indonesian Government bodies are involved with the administration, research,
development and conservation of wetlands. Most of these bodies come under the Ministries of
Public Works, Agriculture, Forestry and Transmigration. The Ministry of Population and
Environment coordinates and controls the integration of environmental policy within these and
other ministries. In recent years, most conservation activities have come under the jurisdiction
of the
Directorate General of Forest Protection and Nature Conservation (PHPA) in the Department
of Forestry. PHPA has a mandate to protect, conserve and manage a system of protected
forests, strict nature reserves, game reserves, hunting parks and also marine protected areas

and coastal zones. It has adopted a number of laws and regulations in an effort to control and
regulate the exploitation of natural resources (e.g. logging regulations, game laws and
protected species laws). The Directorate of Nature Conservation (PA) is responsible for
drafting the game laws, making proposals for protecting endangered species, controlling trade
in animals (including the issuance of licenses), proposing the establishment and management
of protected areas (National Parks, Nature Reserves, Game Reserves, Hunting Parks and
Marine Protected Areas), and monitoring and analyzing impacts on natural resources within
and surrounding nature conservation areas.
The Department of Agriculture is involved with the National Conservation Plan (1981).
The Centre for Oceanological Research and Development and the Centre for Biological
Research and Development, both within the Indonesian Institute for Sciences (LIP!), are the
scientific authorities responsible for screening and approving technical decisions relating to
terrestrial and marine conservation.
Within each province, there is a regional planning body (BAPPEDA) responsible to the
Governor who must approve all plans and integrate them into the context of regional
development. Similarly, at national level there is an overall planning body (BAPPENAS),
which approves the budgets for all developments.
The Directorate of Nature Conservation is mainly responsible for active conservation and has a
programme of action depending on four different Sub-Directorates. The Sub-Directorate of
Land Protected Areas is concerned with the proposal, processing and establishment of new
reserves and protected forests. It also plans and manages the overall reserve system by making
technical guidelines for reserve management, evaluating the condition of protected land and its
development, and analyzing and solving the problems occurring in terrestrial conservation
areas.
The Sub-Directorate of Marine Protected Areas has been established to consolidate all marine
conservation activities, which were formerly divided between the Sub-Directorate of National
Parks and the Sub-Directorate of Species Conservation. The Marine Conservation Specialists
Team was established in 1982 to coordinate the marine conservation strategy. Proposed
developments include the following: (a) the establishment of a network of marine multiple use
reserves, resource reserves and strict nature reserves and marine national parks, linked by
protected corridors, whose function will be to safeguard breeding stocks of commercial
species, examples of different reef communities and areas of value for tourism, research and
education; (b) the extension of existing terrestrial reserves and parks to include marine areas;
(c) the protection of Dugong habitats and increased protection of turtle nesting beaches; (d) the
development of training programmes for staff within FAO and WWF; (e) the development of
public education programmes.
The Sub-Directorate of Environmental Assessment prepares plans, programmes and technical
guidelines for environmental assessment studies, carries out environmental impact analyses,
and subsequently makes recommendations for environment and ecosystem management.

The Sub-Directorate of Species Conservation deals with the revision of lists of protected
species, the control of wildlife trade, ex-situ species conservation projects, wildlife breeding
projects (e.g. with deer and crocodiles), zoos, and the implementation of the Convention on
International Trade in Endangered Species (CITES), to which Indonesia is a signatory.
The four Sub-Directorates operate through the regional structure of the Directorate of Nature
Conservation, which consists of eight Regional Offices (Balai Konservasi Sumber Daya Alarn
- Nature Resource Conservation Office). These offices (BKSDA) are supported by Sub-Balai
(SBKSDA), one per province, with additional SBKSDA for each National Park. BKSDA and
SBKSDA are coordinated by the Regional Forest Office. Ultimately, it is hoped that each
National Park will be administered by a BKSDA. The SBKSDA staff draws up annual
programmes for their field activities and developments which are revised at headquarters
before submission to BAPPENAS for budget approval.
In addition to the four Sub-Directorates mentioned above, there is a fifth: the Sub-Directorate
of National Parks. This falls under the Directorate of National Parks and Forest Recreation and
deals specifically with the development of a system of national parks in Indonesia. The
ultimate target is a total of 37 National and Provincial Parks; five parks already exist and
another five were to be declared in 1982.
Organizations involved with Wetlands
a) Governmental Organizations
- Directorate General of Forest Protection and Nature Conservation (PHPA), Ministry of
Forestry Particularly the Directorate of Nature Conservation.
Indonesian Institute for Sciences (LIPI)
The Institute includes the Centre for Oceanological Research and Development, the Centre for
Biological Research and Development (including the Museum Zoologicum Bogoriense and
Herbarium), the Institute of Limnology and the Institute of Biotechnology. The Deputy
Director of LIP!, Dr Aprilani Soegiarto, is also the Chairman of the National Mangrove
Committee.
Regional Physical Planning Programme for Transmigration (RePPProT) The
Programme has produced land use and land form maps for Irian Jaya, Kalimantan and
Sumatra.
- Bakosurtanal, Cibinong, West Java
The national cartographic centre.
- Research Institute for Inland Fisheries, Department of Agriculture
The Institute is concerned almost entirely with aquaculture.
- Directorate of Fisheries Resources Management
The Director, Dr Purwito Martosubroto, is also the Chairman of the National Steering
Committee of the ASEAN/USAID Coastal Resources Management Project.

- Public Works Department The Department produces land use maps and has conducted some
inventories of wetland resources.
b) Non-governmental Organizations
-

World Wide Fund for Nature Indonesia Programme
Yayasan Indonesia Hijau (Green Indonesia Foundation)

The Foundation is concerned primarily with conservation education.
- Ornithological Society of Indonesia
The Society publishes the journal "Kukila".
- Hunting Technical Services Ltd.
Agricultural consultants to the government.
- Pusat Studi Lingkungan (Environmental Study Centre)
The Centre has produced a report on coastal zone management.
-

Institut Pertanian Bogor -

-

Asian Wetland Bureau Indonesia

Environment

The Bureau (formerly Interwader) has conducted wetland surveys in Sumatra, Java, Bali,
Timor and Sulawesi, and in 1987, launched a three-year wetland survey programme
throughout the country.
-

Foundation for Development of Wild Animal Resources

-

ASEAN Research Institute of Tropical Biology (BIOTROP)

-

Environmental Manpower Development for Indonesia Programme

-

UNESCO/ROSTSEA

The project has a regional programme on wetland research and management.
- EUROCONSULT BY (Netherlands)
International Center for Living Resources Management (ICLARM)
Particularly the ASEAN/USAID Coastal Resources Management Project.
-

Haskoning: Department of Environmental and Sanitory Engineering

The Department has been involved in work on an ecological profile of West Java.

Euroconsult

c)

Universities

University of Indonesia (Jakarta & Bogor)
Particularly the Centre for Environmental Studies (PPSML). The University undertakes a
considerable amount of research on mangroves.
Padjadjaran University (Bandung)
Particularly the Department of Ecology.
Table 1: Area of major wetland habitats in Indonesia (in hectares)
Original
area (I)
SUMATRA
Mangrove forest
Total
JAVA and BALI
Freshwater swamp
Mangrove forest
Total
NUSA TENGGARA
Mangrove forest
Freshwater lakes
Beach vegetation
Total
KALIMANTAN
Freshwater swamp
Freshwater lakes
SULAWESI
Freshwater swamp
Mangrove forest
MOLUCCAS
Peat swamp
Total
IRIAN JAYA
Freshwater swamp
Seasonal freshwater
swamp
Freshwater lakes
Acknowledgements

Remaining Area within
area (II) reserves (III)
1,365,000
13,548,000

748,000
6,458,000

61,900
657,000

72,000
47,000
119,000

4,500
7,700
12,200

1,250
2,600
3,850

23,000
5,000
19,000
51,000

12,500
5,000
4,500
24,000

2,500
500

3,895,000
92,000

1,717,000
92,000

282,000
118,000

66,000
90,000

2,500
6,300

48,000
189,500

42,000
125,000

1,000
36,700

2,336,000

2,266,000

341,000

19,000
115,000

19,000
115,000

19,000
45,000

Peat swamp

Freshwater sw

3,000
362,000
25,000

Peat swamp
Total

Peat swamp
Freshwater la

Freshwater sw

Peat swamp
Beach vegeta
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WETLANDS
The site descriptions are taken from the Indonesian Wetland Inventory prepared for this
Directory and presented in draft form at the IWRB/Interwader Conference on Wetland and
Waterfowl Conservation in Asia held in Malacca, Malaysia, on 23-28 February 1987. The
Inventory has subsequently been published in full by the Indonesian Directorate General of
Forest Protection and Nature Conservation (PHPA) and Asian Wetland Bureau in conjunction
with EDWIN (Silvius et al., 1987). The Indonesian Wetland Inventory describes no less than
231 wetlands of national and international importance in Indonesia. The 137 sites considered
to be of international importance are given full treatment below; other sites, possibly of only
national importance, are listed at the end of the site descriptions.
The compilation of the Indonesian Wetland Inventory was coordinated by PHPA, and was
carried out by Marcel J. Silvius, Eva T. Berczy and Arnoud P.J.M. Steeman of the Asian
Wetland Bureau and Edi Djuharsa and Agustinus W. Taufik of PHPA. Derek A. Holmes
helped in initiating the inventory and commented on many site descriptions. Much of the
information was taken from PHPA files and the reports of WWF, FAO, UNDP and the Asian
Wetland Bureau (Interwader Project). Additional information on particular sites was received
from K. David Bishop, Ian Craven, C.J. Escott, Derek A. Holmes, Agus Marhardi, Anne and
Stephen Nash, Duncan Parish, Crawford Prentice and Alison Skene.
Wetland name: Way Kambas
Country: Indonesia
Coordinates: 4°37'-5°06'S, 105°40'-105°52'E;
Location: 80 km northeast of Telukbetung, Kabupaten Lampung Tengah, Lampung Province,
Sumatra.
Area: 123,500 ha.
Altitude: 0-50m.
Biogeographical province: 4.2 1.12.
Wetland type: 06, 07, 11, 18 & 21.
Description of site: A large reserve on the east coast of Lampung Province, representing one
of the most extensive reserves in Indonesia and containing one of the largest non-peat
freshwater swamp forests in Sumatra. Natural boundaries exist on all sides except along the
south for about 30 km. In the past, logging activities have disturbed much of the habitat. Most
of the dipterocarp forest within the reserve disappeared between 1968 and 1974. The area is,
however, still of considerable conservation interest because of its great richness of wildlife
including many endangered species and over 270 species of birds. Over 70% of the reserve has
been selectively logged. In some areas, this has created grasslands, which are burned annually.
There are several settlements in the coastal areas, with a total of about ten thousand
inhabitants. The eastern boundary of the reserve is a 65 km stretch of coast along the Java Sea,
with 1,000 ha of coastal forest vegetation, mangrove and dry beach forest. There are several
major watercourses in the reserve. The heavy silt load of these rivers has formed extensive
intertidal mudflats used by water birds. The swamps are flooded in the wet season from
November to March. The tidal amplitude along the coast is about 2.0-2.5m.

Climatic conditions: Humid tropical climate with an average annual rainfall of 2,000 mm;
there is a distinct dry season from May to October.
Principal vegetation: The wetland vegetation includes freshwater swamp forest, mangrove
forest with Nypa palms, and Nibung swamps with Pandanus formations.

Land tenure: The wetland is owned by PHPA; surrounding areas are owned by local farmers and
fishermen.
Conservation measures taken: Established as a Game Reserve by a Government Decree in 1937.
Conservation measures proposed: There is a proposal to upgrade the reserve to a National Park.
It has also been proposed that the reserve be divided into three management zones: (a) Sanctuary,
(b) Wilderness Zone, and (c) Intensive Use Zone. There are plans to create facilities for tourism
and recreation in the proposed intensive use and wilderness zones.
Land use: Game reserve; some areas in the coastal zone have been reclaimed for agriculture and
housing.
Disturbances and threats: Logging; already 75% of the forest has been selectively logged. Also
poaching, fires and agricultural encroachment.
Economic and social values: The reserve has a high potential for the development of wildlife
tourism.
Fauna: The mangrove forests provide breeding and nursery grounds for marine fish and shellfish,
many of which are important in the local fishing industry.
Of the 270 species of birds occurring in the reserve, more than 20% are water birds, including
many migratory species and several rare or endangered species such as Malayan Night-Heron,
Milky Stork, Storm's Stork, Lesser Adjutant, Black-headed Ibis, White-winged Wood-Duck and
Asian Dowitcher (Gorsachius melanolophus, Mycteria cinerea, Ciconia (episcopus) stormi,
Leptoptilos javanicus, Threskiornis melanocephalus, Cairina scutulata and Limnodromus
semipalmatus) (almost 500 recorded in 1985). Way Kambas is possibly one of the best areas for C.
scutulata in Sumatra, with an estimated population of five pairs. Other waterfowl known from the
reserve include Anhinga melanogaster, Ixobrychus cinnamomeus, I. flavicollis, Nycticorax
nycticorax, Ardeola speciosa, Bubulcus ibis, Butorides striatus, Egretta sacra, E. garzetta, E.
intermedia, E. alba, Ardea purpurea, A. cinerea, A. sumatrana, Dendrocygna javanica, Anas
gibberifrons, Amaurornis phoenicurus, Gallicrex cinerea and Heliopais personata. The intertidal
mudflats are important for a variety of migratory shorebirds during the migration seasons and
northern winter; species recorded include Glareola maldivarum, Pluvialis squatarola, P. dominica,
Charadrius dubius C. mongolus, Limosa limosa, Numenius phaeopus, N. arquata, Tringa totanus,
T. glareola, Xenus cinereus, Actitis hypoleucos and Calidris ferruginea. Migratory terns include
Chlidonias hybrida, C. leucoptera, Sterna hirundo and S. albifrons.
Other birds associated with the wetlands include birds of prey such as Pandion haliaetus,
Haliastur indus, Haliaeetus leucogaster, Ichthyophaga nana and I. ichthyaetus. The area is
particularly rich in kingfishers, with no less than ten species: Alcedo atthis, A. meninting, Ceyx
erithacus, C. rufidorsus, Pelargopsis capensis, Halcyon coromanda, H. smyrnensis, H. pileata, H.
chloris and H. concreta.
The reserve is very rich in mammals, including rare or vulnerable species such as Sumatran
Rhinoceros, Asian Elephant, Tiger, Tapir and Asian Wild Dog (Dicerorhinus sumatrensis, Elephas
maximus, Pant hera tigris, Tapirus indicus and Cuon alpinus). Other species include Lutra lutra,
Helarctos malayanus, Felis ternminckii, F. bengalensis, Paguma larvata, Viverricula indica,
Macaca fascicularis, M. nemestrina, Presbytis cristata, Hylobates agilis, Symphalangus
syndactylus, Sus scrofa, Cervus unicolor, Tragulus javanicus, T. napu and Muntiacus muntjak.
The Estuarine Crocodile Crocodylus porosus and False Gharial Tomistoma schlegelii also occur in
the reserve.
Special floral values: The reserve is of special interest as it contains one of the few areas of
lowland dipterocarp forest in Sumatra under protection. It also contains one of the largest areas of
freshwater swamp forest within a reserve.
Research and facilities: The reserve has received a relatively large amount of attention from
researchers and conservationists, partly because it is considered to be one of the few areas with a

potential for transmigration of part of the Javanese Rhinoceros (Rhinoceros sondaicus) population
from Ujung Kulon.
References: FAO (1979e); Holmes (1977); IUCN (in prep); Karpowicz (1985); MacKinnon &
Artha (1982a); Nash & Nash (1985a); Salm & Halim (1984); Wind (1979).
Criteria for inclusion: l b. 2a, 2b, 3a.
Source: Marcel J. Silvius.
Wetland name: Ogan - Komering Lebaks
Country: Indonesia
Coordinates: 3°1O'-4°OO'S, 104°30'-105°OO'E:
Location: south of Palembang, Seuth Sumatra.
Area: 200,000 ha liable to seasonal flooding.
Altitude: 1O-25m.
Biogeographical province: 4.2 1.12.
Wetland type: 11, 13, 14, 15, 19, 20 & 21.
Description of site: A large expanse of freshwater swamps and seasonally flooded marshes along
the Ogan and Komering Rivers, prior to their confluence with the Musi River near Palembang.
There are numerous, deeply flooded backswamps, some of which form permanent open-water
lakes (e.g. Legak Semandaway and Lebak Datuk). Some of the swamps completely fill tributary
valleys.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,546 mm
(Palembang). There is a dry season (100 mm/month) from June to September.
Principal vegetation: No information.
Land tenure: State owned (Government of Indonesia).
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Presumably fishing, with cultivation of swamp rice around the margins. The
surrounding areas are densely populated.
Possible changes in Land use: The region has been the subject of many feasibility studies for
drainage and irrigation schemes, but the extent of plans implemented or projected is not known.
Disturbances and threats: Possible reclamation for agricultural purposes. There has been severe
deforestation in the water catchment area during the past two decades.
Economic and social values: No information.
Fauna: Little information is available. The area is thought to be rich in water birds, and may be
important for the endangered White-winged Wood-Duck Cairina scutulata.
Special floral values: No information.
Research and facilities: None
References: None
Criteria for inclusion: 0.
Source: Derek A. Holmes.
Wetland name: Padang-Sugihan Wildlife Reserve
Country: Indonesia
Coordinates: 2°43'-3°00'S, 105°00'-105°l5'E;
Location: 45km northeast of Palembang, Sumatra Selatan Province, Sumatra.
Area: 75,000 ha.
Altitude: 5-lOm.
Biogeographical province: 4.2 1.12.

Wetland type: 11 & 21.
Description of site: A large reserve containing a patchwork of peat swamp forest, swampy
grassland, riverine swamp forest and drier Melaleuca forest. All habitats are periodically flooded
to a maximum depth of l.0-l.5m, and the peat swamp forest is flooded for most of the year.
Although some 35 km from the coast, the region is still under the influence of a diurnal tide with
one high and one low water in a 24 hour period. The tidal range at the coast is about 2.6m. The
reserve is transected by five man-made primary canals, with a sixth forming the reserve's northern
boundary. Secondary canals some two km in length branch off at right angles, at approximately
400m intervals. In total, there are some 92 km of primary and 670 km of secondary canals in the
reserve. These were dug when the area was being prepared for transmigrant settlers, before the
establishment of the reserve. The main canals are 15m wide, and the secondary canals are 2-3m
wide. The east and west borders of the reserve are the meandering Sugihan and Padang Rivers,
respectively; both are large blackwater rivers, very acidic and heavily stained with tannins and
dissolved compounds.
Climatic conditions: Humid tropical climate, with a single pronounced dry season of about three
months centered around July, and a wet season of five or six months centered around December
and January.
Riverine swamp
Principal vegetation:
Alstonia, Dyera, Gonostylus and Oncosperma. The understorey is dominated by Licuala palms.
Riverine swamp forest, peat swamp, rice paddies, other agricultural land and alang-alang scrub
occur in surrounding areas.
Land tenure: The reserve is state owned (PHPA). There are some small communities around the
reserve, and additional land has been given out to transmigrant settlers, at 2.5 ha per family.
Conservation measures taken: The entire area (75,000 ha) was designated as a Wildlife Reserve
(Suaka Margasatwa) by the Ministry of Forestry in April 1983. In theory, the public has no
unauthorized access, and no hunting or harvesting of forest products is allowed.
Conservation measures proposed: Nash and Nash have proposed that all unofficial access routes
into the reserve (particularly the main canals) be closed off to prevent illegal logging,
wood-cutting, hunting and fishing.
Land use: Wildlife reserve; fishing, some logging and agriculture in surrounding areas.
Disturbances and threats: There is a considerable amount of illegal logging in the swamp forest,
cutting of Melaleuca trees for poles, poaching of Sambar Deer and monitor lizards, and fishing
with lines, nets and dynamite within the reserve. The reserve waterways are used as short-cuts for
motorboat traffic between the two main rivers, and the resulting disturbance affects the distribution
of the shy Hairy-nosed Otter Lutra sumatrana. The area around the reserve is either already
cleared for settlement, or is categorized as conversion forest, which means that areas still forested
will be cleared. This will isolate the reserve, forming an island of forest surrounded by cleared
agricultural land.
Economic and social values: The reserve is of considerable value for scientific research. It is the
only protected peat swamp area in Sumatra Selatan Province, and one of only two in Sumatra. It
has great potential for conservation education, as it is readily accessible from the large city of
Palembang.
Fauna: At least six individuals of the endangered White-winged Wood-Duck Cairina scutulata
were present in the reserve in 1985-86, and the rare Storm's Stork Ciconia (episcopus) stormi is
resident. Other waterfowl include Anhinga melanogaster, Ixobrychus sinensis, I. cinnaniomeus,
Ardeola speciosa, several species of Egretta, Ardea purpurea, A. cinerea, Mycteria cinerea,
Leptoptilos javanicus, Dendrocygna sp, Amaurornis phoenicurus, Gelochelidon nilotica and
Sterna hirundo. Birds of prey include the raptors Haliastur indus, Haliaeetus leucogaster,
Ichthyophaga nana and I. ichthyaetus, and the fish-owl Ketupa ketupu. Eleven species of
kingfisher have been recorded: Alcedo atthis, A. meninting, A. euryzoua, Ceyx erithacus, C.

rufidorsus, Pelargopsis capensis, Halcyon coromanda, H. smyrnensis, H. pileata, H. chioris and
H. concreta. The Great Hornbill Buceros bicornis is unusually common.
The very rich mammalian fauna includes the Sumatran Tiger (11-17 individuals), Leopard Cat,
Fishing Cat, Sumatran Elephant, Malayan Sunbear, Hairy-nosed Otter, Small-clawed Otter,
Masked Palm Civet, Otter Civet, Dark-handed Gibbon (two groups), Pig-tailed Macaque,
Long-tailed Macaque, Silvered Leaf Monkey, Greater Mouse Deer, Lesser Mouse Deer, Wild
Boar, Bearded Pig, Sambar (Panthera tigris sumatrae, Felis bengalensis, F. viverrina, Elephas
maximus sumatranus, Helarctos malayanus, Lutra sumatrana, Aonyx cinerea, Paguma larvata,
ynogale bennettii, Hylobates agilis, Macaca nemestrima, Macaca fascicularis, Preshitys cristatus,
Tragulus napu, T. javanicus, Sus scrofa, S. barbatus, Cervus unicolor) and many smaller species
such as Tupara sp, Ratufa bicolor, Callosciurus notatus, C. prevosti, Nannosciurus melanotis,
Petaurista elegans, Megaderma spasma and Pteropus vampyrus. By December 1982, 232 Asian
Elephants had been driven into the area; an elephant translocation of this magnitude had never
before been attempted in Indonesia. Present data suggest that the number of elephants has not
changed much, if at all, from the original 232 individual's. This is the world's largest single herd of
the species, and the highest density in the wild.
Estuarine Crocodiles Crocodylus porosus were introduced into the reserve in 1983-84.
Special floral values: The reserve contains a good example of Sumatran peat swamp forest. Ferns
and orchids are present in abundance, and good examples of the giant orchid Grammatophyllum
speciosum have been noted.
Research and facilities: A study of the elephant population, other large mammals and birds of the
reserve was carried out by Nash and Nash between September 1984 and October 1985 under
WWF/IUCN Project 3133. A small wooden house maintained by PHPA is available for visiting
scientists.
References: MacKinnon & Setiono (1983); Nash & Nash (1985a, 1985b, 1985c, 1985d, 1985e,
1985f, 1985g, 1985h & 1986b); Nash & Philp (1985).
Criteria for inclusion: lb, 2a, 2b, 3b.
Source: Marcel J. Silvius and Stephen and Anne Nash.
Wetland name: Pulau Betet
Country: Indonesia
Coordinates: 2°45'S, 104°50'E;
Location: south of Terusan Dalam and north of the Benawang River, Sumatra Selatan Province,
Sumatra.
Area: c.1O.000 ha.
Altitude: O-O.5m.
Biogeographical province: 4.2 1,12.
Wetland type: 06 & 07.
Description of site: A large island with a broad fringe of mangrove forests and intertidal mudflats,
and peat swamp forests in the interior. According to local fishermen, there are several freshwater
lakes in the interior of the island with breeding colonies of large water birds. However, no survey
data are available other than observations made from a boat survey in 1984. The tidal amplitude is
about 2.0-2.5m.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest dominated by species of Rhizophora and Bruguiera.
Land tenure: State owned (Government of Indonesia).
Conservation measures taken: None.

Conservation measures proposed: The area should be surveyed as soon as possible and, if
necessary, recommendations made for its protection. As the site is an island, it should be easy to
implement adequate protective measures.
Land use: Fishing in the mangrove swamps and surrounding sea. Possible changes in Land use:
There may be logging operations on the island in the future.
Disturbances and threats: Illegal logging, and the collection of eggs of water birds for local
consumption.
Economic and social values: The area is important as a nursery ground for fish and shellfish of
commercial importance.
Fauna: An important area for both resident and migratory waterfowl. According to local people,
the island supports breeding colonies of large water birds, including the rare Milky Stork Mycteria
cinerea. Waterfowl recorded during a brief survey in October 1984 included Anhinga
melanogaster, Butorides striatus, Egretta sacra, E. garzetta, E. interniedia, E. alba, Ardea
purpurea, A. cinerea, A. sumatrana, Mycteria cinerea, Leptoptilos javanicus, Threskiornis
melanocephalus and Anas querquedula. Over 1,500 migratory shorebirds were observed along the
east coast of the island. These included small numbers of Nordmann's Greenshank Tringa guttifer
and Asian Dowitcher Limnodromus semipalmatus, along with Pluvialis squatarola, Charadrius
mongolus, C. leschenaultii, Limosa limosa, L. lapponica, Numenius phaeopus, N. arquata, N.
madagascariensis, Tringa totanus, T. stagnatilis, T. nebularia, T. glareola, Xenus cinereus, Actitis
hypoleucos, Arenaria interpres, Calidris canutus, C. ruficollis, C. ferruginea and Limicola
falcinellus. The Estuarine Crocodile Crocodylus porosus is known to be present.
Special floral values: No information.
Research and facilities: Silvius et al. (1986) carried out a waterfowl survey in October 1984.
References: Silvius et al. (1986).
Criteria for inclusion: 1b, le, 2a, 2c, 3b.
Source: Marcel J. Silvius.
Wetland name: Banyuasin Musi River Delta
Country: Indonesia
Coordinates: 2°00'-2°30'S, 104°30'-105°15'E;
Location: the coastal area between the Sembilang River and Kuala Saleh, Sumatra Selatan
Province, Sumatra.
Area: 150,000-200,000 ha of mangrove habitat.
Altitude: 0-0.5m.
Biogeographical province: 4.21.12.
Wetland type: 06, 07 & 21.
Description of site: The very large delta system of the Banyuasin and Musi Rivers and numerous
smaller rivers and mangrove creeks. The area comprises some of the most extensive mangrove
forests in Sumatra, with intact transitions to freshwater and peat swamp forests. There are vast
areas of intertidal mudflats along the coast, some of which are more than one km wide at lowest
low tide. The area is under heavy pressure from reclamation activities, and a large part of the
swamp forest has already been reclaimed. The peninsula between the Sembilang and Banyuasin
Rivers is one of the most important areas for waterfowl in Indonesia, with thousands of large water
birds and tens of thousands of migratory shorebirds. The many small villages built on poles on the
coastal mudflats are very characteristic of this region. There are also a few larger coastal villages.
The long term average coastal accretion rate is estimated at about lOOm per year. The soil consists
of unripe clays (entisols) and peat; the clays often consist of potential acid sulphate soils. The tidal
amplitude is about 2.O-2.5m.

Climatic conditons: Humid tropical climate, with an average annual rainfall of 2,300 mm. The
region is influenced by the northwest monsoon from November to February.
Principal vegetation: Mangrove forests. More than 30 species of mangrove are known to occur;
the main species are Rhizophora mucronata, R. apiculata, Avicennia alba, A. marina, Sonneratia
alba, S. acida, Ceriops tagal, C. candoleana and Xylocarpus spp. There are also some extensive
swamps of Nypa fruticans. Inland, the mangroves and nipa swamps give way to freshwater swamp
forests, peat swamp forests and grassy marshes where the forest has been burned or logged.
Land tenure: The wetlands are state owned (Government of Indonesia); surrounding areas are
owned by the local authorities and local farmers.
Conservation measures taken: None.
Conservation measures proposed: Silvius (1986) has proposed that the area between the
Sembilang River and Banyuasin River (the Banyuasin Peninsula) be designated as a Nature
Reserve. The administrative procedure to designate the area as reserve was initiated in late 1986.
The reserve would cover an area of about 70,000 ha.
Land use: Fisheries and small-scale logging of mangrove poles; fisheries and agriculture in
surrounding areas.
Possible changes in Land use: Several areas have been proposed for transmigration projects,
including part of the Banyuasin Peninsula. If these plans are carried out, most of the mangrove
forest will be lost, including important breeding areas for the Milky Stork Mycteria cinerea and
many other large water birds. Hardjowigeno and Situmorang (1987) have recently reviewed the
impact of the transmigration programme on the mangrove ecosystem in the Banyuasin Musi Delta.
Most of the freshwater swamp forests and peat swamp forests in the water catchment area have
been or are being reclaimed or logged.
Disturbances and threats: The major threats to the area are reclamation for official
transmigration projects, reclamation by spontaneous transmigrants, logging of the mangrove forest,
human disturbance at the breeding colonies of large water birds, and forest fires. The population of
Estuarine Crocodiles Crocodylus porosus has already been almost exterminated by hunting.
Economic and social values: The mangrove forest is extremely important for the local fishing
industry which thrives largely on the shrimps and prawns which use the mangrove as nursery and
breeding areas. The fishery industry is rapidly increasing in the area. The fishing villages are
constructed mainly of timber taken from the mangrove forest and freshwater swamp forest. Tree
species commonly used in the construction include Meranti (Shorea), Nibung (Oncosperma) and
Bakau (Rhizophora). The mudflats may have a high potential for the cockle industry.
Fauna: The mangrove forests are important breeding and nursery grounds for many species of
marine fishes, prawns and shrimps.
The area is one of the most important sites for waterfowl in Indonesia. Eighteen species of large
water birds and 20 species of migratory shorebirds have been recorded. The area is presumed to
contain the largest breeding colony of the Milky Stork Mycteria cinerea in the world. It is the only
area in Southeast Asia with a population of Spot-billed Pelicans Pelecanus philippensis; an
immature observed in 1986 suggests that the birds are breeding in the area. It has the highest
population of Lesser Adjutants Leptoptilos javanicus known in Indonesia. The endangered
White-winged Wood-Duck Cairina scutulata occurs in the swamp forests behind the mangroves.
The Grey Heron Ardea cinerea is known to breed in the area; the Great Egret Egretta alba
probably breeds along with several other large water birds such as the Black-headed This
Threskiornis melanocephalus. Because of the difficulties of access, much of the area is still
relatively untouched. A few fishermen collected some eggs and young of large water birds in
1982-1984, but the main breeding colonies of herons, egrets, storks and ibises have not as yet been
located by biologists. The highest counts of large water birds obtained during surveys of the
Banyuasin Peninsula in October 1984, July 1985 and March 1986 were as follows:
Pelecanus philippensis 9

Anhinga melanogaster 7
Egretta garzetta 48
E. sacra 12
E. intermedia 12
E. alba 2,414
Ardea cinerea 90
A.sumatrana 3
Mvcteria cinerea 1,550
Leptoptilos javanicus 620
Threskiornis melanocephalus 607
Dendrocygna javanica 1,000
Counts of shorebirds on the Banyuasin Peninsula in October 1984, July 1985 and March1986 gave
totals of 37,900, 35,500 and 14,500, respectively. The highest numbers of each species recorded
were as follows:
Pluvialis squatarola 100
P. dominica 6
Charadrius mongolus 9,460
C. leschenaultii 145
Limosa limosa 30,000
L. lapponica 7,000
Numenius phaeopus 700
N. arquata 1,965
N. madagascariensis 372
Tringa totanus 6,000
T. stagnatilis 100
T. nebularia 106
Xenus cinereus 3,500
Actitis hypoleucos 50
Arenaria interpres 500
Limnodromus semipalmatus 1,760-2,260
Calidris canutus 5
C. tenuirostris 66
C. ruficollis 100
C. ferruginea 700
Birds of prey recorded during the survey in July 1985 included 113 Haliastur indus, 12 Haliaeetus
leucogaster and three Ichthyophaga ichthyaetus. Mammals known to occur include Tiger, Leopard
Cat, Common Otter, Wild Boar, Bearded Pig, Sambar, Long-tailed Macaque, Pig-tailed Macaque,
Silvered Leaf Monkey and Otter-Civet (Panthera tigris, Felis bengalensis, Lutra lutra, Sus scrofa,
S. barbatus, Cervus unicolor, Macaca fascicularis, M. nemestrina, Presbytis cristata and Cynogale
bennettii). The Estuarine Crocodile Crocodylus porosus is still present, although now in greatly
reduced numbers as a result of intensive hunting pressure. The turtle Chitra indica is known to
occur, and several other species such as Pelochelys bibronii may occur. The delta is one of the
richest areas for crustaceans in Indonesia.
Special floral values: The mangrove forest is very rich in species. The freshwater swamp and peat
swamp forests contain many commercially valuable tree species.
Research and facilities: The vegetation has been surveyed by Sukristiyono Sukardjo and others
(1979 & 1984), and several waterbird surveys have been carried out by ICBP and Interwader since
1983.
References: Danielson & Skov (1986 & 1987); Hardjowigeno & Situmorang (1987); Karpowicz
(1985); Silvius (1986); Silvius et al. (1986); Sukardjo (1979); Sukardjo et al. (1984).

Criteria for inclusion: 123.
Source: Marcel J. Silvius.
Wetland name: Sungai Lalan
Country: Indonesia
Coordinates: 2°00'-2°22'S, l03°50'-104°35'E;
Location: 100 km northwest of Palembang, Musi-Banyuasin District, Sumatra Selatan Province,
Sumatra.
Area: 586,417 ha, including 80,000 ha of swamp forest.
Altitude: 2-5m.
Biogeographical province: 4.2 1.12.
Wetland type: 02, 06, 07 & 21.
Description of site: The extensive mangrove swamps and intertidal mudflats in the estuary of the
Sungai Lalan, and a large, low-lying area of freshwater swamp forest and peat swamp forest along
the Sungai Lalan and many other smaller rivers. The swamp forests are under heavy pressure from
logging and reclamation projects, and several areas are currently being developed for
transmigration schemes.
Climatic conditions: Humid tropical climate with an annual rainfall of 1,250-1,550 mm.
Temperatures range from 24-32°C.
Principal vegetation: Mangrove forest with species of Sonneratia, Rhizophora and Bruguiera
near the coast; freshwater swamp forest and peat swamp forest with species such as Oncosperma
filamentosa, Pandanus tectorius, Gluta renghas, Melaleuca sp and Fagraea fragrans. Lowland
rain forest further inland.
Land tenure: State owned (Local Government of Sumatra Selatan Province).
Conservation measures taken: None.
Conservation measures proposed: The Lalan River has been proposed as a Crocodile
Conservation Area.
Land use: Fishing. Part of the area has been reclaimed for agriculture.
Possible changes in Land use: Part of the area will be reclaimed for transmigration schemes, and
some other parts have been set aside for logging activities.
Disturbances and threats: Logging, forest clearance for transmigration schemes, crocodile
hunting, pollution and disturbance from boat traffic.
Economic and social values: The mangrove forests and swamp forests support an important
fishery.
Fauna: Fishes include Ophiocephalus micropheltes, 0. striatus, Notopterus sp, Mastacembelus sp,
Anus crassochejius, Pluta sp, Macrones baramensis, Clarias sp, Opronemus sp, Apogon sp,
Trichogaster trichopterus and Anabas testudineus.
Very little information is available on the waterfowl. Species known to be present include
Pelecanus sp, Anhinga melanogaster, Egretta intermedia, E. alba and a variety of kingfishers
(Alcedinidae). Mammals include Tragulus napu, Manis javanica, Macaca sp, Cervus unicolor and
Sus barbatus.
Both the Estuarine Crocodile Crocodylus porosus and False Gharial Tomistoma schlegelii occur in
the area, along with Varanus salvator, Python reticulatus and Erynix triungis.
Special floral values: No information.
Research and facilities: None
References: Direktorat Jendral Kehutanan (1976).
Criteria for inclusion: lb. 2a, 2b.
Source: Agustinus W. Taufik and Marcel J. Silvius.

Wetland name: Muara Bulian
Country: Indonesia
Coordinates: l°45S, 103°15'E;
Location: 40 km WSW of Jambi, close to the Batang Han River, Jambi Province, Sumatra.
Area: c.50 ha.
Altitude: c.25m.
Biogeographical province: 4.2 1.12.
Wetland type: 15, 18 & 21.
Description of site: A swamp used for the cultivation of low quality rice each year if water levels
permit. The swamp supports a variety of marsh grasses and sedges, and some floating vegetation.
There are small areas of open water and some exposed mud. Scattered trees remain, some of them
dead. A grove of open woodland and secondary growth covers one part of the swamp.
Climatic conditions: Humid tropical climate.
Principal vegetation: No details available.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Rice cultivation, fishing, and grazing by domestic buffalo.
Disturbances and threats: Agricultural encroachment.
Economic and social values: No information.
Fauna: A pair of the endangered White-winged Wood-Duck Cairina scutulata was observed at
the site in 1976. No more recent information is available.
Special floral values: No information.
Research and facilities: None
References: Holmes (1976).
Criteria for inclusion: lb. 2a.
Source: Marcel J. Silvius.
Wetland name: Berbak Game Reserve
Country: Indonesia
Coordinates:1°08'-1°40'S, 104°05'-104°28'E;
Location: 60 km ENE of Jambi, on the east coast of Jambi Province, Sumatra.
Area: c.175,000 ha.
Altitude: O-20m.
Biogeographical province: 4.2 1.12.
Wetland type: 05, 06, 07, 11, 18 & 21.
Description of site: One of the largest swamp forest reserves in Indonesia, forming part of the vast
alluvial plain of eastern Sumatra. The reserve is unique for its vast area of hitherto undisturbed
peat swamp forest (110,000 ha), and has the largest expanse of freshwater swamp forest within any
reserve in Sumatra (c.60,000 ha). At its eastern boundary, the reserve is bordered by five villages
and a muddy coast with a narrow fringe of mangrove forest (c.1,500 ha). The Air Hitam Laut
River flows through the reserve, and the Benu River forms its southern boundary. Along these
rivers, there is a fringe of Nypa fruticans, 5-50m wide, which gives way to a zone of Pandanus
tectorius at about eight or ten km upstream from the coast. Behind these palm and pandanus
fringes, there is a zone of riverine forest, 50-500m wide, dominated by Mammea sp. The maximum
tidal range at the coast is 2.O-2.5m; at 10km upstream, the range is still one meter. The forest is
inundated for a large part of the year. The peat soil is typically dome-shaped. The rivers are up to

20m deep and contain acidic, peaty water. In the dry season, brackish water penetrates up to 10 km
inland.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,300 mm. There
are five or six months with about 200 mm of rainfall, and two months with as little as 100 mm.
Principal vegetation: Peat swamp forest with trees over 40m in height; freshwater swamp forest
with a canopy at 50m and emergent up to 70m in height; riverine forest with trees up to 50m in
height and many palms, and riverine fringes of Nypa fruticans and Pandanus tectorius. Over 150
species of trees have been recorded. Species characteristic of the peat swamp forest include
Tetramerista glabra, Gluta sp, Dyospyros bantamensis and Durio carinatus; species characteristic
of the freshwater swamp forest include Aistonia pneumatophora, Antidesma montanum,
Baccaurea bracteata and Blumeodendron tokbrai; species typical of the riverine forest include
Oncosperma tiggilarium, Callophyllum sp, Mammea sp, Theysmanniodendron sp, Polyalthya sp
and Licuala valida. The aquatic flora includes Susum anthelminticum, a floating riverine species
which grows up to two meters in height and blocks the rivers about 15 km upstream from the
coast.
The principal plant communities in adjacent areas are peat swamp forest, freshwater swamp forest,
rice paddies and other agricultural land.
Land tenure: The wetland is state owned (PHPA), and is still inhabited by a Kubu tribe which has
no contact at all with the outside world. Surrounding areas are privately owned by local people and
spontaneous transmigrants from Sulawesi.
Conservation measures taken: Protected as a Game Reserve since October 1935; the boundaries
have been revised several times since then. The last revision occurred in 1985, when the coastal
villages were excluded from the reserve. The area is regularly patrolled by PHPA (BKSDA
Sub-section Nipah Panjang).
Conservation measures proposed: It has been proposed that the sandy beach area excluded from
the reserve in 1985 should be re-gazetted as Game Reserve, and that the northwestern boundary of
the reserve should be realigned to follow the Air Hitam Dalam River.
Land use: Game reserve. The area is inhabited by about 150 Kubu, an indigenous tribe of
hunter-gatherers who may not even know the use of fire.
Possible changes In Land use: There is a possibility that the coastal villages will encroach further
into the protected area, unless adequate patrolling measures are taken. Major logging concessions
are located to the west of the reserve and partly overlap with the southwestern portion of the
reserve (67,500 ha).
Disturbances and threats: The principal threats are drainage of the peat swamp by drainage
canals from the coastal villages, illegal logging, human disturbance at the roosts of migratory
shorebirds on the sandy beach at Desa Cemara, illegal capture of False Garials Tomistoma
schlegelii, and capture of freshwater turtles (often accidental). The area fringing the eastern
boundary is highly susceptible to forest fires. A fire in 1982 lasted for three months and destroyed
at least 3,000 ha of primary forest. The fire was probably caused by uncontrolled burning on
nearby cultivated land.
Economic and social values: The Kubu tribe of hunter-gatherers is unique, especially as the tribe
exists without any contact with the outside world apart from very occasional long distance
approaches. The peat swamp serves as an important natural water storage reservoir in the dry
season, providing the coastal villages and reclaimed land with water.
Fauna: At least 34 species of freshwater fishes and brackish water fishes are known from the
rivers.
The reserve includes several important sites for water birds, the most important being the sandy
beach near the mouth of the River Cemara. At least 24 species of shorebirds have been recorded,
including the Asian Dowitcher Limnodromus semipalmatus and Nordmann's Greenshank Tringa
guttifer.

The area is very rich in mammals; species known to occur in the reserve include Tiger, Leopard
Cat, Common Porcupine, Yellow-throated Marten, Malay Sunbear, Common Otter, Wild Boar,
Bearded Pig, Tapir, Sambar, Lesser Mouse Deer, Greater Mouse Deer, Long-tailed Macaque,
Pig-tailed Macaque, Silvered Leaf Monkey, Dark-handed Gibbon, Scaly Anteater, Siamang,
Flying Lemur and Binturong (Panthera tigris, Felis bengalensis, Hystrix brachyura, Martes
flavigula, Lutra lutra, Helarctos malayanus, Sus scrofa, S. barbatus, Tapirus indicus, Cervus
unicolor, Tragulus javanicus, T. napu, Macaca fascicularis, M. nemestrina, Presbytis cristata,
Hylobates agilis, Manis javanica, Symphalangus syndactylus, Cynocephalus variegatus and
Arctitis binturong). A species of rhinoceros may still be present; footprints were reported in the
mid 1970s, possibly of the Javan Rhinoceros Rhinoceros sondaicus.
Both the Estuarine Crocodile Crocodylus porosus and False Gharial Tomistoma schlegelii still
occur in the area. Other reptiles include the turtles Orlitia borneensis, Cyclemys dent ata,
Pelochelys bibronii and Chitra indica, the snakes Python reticulatus, Bungarius fasciatus, Beiga
dendrophila, Cerberus rhynchops and Dendrophis pictus, and the lizards Draco sp, Varanus
salvator, Tachydromus sexlineatus and Mabouya rudis. Amphibians include the toad Bufo
subasper.
Special floral values: No information.
Research and facilities: Various faunal and floral surveys have been carried out in the reserve.
References: IPB (1976b); IUCN (in prep); Karpowicz (1985); Nash & Nash (1985a); Silvius
(1986); Silvius et al. (1984 & 1986).
Criteria for inclusion: 1b, le, 2a, 2b, 3b.
Source: Marcel J. Silvius.
Wetland name: Tanjung Jabung
Country: Indonesia
Coordinates: 1°01'S, 104°22'E;
Location: between the mouth of the Batang Han River and Sungai Jambat, just northeast of the
Berbak Game Reserve, Jambi Province, Sumatra.
Area: c.3,000 ha.
Altitude: 0-0.5m.
Biogeographical province: None
Wetland type: 06 & 07.
Description of site: A coastal fringe of mangrove forest, approximately 200-500m wide, with
some soft mudflats. The site lies to the east of the mouth of the Batang Han River. The tidal range
is about 2m.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest; Avicennia marina dominates where the mangrove fringe
is narrowest, and Rhizophora sp where the fringe is wide. Coconut plantations and rice paddies in
adjacent areas.
Land tenure: The wetland is state owned; surrounding areas are owned by the local villages.
Conservation measures taken: The area was protected until the late 1970s when the boundaries
of the Berbak Game Reserve were relocated following large-scale reclamation of land behind the
mangrove fringe.
Conservation measures proposed: Silvius (1986) has recommended that the area be protected as
a Nature Reserve (Cagar Alam), to link up with the Hutan Bakau Pantai Timor Nature Reserve.
Land use: Some cutting of mangrove poles and inshore fisheries. There are large coconut
plantations behind the mangrove fringe.
Disturbances and threats: Illegal logging and spontaneous reclamation schemes.

Economic and social values: The mangrove is an important nursery and breeding area for species
of prawns and marine fishes which are important for the inshore fisheries of the region.
Fauna: Many species of prawns and marine fishes use the mangrove swamps as a nursery and
breeding area.
The mudflats are used by many thousands of migratory shorebirds of at least 24 species. Some
12,000 shorebirds were present in autumn 1984, 7,500 in summer 1985, and 5,300 in spring 1986.
The area is particularly important for the rare Asian Dowitcher Limnodromus sernipalmatus; 100
were present in autumn 1984, and 474 in spring 1986. The shorebird counts in April 1986 also
included:
370 Charadrius mongolus
105 C. leschenaultii
2,760 Limosa limosa
140 Numenius phaeopus
110 N. madagascariensis
475 Tringa totanus
130 T. stagnatilis
115 Xenus cinereus
50 Arenaria interpres
44 Calidris canutus
130 C. ferruginea
Other water birds present at the same time included 245 Mycteria cinerea Milky Storks, thirty-five
Ardea cinerea, two A. sumatrana, twenty-six Leptoptilos javanicus and sixty Anas querquedula.
Special floral values: No information.
Research and facilities: The area has been surveyed three times: in 1984, 1985 and 1986. The
area is readily accessible by speed-boat from the village of Nipa Panjang.
References: Danielson & Skov (1986 & 1987); Silvius (1986); Silvius et al. (1986).
Criteria for inclusion: lb. 2a, 2c, 3a.
Source: Marcel J. Silvius.
Wetland name: Hutan Bakau Pantai Timor
Country: Indonesia
Coordinates: 0°50'S, 103°30'E to 1°02'S, 104°07'E;
Location: on the coast between Desa Pemusiran and Kuala Tungkal, 70 km north of Jambi, Jambi
Province, Sumatra.
Area: c.6,700 ha.
Altitude: 0-lOm.
Biogeographical province: 4.21.12.
Wetland type: 06 & 07.
Description of site: An extensive fringe of mangrove forest 20-500m wide, and adjacent large
area of intertidal mudflats, stretching for 70 km along the northeast coast of Jambi Province. The
forest contains several breeding colonies of large water birds. It is bisected by nine major
mangrove creeks and rivers and numerous small creeks. There are six coastal fishing villages
situated at the mouths of creeks. The tidal range is about 2.0-2.5m.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest containing up to 30 species of trees; agricultural land in
adjacent areas.
Land tenure: The wetland is state owned (PHPA); adjacent areas are privately owned farmland.

Conservation measures taken: The area has been protected as a Nature Reserve (Cagar Alam)
since 1976. The boundaries are currently being marked in the field and are supposed to follow the
present division of mangrove forest and arable land.
Conservation measures proposed: The mangrove fringe near Desa Pemusiran, at present
unprotected, should be included in the reserve as it contains important breeding colonies of the
Grey Heron Ardea cinerea.
Land use: Some illegal cutting for firewood and poles for construction purposes. There are rice
paddies and coconut plantations inland from the mangroves, and inshore fisheries (with standing
nets and small boats) along the coast.
Disturbances and threats: Further encroachment of the coastal villages into the mangrove fringe,
illegal logging, and collection of eggs in the breeding colonies of storks, herons and egrets.
Economic and social values: The mangrove forest is a very important nursery and breeding area
for many species of prawns and fishes of commercial value.
Fauna: A very important breeding, feeding and roosting area for a wide variety of
water birds. The area is particularly important for the rare Milky Stork Mycteria cinerea,
supporting the largest known breeding colony of this species in the world. At least 74 active nests
were located at Kuala Betara in 1985. (The colony at the Banyuasin Musi River Delta may be
larger, but has never been adequately surveyed). Other breeding species include several species of
Egretta, Ardea cinerea (one of the few colonies in Sumatra) and possibly Threskiornis
melanocephalus. Other waterfowl recorded in the area include Anhinga melanogaster, Ardea
sumatrana, Leptoptilos javanicus and Anas querquedula.
Up to 19,000 shorebirds of 21 species have been recorded, including over 1,500 Asian Dowitchers
Limnodromus semipalmatus and two Nordmann's Greenshank Tringa guttifer. Other species
include Pluvialis squatarola, Charadrius mongolus, C. leschenaultii, Lirnosa limosa, L. lapponica,
Numenius phaeopus, N. arquata, N. madagascariensis, Tringa totanus, T. stagnatilis, T. nebularia,
T. glareola, Xenus cinereus, Actitis hypoleucos, Arenaria interpres, Calidris canutus, C. ruficollis,
C. ferruginea and Limicola falcinellus.
Reptiles include the monitor lizard Varanus salvator.
Special floral values: No information.
Research and facilities: Waterfowl surveys have been carried out by Danielson and Skov (1986
& 1987) and Silvius et al. (1986).
References: Danielson & Skov (1986 & 1987); Karpowicz (1985); Silvius (1986); Silvius et al.
(1986).
Criteria for inclusion: lb. 2a, 2b, 2c, 3a.
Source: Marcel J. Silvius.
Wetland name: Tanjung Bakung
Country: Indonesia
Coordinates: 0°13'-0°24'S, 103°35'-103°48'E;
Location: on Pulau Baso, Riau Province, Sumatra.
Area: The proposed reserve covers c.40.000 ha of mangrove forest.
Altitude: 0-0.5m.
Biogeographical province: 4.2 1.12.
Wetland type: 06 & 07.
Description of site: Tanjung Bakung, a promontory of Baso Island, has extensive mudflats and
primary mangrove forests. Several small lakes are present. The outermost tip of the promontory is
accreting extremely rapidly. The tidal mudflats comprise very unripe clay sediments over 1.5m
deep in places.
Climatic conditions: Humid tropical climate.

Principal vegetation: Primary mangrove forest and Nypa fruticans swamp.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: Silvius et al. (1986) have recommended that the area be
protected as a Nature Reserve (Cagar Alam).
Land use: No information.
Disturbances and threats: Small-scale logging and reclamation; possible disturbance of breeding
colonies of water birds by egg collectors (for consumption).
Economic and social values: The mangrove forest is important as a nursery and breeding area for
commercially important species of fish and shellfish.
Fauna: An important area for migratory shorebirds and resident large water birds; 10,000
shorebirds were present in November 1984, along with 190 Egretta alba, over 360 Mycteria
cinerea and over 60 Threskiornis melanocephalus. According to local villagers, there may still be
some breeding colonies of egrets and storks around the small lakes in the mangrove forests.
The Estuarine Crocodile Crocodylus porosus may still occur in the area.
Special floral values: None known.
Research and facilities: Silvius et al. carried out a preliminary waterfowl survey in November
1984.
References: Karpowicz (1985); Silvius et al. (1986).
Criteria for inclusion: lb, 2a, 2c, 3a.
Source: Marcel J. Silvius.
Wetland name: Tanjung Datuk
Country: Indonesia
Coordinates: 0°00'N/S, 103°45'E;
Location: on the equator, 15 km east of Desa Bekawan and 50 km south of Sungai Guntung, Riau
Province, Sumatra.
Area: The proposed reserve covers c.25,000 ha of mangrove forest.
Altitude: O-O.5m.
Biogeographical province: 4.21.12.
Wetland type: 06 & 07.
Description of site: A rich mangrove area consisting of almost untouched Rhizophora forest,
extensive mudflats and several unspoiled tidal creeks. There are several brackish lakes in the
interior of the mangrove forest. The tidal range is about 2.0-2.5m.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest with Avicennia as the accreting species and Rhizophora
dominating further inland.
Land tenure: State owned (Government of Indonesia).
Conservation measures taken: None.
Conservation measures proposed: Silvius et al. (1986) have recommended that the entire area be
protected as a Nature Reserve (Cagar Alam). Salm and Halim (1984) have proposed the
establishment of a Marine Sanctuary of 5,000 ha.
Land use: Fisheries, crocodile hunting and small-scale logging; fisheries and some agriculture in
surrounding areas.
Possible changes in Land use: There is a possibility that some of the mangrove forest, especially
around the small lakes, will be reclaimed for agriculture by spontaneous transmigrants from local
villages. Further reclamation of mangrove forest is likely in adjacent areas.
Disturbances and threats: Crocodile hunting, illegal logging and spontaneous reclamation
projects.

Economic and social values: The mangrove forest is very important as a nursery and breeding
area for commercially important species of fish and shellfish.
Fauna: An important area for both resident and migratory waterfowl, notably Mycteria cinerea
and shorebirds. Over 10,000 migratory shorebirds were present on the mudflats in November
1984, along with over 190 Mycteria cinerea and smaller numbers of Egretta sacra, E. alba and
Leptoptilos javanicus. The lakes within the mangrove forest may support breeding
colonies of large water birds including M. cinerea.
The creeks are still inhabited by the Estuarine Crocodile Crocodylus porosus, making this area one
of the last refuges for this endangered species in Riau Province.
Special floral values: No information.
Research and facilities: The area has been surveyed only once, in November 1984.
References: Karpowicz (1985); Saim & Halim (1984); Silvius et al. (1986).
Criteria for inclusion: lb. 2a, 2c, 3a.
Source: Marcel J. Silvius.
Wetland name: Pulau Burung
Country: Indonesia
Coordinates: 0°25'N, 103°34'E;
Location: east of the mouth of the Kampar River, 12 km NNW of the village of Sungai Guntung,
Riau Province, Sumatra.
Area: c.200 ha.
Altitude: Sea level.
Biogeographical province: 4.2 1.12.
Wetland type: 06, 07 & 08.
Description of site: A small mangrove island, surrounded by intertidal mudflats and with a
shallow, brackish lake in the centre. There are extensive sandy mudflats on the north and southeast
coasts of the island, which is separated from the mainland by a channel several hundred meters
wide. The lake is probably not more than 50cm deep. Its salinity appears to be dependent on
precipitation and varies with the seasons. The lake is linked with the sea at very high tides. The
average tidal variation is about 2m.
Climatic conditions: Humid tropical climate. There are five or six months with over 200 mm of
rainfall, and two or three months with less than 100 mm.
Principal vegetation: Mangrove forest dominated by Rhizophora mucronata and R. apiculata,
with some Bruguiera parviflora, B. gymnorhiza, B. cylindrica and Avicennia sp.
Land tenure: State owned (PHPA).
Conservation measures taken: The area is protected as a Nature Reserve (Cagar Alam),
established in 1968.
Conservation measures proposed: There is a need for regular patrols in the area.
Land use: Nature reserve.
Disturbances and threats: Some illegal logging of mangrove poles was reported in April 1984.
Economic and social values: The mangrove swamps are important in maintaining the local
fishery. The lake is very rich in fish and is likely to be a breeding and nursery area for marine
fishes and crustaceans.
Fauna: According to local people, the mangrove forest around the lake is used as a breeding site
by large water birds, including the Milky Stork Mycteria cinerea. Small numbers of migratory
shorebirds were observed on the mudflats in April 1984.
Special floral values: The Rhizophora forest is very tall and healthy, and is one of the best
examples of primary mangrove forest in the region.
Research and facilities: M.J. Silvius et al. carried out a brief survey of the island in April 1984.

References: Silvius et al. (1986).
Criteria for inclusion: lb. 2a, 2c.
Source: Marcel J. Silvius.
Wetland name: Bakau Muara Kapuas
Country: Indonesia
Coordinates: 00°30'N, 102°50'E;
Location: north of the Sungai Kampar, Kabupaten Bengkalis and Kampar, Riau Province,
Sumatra.
Area: c.70,000 ha.
Altitude: Sea level.
Biogeographical province: 4.2 1.12.
Wetland type: 07 & 21.
Description of site: An excellent complex of mangrove formations backed by peat swamp forests,
still in a relatively undisturbed condition.
Climatic conditions: Humid tropical climate.
Principal vegetation: 20,000 ha of mangrove forest and 50,000 ha of peat swamp forest.
Land tenure: State owned (Government of Indonesia).
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a Wildlife Reserve (Suaka
Margasatwa).
Land use: No information.
Disturbances and threats: There are plans to log the area.
Economic and social values: No information.
Fauna: The wetland is an important breeding area for the Estuarine Crocodile Crocodylus
porosus. The forests support a rich bird life and some primates.
Special floral values: No information.
Research and facilities: None
References: MacKinnon & Artha (l982a).
Criteria for inclusion: 1b, 2a.
Source: Marcel J. Silvius.
Wetland name: Kerumutan Baru
Country: Indonesia
Coordinates: 0°15'-0°25'S, 102°25'-l02°38'E;
Location: near Rengat, Kabupaten Kampar, Riau Province, Sumatra.
Area: 120,000 ha.
Altitude: 20-lOOm.
Biogeographical province: 4.2 1.12.
Wetland type: 11, 19 & 21.
Description of site: A large reserve incorporating extensive peat swamp forests with a small area
of dry-land forest. The southern tip of the reserve has been cleared for rice cultivation, but
otherwise the area is fairly undisturbed. The eastern part is permanently flooded. The reserve
represents the best example of inland lowland swamp forests in Riau Province, and is the richest in
wildlife due to its proximity to extensive dry-land forests. The area has many rivers such as the
Kerumutan, Bengkinang, Batang Rengat, Mangkuang and Merbau.

Climatic conditions: Humid tropical climate with an average annual rainfall of 2,009 mm. The
mean temperature is 26.1°C (minimum 24.1°C, maximum 31.6°C); the average relative humidity
is 84.1%.
Principal vegetation: Peat swamp forest (100,000 ha), with wet lowland forest on alluvium in
adjacent areas (5,000 ha).
Land tenure: State owned (PHPA).
Conservation measures taken: The entire area is protected as a Nature Reserve (Cagar Alam).
Conservation measures proposed: It is proposed to extend the boundaries in the northwest to
include the 30,000 ha of forest remaining in the old Kerumutan Reserve (Kerumutan Lama).
Land use: Nature reserve with some cultivation; cultivation in surrounding areas.
Disturbances and threats: Agricultural encroachment and illegal hunting in the reserve. There is
a possibility that the area will be opened up to logging.
Economic and social values: No information.
Fauna: The area is rich in mammals including Elephas maximus, Panthera tigris, Tapirus indicus,
Helarctos malayanus, Symphalangus syndactylus, Manis javanica and Histryx brachyura. Little is
known of the waterfowl except that Bubulcus ibis and species of Egretta are present.
Special floral values: No information.
Research and facilities: None
References: Direktorat P.P.A. (1977c & 1982a); MacKinnon & Artha (1982a).
Criteria for inclusion: 1b, 2a, 2b.
Source: Marcel J. Silvius and Agustinus W. Taufik.
Wetland name: Danau Bawah and Puiau Besar
Country: Indonesia
Coordinates: 0°40'N, 102°15'E;
Location: 90 km SSE of Bengkalis, Kabupaten Bengkalis, Riau Province, Sumatra.
Area: 23,750 ha.
Altitude: 0-6m.
Biogeographical province: 4.2 1.12.
Wetland type: 14 & 21.
Description of site: An area of peat swamp forests with two freshwater lakes and an island (Pulau
Besar) in one of the lakes.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,400 mm.
Principal vegetation: Peat swamp forest (16,000 ha) and freshwater swamp forest (4,000 ha),
dominated by Shorea sp and Gonystylus bancanus. Forests in adjacent areas are dominated by
species of Shorea and Gonystilus, Terminalia gigantea and Melaleuca leucodendron.
Land tenure: State owned (PHPA).
Conservation measures taken: The area has been protected as a Nature Reserve (Cagar Alam)
since 1979.
Conservation measures proposed: None
Land use: Nature reserve; logging and transmigration settlements in surrounding areas.
Disturbances and threats: Land clearance for transmigration, logging, oil exploration and the
construction of roads.
Economic and social values: The area has high aesthetic values, and is important as a genetic
resource.
Fauna: The area is rich in wildlife, including many rare or endangered species such as Elephas
maximus, Panthera tigris, Tapirus indicus and several primates. The False Gharial Tomistoma
schlegelii is present. Waterfowl include species of Egretta and various kingfishers (Alcedinidae).

Special floral values: The reserve includes an excellent example of extensive Shorea and
Gonystylus bancanus (Ramin) swamp forests in an attractive setting.
Research and facilities: None
References: Direktorat P.P.A. (1980e); MacKinnon & Artha (1982a).
Criteria for inclusion: 1b, 2a, 2b.
Source: Marcel J. Silvius and Edi Djuharsa.
Wetland name: Danau Belat, Besar Sekak and Sarang Burung
Country: Indonesia
Coordinates: 0°20'-0°40'N, 102°00'E;
Location: 90 km south of Bengkalis, Kabupaten Kampar, Riau Province, Sumatra.
Area: c.10,000 ha.
Altitude:
c.30m.
Biogeographical province: 4.2 1.12.
Wetland type: 11, 14 & 21.
Description of site: Three neighbouring areas of peat swamp forest with several rivers and small
lakes.
Climatic conditions: Humid tropical climate.
Principal vegetation: Peat swamp forest.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: All three areas have been proposed as Wildlife Reserves
(Suaka Margasatwa), but since each is rather small and vulnerable, it has been suggested that they
be incorporated in a single, much larger reserve, or linked with the existing Danau Bawah-Danau
Pulau Besar Reserve.
Land use: No information.
Disturbances and threats: Logging and reclamation of land for agriculture.
Economic and social values: No information.
Fauna: Very little information is available. The area is reported to be rich in water birds, and one
of the lakes is used as a breeding area by large numbers of birds. The False Gharial Tomistoma
schlegelii occurs in the area.
Special floral values: No information.
Research and facilities: None
References: MacKinnin & Artha (1982a).
Criteria for inclusion: lb. 2a, 2b.
Source: Marcel J. Silvius.
Wetland name: Siak Kecil
Country: Indonesia
Coordinates: 0°59'-1°23'N, 101°26'-101°52'E;
Location: 60 km WSW of Bengkalis, Kabupaten Bengkalis, Riau Province, Sumatra.
Area: c.100,000 ha.
Altitude: c.20m.
Biogeographical province: 4.2 1.12.
Wetland type: 14 & 21.
Description of site: A very interesting system of small freshwater lakes in a large area of peat
swamp forest (30,000 ha) and freshwater swamp forest (2,000 ha).
Climatic conditions: Humid tropical climate.

Principal vegetation: Peat swamp forest with up to 30 tree species, and freshwater swamp forest.
Land tenure: State owned (Government of Indonesia).
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a Hunting Reserve. FAO
(1976) has subsequently recommended that the proposed reserve be enlarged from an original
40,000 ha to 100,000 ha, and that it be given the status of Wildlife Reserve(Suaka Margasatwa).
Hunting should be forbidden.
Land use: No information.
Disturbances and threats: Logging and disturbance from oil exploitation.
Economic and social values: No information.
Fauna: The area is known to support many waterfowl, but no details are available. The forests are
important for a variety of rare or endangered mammals such as Asian Elephant Elephas maximus,
Tiger Panthera tigris and Tapir Tapirus indicus. The site is also very important as a breeding area
for the False Gharial Tomistoma schlegelii.
Special floral values: No information.
Research and facilities: None
References: FAO (1986); MacKinnon & Artha (l982a).
Criteria for inclusion: 1b, 2a, 2b.
Source: Marcel J. Silvius.
Wetland name: Bakau Selat Dumai
Country: Indonesia
Coordinates: l°35'N, l0l°25'E;
Location: on the mainland coast near Pulau Rupat, Kabupaten Bengkalis, Riau Province, Sumatra.
Area: 60,000 ha.
Altitude: Sea level.
Biogeographical province: 4.2 1.12.
Wetland type: 07 & 21.
Description of site: A large area of rich and almost undisturbed mangrove forest (20,000 ha) and
peat swamp forest (40,000 ha) on the mainland coast of Sumatra, opposite the island of Pulau
Rupat.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest and peat swamp forest.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a Wildlife Reserve (Suaka
Margasatwa).
Land use: Fisheries and coastal protection.
Disturbances and threats: There are some new coastal settlements in the area, and plans have
been made to exploit the forestry resources.
Economic and social values: The mangroves provide breeding and nursery grounds for
economically important marine fishes and crustaceans.
Fauna: The area is known to be rich in water birds and other wildlife, including the Estuarine
Crocodile Crocodylus porosus, but no details are available.
Special floral values: No information.
Research and facilities: None
References: MacKinnon & Artha (l982a).
Criteria for inclusion: 1b, 2a, 3b.
Source: Marcel J. Silvius.

Wetland name: Danau Toba
Country: Indonesia
Coordinates: 2°20'-2°55'N, 98°3l'-99°09'E;
Location: 80 km south of Medan, North Sumatra.
Area: c.135,000 ha.
Altitude: 900m.
Biogeographical province: 4.2 1.12.
Wetland type: 14.
Description of site: A very large volcanic caldera lake in northern Sumatra, about 90 km long and
up to 30 km wide; the largest and deepest lake in Southeast Asia. The lake is surrounded by steep
slopes (the old crater walls) and peaks rising to 2,150m. There is a large island, Pulau Samosir
(63,000 ha), rising to 1,685m in the centre of the lake. The maximum depth is about 450m. The
lake is fed by local run-off; its outlet at the southeast corner flows into the Asahan River which
drains northeast into the Strait of Malacca. A 200m high waterfall on the Asahan River, upriver
from Balige, is the largest waterfall in Southeast Asia.
Climatic condition: No information
Principal vegetation: No information is available on the aquatic vegetation. The alluvial plain at
the edge of the lake is under cultivation for rice, cloves and coconuts. Surrounding slopes are
covered in grassland with some coniferous plantations.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Outdoor recreation and tourism, particularly around the town of Prapat on the east
shore and on Pulau Samosir, and fishing on a very small scale; agriculture and forestry in
surrounding areas.
Disturbances and threats: All mountain slopes around the lake have been cleared by burning, and
soil erosion may be a problem. There is some pollution and littering near the main towns such as
Prapat.
Economic and social values: A very important area for tourism, and the home of the Taba Batak
tribe (about one million people). The Taba Batak are possibly the descendants of the first Batak
people, a group of wandering neolithic mountain-dwellers from northern Thailand and Burma who
settled in the region about 1,500 years ago. Their former animist religion (now Christian),
cannibalistic tendencies and interesting artefacts make the Bataks of great interest to
anthropologists and the general public alike.
Fauna: Very little information is available. The isolated nature of the lake would suggest that
there may be some endemism in the fish fauna. Very few water birds were observed during a brief
survey of Pulau Samosir in December 1986. However, the marshes along the southwestern shore
of the lake could be of considerable importance for waterfowl.
Special floral values: No information.
Research and facilities: None
References: None
Criteria for inclusion: lb, le.
Source: Duncan Parish.
Wetland name: Belawan (Timur Laut)
Country: Indonesia
Coordinates: 3°45'N, 98°45'E;

Location: north of Medan, Kabupaten Langkat, on the east coast of Sumatra Utara Province,
Sumatra.
Area: 15,765 ha.
Altitude: Sea level.
Biogeographical province: 4.21.12.
Wetland type: 05 & 07.
Description of site: A large area of mangrove forest (9,000 ha), with adjacent sandy beaches and
remnants of dry beach forest. The terrestrial forests inland from the site have now been cleared for
agriculture.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest; some Casuarina equisetifolia forest in sandy areas.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: The area has been protected as a Wildlife Reserve since 1980.
Conservation measures proposed: It has been recommended that the wardening of the reserve be
improved, and that degraded portions of the reserve be reafforested.
Land use: Fishing for prawns in surrounding areas.
Disturbances and threats: Clearance of mangroves for agriculture.
Economic and social values: The mangrove is important in maintaining the local prawn fishery.
Fauna: No information is available on the waterfowl. Sea-turtles are reported to nest on the sandy
beaches.
Special floral values: One of the few surviving large stands of mangrove forest on the east coast
of Sumatra Utara Province.
Research and facilities: None
References: MacKinnon & Artha (l982a); Salm & Halim (1984).
Criteria for inclusion: 0.
Source: Marcel J. Silvius.
Wetland name: Pulau Simeulue
Country: Indonesia
Coordinates: 2°35'N, 96°10'E;
Location: 120 km off the mainland coast, Kabupaten Aceh Barat, Aceh Province, Sumatra.
Area: 25,000 ha.
Altitude: Sea level to 332m.
Biogeographical province: 4.2 1.12.
Wetland type: 07 & 14.
Description of site: An island with lowland forests, hill forests and about 1,000 ha of mangrove
forests. The site includes a small freshwater lake, Danau Laut Tawar.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: Wind (1980) and Mitchell (1981) have proposed that the
island be designated as a Wildlife Reserve (Suaka Margasatwa).
Land use: No information.
Disturbances and threats: Land conversion and hunting. The possible introduction of animals
from the mainland is a permanent threat.
Economic and social values: No information.

Fauna: The island fauna is very distinct, showing a high degree of endemism at the subspecies
level and possessing some endemic species. Endemic mammals include a curious macaque
monkey Macaca sp and a dwarf pig Sus celebensis mimus.
Special floral values: No information.
Research and facilities: Preliminary surveys have been carried out by Wind (1980) and Mitchell
(1981).
References: MacKinnon & Artha (1982a); Mitchell (1981); Wind (1980).
Criteria for inclusion: lb, 2d.
Source: Marcel J. Silvius.
Wetland name: Singkil Barat
Country: Indonesia
Coordinates: 2°l5'-2°50'N, 97°40'-97°52'E;
Location: near the town of Singkil, Kabupaten Aceh Selatan, Aceh Province, Sumatra.
Area: 65,000 ha.
Altitude: Sea level.
Biogeographical province: 4.2 1.12.
Wetland type: 05 & 21.
Description of site: An excellent, relatively undisturbed area of beach forest communities and
freshwater swamp forests on soils of low agricultural potential.
Climatic conditions: Humid tropical climate.
Principal vegetation: Beach vegetation (4,000 ha) and fresh water swamp forest (55,000 ha).
Land tenure: State owned (Government of Indonesia).
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a Nature Reserve (Cagar
Alam).
Land use: No information.
Disturbances and threats: Land conversion.
Economic and social values: No information.
Fauna: No information.
Special floral values: The site contains the best surviving examples of beach vegetation and
freshwater swamp forest in Aceh Province.
Research and facilities: Binnie and Partners (Overseas) Ltd and Hunting Technical Services Ltd
have carried out a study of the region's water resources and potentially irrigable land.
References: MacKinnon & Artha (1982a).
Criteria for inclusion: lb.
Source: Marcel J. Silvius.
Wetland name: Taitai Batti and Pulau Siberut
Country: Indonesia
Coordinates: 0°55'- 1°50'S, 98°34'-99°20'E;
Location: Kabupaten Padang Pariaman (Pulau Siberut), Sumatra Barat Province, Sumatra.
Area: Area of wetlands unknown; Wildlife Reserve 96,500 ha.
Altitude: Sea level to 385m.
Biogeographical province: 4.2 1.12.
Wetland type: 03, 05 & 21.
Description of site: Pulau Siberut is a sedimentary island of relatively recent origin. The east coast
is slowly subsiding, and this is resulting in a very irregular coastline of bays, capes, islets and coral

reefs. By contrast, the west coast is rather straight and is lined with broad sandy beaches and steep
cliffs. The vegetation consists of well formed lowland forests including Dipterocarpus forest,
swampy sago forest (3,000 ha) and freshwater swamp forest. There is some mangrove forest on the
east coast, and some Barringtonia forest on the west coast.
Climatic conditions: Wet equatorial climate with no pronounced dry season; the average annual
rainfall is 3,320 mm.
Principal vegetation: Mangrove forest on the east coast of the island is dominated by Rhizophora
sp, Bruguiera sp and Nypa fruticans. The freshwater swamp forest is dominated by Terminalia
phellocarpa. Barringtonia forest on the west coast is dominated by species of Barringtonia,
Casuarina, Callophyllum, Shorea, Dialium, Dipterocarpus and Oncosperma.
Land tenure: State owned (PHPA).
Conservation measures taken: Some 96,500 ha of the island have been protected as a Wildlife
Reserve (Suaka Margasatwa) since 1976.
Conservation measures proposed: It has been proposed to extend the reserve. The extra areas
would include the adjacent coastal waters as a Marine Park.
Land use: Wildlife management.
Disturbances and threats: Land conversion, logging activities, transmigration, introduction of
exotic species, collection of forest products such as rattans, and the cutting of mangroves.
Economic and social values: The island has high potential for tourism.
Fauna: Many species of reef fish are known to occur in the surrounding waters. A wide variety of
sea-birds and waterfowl have been recorded including Sula sula, Fregata ariel, Egretta sacra, E.
alba, Ardea sumatrana, Ciconia episcopus, Dendrocygna javanica, Esacus magnirostris, Limosa
lapponica, Tringa totanus, Xenus cinereus, Actitis hypoleucos and Sterna bergii. Other birds
associated with the wetlands include the sea-eagle Haliaeetus leucogaster, the kingfishers Alcedo
atthis, Halcyon chloris, and the whistler Pachycephala cinerea.
About 60% of the land mammals are endemic at some level. They include Hylobates klossii,
Presbytis potensiani, Simias concolor, Macaca pagensis, Aeromys sp, Aonyx sp and Paradoxurus
hermaphroditus. Marine mammals in the adjacent seas include Dugong dugon, Delphinus sp,
Stenella sp and Grampus sp.
Reptiles and amphibians include the Estuarine Crocodile Crocodylus porosus, the sea turtles
Chelonia mydas, Eretmochelys imbricata and Dermochelys coriaceae, and species of Gekko,
Hemidactylus, Mabuya, Rana, Spinella, Philantus, Python, Geomyda and Draco.
Special floral values: No information.
Research and facilities: Some faunal and floral surveys have been carried out.
References: Direktorat P.P.A. (1981b); IUCN (in prep); MacKinnon & Artha (l982a); WWF
(1980 & 1982).
Criteria for inclusion: lb. 2a, 2b, 2d, 3b.
Source: Marcel J. Silvius and Agustinus W. Taufik.
Wetland name: Muara Siberut
Country: Indonesia
Coordinates: l°l3'-1°38'S, 99°02'-99°15'E;
Location: on the east coast of Pulau Siberut, Kabupaten Padang Pariaman, Sumatra Barat
Province, Sumatra.
Area: 7,500 ha of mangrove swamp, beach vegetation and coral gardens.
Altitude: Sea level.
Biogeographical province: 4.2 1.12.
Wetland type: 01, 02, 05 & 07.

Description of site: An area of mangrove swamps, beach vegetation and 2,000 ha of shallow
inshore waters with extensive coral reefs on the east coast of Siberut Island. The site includes the
large estuarine system of the Sarabua River, with its bays, capes and small islands, some with and
some without mangrove swamp, patches of coral reef and large tracts of submarine limestone
terraces. There are few rivers in the area, the main one being Sungai Sarabua which flows into
Teluk Sarabua. There is a high rate of erosion and accretion in the area.
Climatic conditions: Rather wet tropical climate with no pronounced dry season. The annual
rainfall exceeds 3,000 mm.
Principal vegetation: Mangrove communities with Rhizopliora mucronala, R. apiculata, R.
conjugata, Avicennia sp, Bruguiera sp, Sonneratia alba, Nypa fruticans and Callophyllum
urophyllum. The dominant vegetation in adjacent areas includes Baringtonia asiatica, Hibiscus
tiliaceus, Pandanus tectorius, Casuarina equisetifolia, Pemphis acidula, Vitex trifolia, Spirifex
littoreus and Pometia pinnata.
Land tenure: State owned (Local Government of Siberut).
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a Nature Reserve (Cagar
Alam). Specific sites within the Sarabua estuary (Teluk Sarabua) have been proposed as Marine
Conservation Areas.
Land use: Fisheries, especially traditional fisheries; agriculture and forestry in surrounding areas.
Disturbances and threats: Cutting of mangroves, destruction of coral reefs, logging operations
and hunting.
Economic and social values: An important area for its fisheries and for tourism and other outdoor
recreation. The site has considerable potential for conservation education and scientific research.
Fauna: The inshore waters and coral reefs support a very rich fish fauna including parrot fish
(Scaridae), wrass (Labridae), damsel fish (Paracentridae), butterfly angel fish (Chaetodontidae),
snake eel (Ophichthyidae), shark (Carcharihinidae), Platax sp (Ephipidae), Acanthurus sp
(Acanthuridae), Lutjanus spilurus (Lutjanidae), Dasyatis sp (Dasyatidae), and Caranx sp
(Carangidae).
Sea-birds and waterfowl include Phalacrororax sp, Sula sula, Fregata arid, Egretta sacra, Ardea
sumatrana, Ciconia episcopus, Plegadis falcinellus, Actitis hypoleucos and Sterna spp. The coastal
waters are very heavily utlized by cetaceans. Other mammals include the Dugong Dugong dugon,
Presbytis potenzianni, Macaca pagensis, Sus sp, Cervus sp and Muntiacus muntjak. Reptiles
include the Estuarine Crocodile Crocodylus porosus, the sea-turtles Chelonia mydas, Dermochelys
coriaceae, Maticora sp and Cerberus rhynchops. Invertebrates include Tridacna sp, Holothuria sp,
Rynchia laevigata, Anthipates sp, Hipocampus sp and Nautilus sp.
Special floral values: No information.
Research and facilities: Some faunal and floral surveys have been carried out.
References: Direktorat P.P.A. (undated); MacKinnon & Artha (l982a).
Criteria for inclusion: 1b, 2a, 2b, 3b.
Source: Marcel J. Silvius and Agustinus W. Taufik.
Wetland name: Lunang
Country: Indonesia
Coordinates: 2°l5'S, l0l°00'E;
Location: Kabupaten Pesisir Selatan, Sumatra Barat Province, approximately 7 km from the
border with the Jambi Province, Sumatra.
Area: 17,700 ha.
Altitude: Near sea level.
Biogeographical province: 4.2 1.12.

Wetland type: 21.
Description of site: A flat, swampy area with extensive peat swamp forests, near the coast of
Tanjung Batu. The evergreen vegetation grows to a height of about 30m. The soils consist of
organosolen and glei-humus.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,000 mm.
Principal vegetation: Peat swamp forests dominated by Litsea sp, Shorea javanica, Santeria
oblongifolia and Gluta renghas.
Land tenure: State owned (PHPA).
Conservation measures taken: The area was established as protection forest by Government
Besluit in April 1921.
Conservation measures proposed: The area has been proposed as a Nature Reserve (Cagar
Alam).
Land use: Preservation of threatened habitats and their associated fauna and flora.
Disturbances and threats: Drainage of swamps for agriculture, logging and illegal cutting,
cultivation and ladang encroachment, and poaching.
Economic and social values: A valuable genetic resource, important for scientific research.
Fauna: The area supports a rich fauna with many protected species. Mammals include Macaca sp,
Hylobates sp, Sus sp, Panthera tigris, Aonyx sp, Manis javanica and Cuon javanicus. Little
information is available on the waterfowl, but Egretta garzetta, Ciconia episcopus and
Dendrocygna sp are known to occur.
Special floral values: No information.
Research and facilities: None
References: Direktorat P.P.A. (1979d).
Criteria for inclusion: 1b, 2a, 2b.
Source: Marcel J. Silvius and Agustinus W. Taufik.
Wetland name: Wetlands in Kerinci-Sablat Nature Reserve
Country: Indonesia
Coordinates: 1°3O'-2°4O'S, 101°00'-lO1°5O'E;
Location: part of the Bukit Barisan mountain chain, Sumatra Barat, Jambi, Bengkulu and Sumatra
Selatan Provinces, Sumatra.
Area: Area of wetlands unknown; Nature Reserve 1,484,600 ha.
Altitude: 50-3,000m (including the highest peak in Sumatra).
Biogeographical province: 4.2 1.12.
Wetland type: 11, 12, 14 & 22.
Description of site: The Kerinci-Sablat Nature Reserve is situated in the Bukit Barisan mountain
range between Bengkulu and Padang. It incorporates the undisturbed forests in the main water
catchment areas for the extensive settled region of southern Sumatra. The reserve includes some of
the most outstanding scenery in Sumatra, including a 3,000m high volcano (Indrapura), numerous
rivers, many lakes and extensive montane and lowland forests. It is characterized by alternating
high massifs and alluvial plains, producing steep slopes with broad alluvial fans at their base.
Many large rivers, including the Batang, Musi and Teba, have their headwaters in this region. The
largest lake in the reserve is Kerinci Lake. This lies in a flat-bottomed valley at an elevation of
783m; it is about 9.5 km long by 6 km wide, and 110m deep. The lake lies within the Kerinci
Enclave, a cultivated area of 140,000 ha inside the reserve. Gunung Tujuh Lake, a crater lake at
1,996m elevation, is one of the last undisturbed mountain lakes in Sumatra. It is approximately
1,000 ha in area, and 8-40m deep. Other lakes include Danau Lamkat, Danau Sati, Danau Ladeh
Panjang, Danau Dua, Danau Kecil, Danau Pauh and Danau Dipatjampat. Danau Bentu (Sangir
Hulu), a high altitude forested bog, is of considerable botanical interest.

Climatic conditions: Humid tropical to temperate climate, depending on altitude. In the western
part of the reserve, the rainfall reaches a peak in April and again in November. The average
temperature in the lowlands is 28°C.
Principal vegetation: The main vegetation types within the reserve are lowland rain forest,
sub-montane rain forest, montane rain forest, cloud forest, riverine forest, swamp forest and
highland bog forest.
Land tenure: The site is state owned (PHPA); surrounding areas are owned by the local people
and the Indonesian Government.
Conservation measures taken: The site has been afforded some protection since 1929, and was
designated as a Nature Reserve (Cagar Alam) in 1980.
Conservation measures proposed: A proposal has been made to upgrade the reserve to the status
of National Park (Taman Nasional). A buffer zone management plan will be developed for the
Kerinci Enclave.
Land use: Nature reserve; rice is cultivated in the Kerinci Enclave. There are numerous small
settlements around the perimeter of the reserve.
Disturbances and threats: The most serious threat is continuing expansion of the Kerinci
Enclave, as agricultural land encroaches further and further into the forest. There are seven other
settlements with a total population of over 1,100 people within the area of the proposed National
Park. Logging is a problem in the west coast lowlands, and the present levels of wardening and law
enforcement are inadequate. The introduced aquatic weed Eichhornia crassipes has become a pest
in Kerinci Lake.
Economic and social values: The reserve is of considerable geological, botanical and zoological
interest, and has considerable potential for outdoor recreation and tourism. It is extremely
important for watershed protection, and constitutes an important gene pool, particularly for
commercial timber species and rattans.
Fauna: No information is available on the fishes. The reserve supports an extremely rich avifauna,
including six species of kingfishers (Alcedinidae), five species of hornbills (Bucerotidae), and
several very rare species such as Salvadori's Pheasant Lophura inornata and the scops owl Otus
stresemanni (known from only one specimen collected in this area). The reserve is, however, of
only limited importance for waterfowl; species known to occur include Egretta intermedia,
Gallinula chloropus and Gallinago gallinago.
The mammalian fauna is also very rich. The reserve contains probably the world's largest
contiguous population of the Asian Two-horned Rhinoceros Dicerorhinus sumatrensis, estimated
at between 250 and 500 individuals. Other vulnerable or rare mammals include Tiger,
Asian Elephant, Tapir, Clouded Leopard, Siamang, Dark-handed Gibbon and Serow (Panthera
tigris, Elephas maximus, Tapirus indicus, Neofelis nebulosa, Symphalangus syndactylus,
Hylobates agilis and Capricornis sumatrensis). The Sumatran Hare Nesolagus netscheri (endemic
to Sumatra) may have its last refuge in the reserve.
Reptiles include Varanus salvator, Python reticulatus and Dryophis prasinnus. Frogs are common
everywhere in the reserve.
Special floral values: The forested bog at Danau Bentu (Sangir Hulu) is claimed to be the highest
forested marsh in western Indonesia. Unfortunately, much of the bog has been destroyed for rice
cultivation during the last decade. The exceptionally rich flora of the Nature Reserve includes the
world's largest flower, Rafflesia arnoldi, and the world's tallest flower, Amorphophallus titanum.
Research and facilities: Various brief faunal and floral surveys have been carried out in the
Nature Reserve, e.g. by Frey-Wyssling in 1933, Jacobs in 1958, Borner in 1973, Meyer in 1977,
and Ohsawa and Suharto in 1979. The reserve has been selected as a study area for a long term
research programme under the "Tropenbos-programme", a joint effort between several Dutch
research institutes and universities. The programme was scheduled to begin in 1987.
References: Blouch (1985); IUCN (in prep); MacKinnon & Artha (1982a).

Criteria for inclusion: la, 1b, le, 2a, 2b.
Source: Marcel J. Silvius.
Wetland name: Dusun Besar
Country: Indonesia
Coordinates: c.3°55'S, 102°20'E;
Location: near Bengkulu, Kabupaten Bengkulu Utara, Bengkulu Province, Sumatra.
Area: 441.5 ha.
Altitude: 1.5m.
Biogeographical province: 4.2 1.12.
Wetland type: 14.
Description of site: A small freshwater lake surrounded by Vanda hookeriana and Rafflesia
flowers.
Climatic conditions: Humid tropical climate.
Principal vegetation: Vanda hookeriana and Rafflesia spp.
Land tenure: State owned (PHPA).
Conservation measures taken: The lake was designated as a Nature Reserve (Cagar Alam) in
June 1936 and renotified in 1981.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: Encroachment of ladangs and the stealing of timber.
Economic and social values: No information.
Fauna: No information.
Special floral values: The wetland supports a variety of rare flowering plants such as Vanda
hookeriana and Rafflesia spp.
Research and facilities: None
References: MacKinnon & Artha (l982a).
Criteria for inclusion: lb, 2a, 2b.
Source: Marcel J. Silvius.
Wetland name: Krakatau
Country: Indonesia
Coordinates: 6°09'S, 100°27'E;
Location: in the Sunda Strait, 40 km off the southern tip of mainland Sumatra, South Lampung
District, Lampung Province, Sumatra.
Area: 13,735 ha.
Altitude: Sea level to 813m.
Biogeographical province: 4.2 1.12.
Wetland type: 03, 05 & 07.
Description of site: The Krakatau Islands are situated in the Sunda Strait. The islands (three in
total) are geologically unique, and offer a unique possibility for ecological research on
colonization by animal and plant species. The vegetation consists of grasslands, beach
communities and lowland rain forest with some small patches of mangrove swamp.
Climatic conditions: Humid tropical climate with an annual rainfall of 1,000-2,000 mm. Average
temperatures range from 29.9°C to 34.1°C; the relative humidity varies from 70-81%.
Principal vegetation: Mangrove vegetation consisting of species of Rhizophora, Bruguiera and
Avicennia. Other plant communities include grasslands dominated by Imperata cylindrica and

Ischaemum sp, dry beach vegetation dominated by Casuarina equisetifolia with Spirifex littoreus,
Ipomoea pescaprae, Pandanus tectorius and Hibiscus tiliaceus, and lowland rain forest.
Land tenure: State owned (PHPA).
Conservation measures taken: A Nature Reserve of 2,500 ha was established in 1919. The
islands are managed as part of Ujung Kulon National Park. Conservation measure proposed: It has
been proposed to extend the protected area seaward.
Conservation measures proposed: None
Land use: Protected area; fishing in the surrounding seas.
Disturbances and threats: Harvesting of turtle eggs, use of explosives for fishing, pollution and
illegal visitors.
Economic and social values: The islands have high aesthetic, geological and historial values, and
are of outstanding importance for scientific research.
Fauna: Many species of reef fish occur in the waters around the islands. The avifauna includes a
variety of sea-birds and waterfowl such as Fregata ariel, Egretta sacra, Amaurornis phoenicurus,
Esacus magnirostris and Actitis hypoleucos. Birds of prey include Haliastur indus and Jctinaetus
malayanus. Dolphins are common in the surrounding seas and a species of rat Rattus is present on
the islands. Reptiles include the monitor lizard Varanus salvator and the sea-turtles Chelonia
mydas and Eretmochelys imbricata. Invertebrates include Panulirus spp and Lambis lambis.
Special floral values: No information.
Research and facilities: None
References: BKSDA 11(1983); Direktorat P.P.A. (l983a); Thorton (1986).
Criteria for inclusion: 1b, 2a, 2c.
Source: Marcel J. Silvius and Agustinus W. Taufik.
Wetland name: Pulau Panaitan
Country: Indonesia
Coordinates: 6°32'-6°40'S, 10504'-105°14'E;
Location: off the extreme western tip of Java, north of Ujung Kulon National Park, West Java.
Area: 17,500 ha, including 1,700 ha of mangrove swamp.
Altitude: Sea level to 320m.
Biogeographical province: 4.22.12.
Wetland type: 01, 05, 07 & 21.
Description of site: Panaitan is a relatively large offshore island, some 10 km northwest of Ujung
Kulon. It has sandy beaches, a large shallow bay with mangrove swamps, and hills rising to 320m.
The terrestrial vegetation consists of dry beach forest and lowland rain forest.
Climatic conditions: Humid tropical maritime climate with an average annual rainfall of 3,140
mm.
Principal vegetation: Mangrove forest with Sonneratia spp, Avicennia sp and Nypa fruticans. Dry
beach forest on the coastal sand dunes is dominated by Pandanus tectorius, Barringlonia asiatica,
Hibiscus tiliaceus and Terminalia catappa. The shoreline is often fringed with Calophyllum
inophyllum. The rain forest is characterized by an abundance of palms, notably species of Arenga
and Oncosperma.
Land tenure: State owned; managed by PHPA.
Conservation measures taken: The island has been protected as a Nature Reserve since 1921,
and was declared a National Park in March 1980.
Conservation measures proposed: It has been proposed that the inshore waters surrounding the
National Park be designated as a Marine Park.
Land use: Nature conservation and wilderness zone; fishing in the adjacent seas.

Disturbances and threats: Fishing within the park boundaries, oil pollution from passing tankers,
the collection of seaweed, and the illegal collection of firewood.
Economic and social values: The island has high scenic values and has considerable potential for
outdoor recreation, conservation education and scientific research.
Fauna: Fishes include Chaetodon spp, Balistoides niger, Pomaeanthus spp, Platax firmaetus,
Asiochus sp, Acanthurus spp, Seorus spp and Ctenochaitus strigonis.
The island is important for a variety of waterfowl and sea-birds including Phalacrocorax
sulcirostris, Anhinga melanogaster, Fregata ariel, Nycticorax nycticorax, Ardeola speciosa,
Egretta sacra, Ardea cinerea, A. sumatrana, Mycteria cinerea, Charadrius mongolus, Numenius
phaeopus, Actitis hypoleucos and Sterna spp. Other birds include birds of prey such as Pandion
haliaetus, Haliastur indus, Haliaeetus leucogaster, Jchthyophaga ichthyaetus and Falco
peregrinus, and the kingfisher Halcyon coromanda.
Mammals known to occur on the island include Sus scrofa, Tragulus javanicus, Muntiacus
munijak, Callosciurus notatis, Paradoxurus herrnaphroditus, Macaca fascicularis, Ratula bicolor,
Cuon alpinus and Panthera pardus. Reptiles and amphibians include Varanus salvator and species
of Mabouya, Python, Rana.
Special floral values: No information.
Research and facilities: None
References: Blower & van der Zon (1978); Hoogerwerf (1953).
Criteria for inclusion: lb. 2a, 3b.
Source: Marcel J. Silvius, Edi Djuharsa and Agustinus W. Taufik.
Wetland name: Rawa Danau
Country: Indonesia
Coordinates: 6°11'S, 105°59'E;
Location: 20 km WSW of Serang, West Java.
Area: 2,500 ha.
Altitude: c.90m.
Biogeographical province: 4.22.12.
Wetland type: 12, 14 & 21.
Description of site: A freshwater lake, about 10 km long, and surrounding freshwater swamp
forests; one of the few such areas in Java which has not been converted into wet rice cultivation.
Fifteen small rivers drain into the lake from the surrounding hills (up to 200m in altitude). There is
only one outlet, the Cidana River, which leaves the lake via a 12m waterfall at Curuk Betung, and
flows into the Cimanuk. The lake has a maximum depth of about 5m.
Climatic conditions: Humid tropical climate with a dry season between April and October.
Temperatures range from 26-33°C.
Principal vegetation: Freshwater swamp forests with a variety of unusual species such as Alstonia
spatulata and Ficus retusa. Eichhornia crassipes is common in the lake.
Land tenure: State owned (PHPA).
Conservation measures taken: The wetland has been protected as a Nature Reserve (Cagar
Alarn) since 1921.
Conservation measures proposed: None
Land use: Agriculture and housing in surrounding areas.
Disturbances and threats: Agricultural encroachment. Various development projects, such as the
construction of hydro-electric dams, the enlarging of the lake's outlet for rice irrigation, and the
piping of water to the steel mills at Cilegon, are likely to have an impact on the wetland in the
future.

Economic and social values: The lake constitutes an important water supply for the local steel
industry.
Fauna: An important area for a variety of waterfowl including Phalacrocorax spp, Anhinga
melanogaster, Ixobrychus sinensis, I. cinnamomeus, Nycticorax nycticorax, Bubulcus ibis, Egretta
spp, Ardea purpurea, A. cinerea, Gallinula chloropus and Porphyrio porphyrio. Mammals include
the leaf monkeys Presbytis aygula and P. cristatus, and reptiles, the monitor lizard Varanus
salvator.
Special floral values: The freshwater swamp forest, particularly that found in the southeastern
portion of the Nature Reserve, is of great botanical interest in that it includes several tree species,
such as Aistonia spatulata and Ficus retusa, which are rare elsewhere in Java. Other notable
species include Alocasia bantamnensis and a subspecies of Coix lachryma-jobi.
Research and facilities: None
References: Endert (1932); Hoogerwerf (1935); IUCN (in prep); Milton (1984).
Criteria for inclusion: lb. 2b, 3b.
Source: Marcel J. Silvius.
Wetland name: Pulau Dua
Country: Indonesia
Coordinates: 6°01'S, l06°12'E;
Location: in Banten Bay on the north coast of Java, 70 km west of Jakarta, West Java.
Area: 30 ha.
Altitude: O-4m.
Biogeographical province: 4.22.12.
Wetland type: 03, 04, 05, 06 & 07.
Description of site: Pulau Dua is a low-lying island of about eight ha, the northern part of which
consists mainly of mangrove forest. Parts of the island which were once cultivated are now
covered in secondary scrub. Pulau Dua and a small coral island (Pulau Satu) lying approximately
600m to the east are included in a Nature Reserve which also includes a 200m wide buffer zone
extending southward into the area of fishponds on the adjacent coast.
Climatic conditions: Humid tropical maritime climate with an annual rainfall of 1,000-2,500 mm,
the rain falling throughout the year. Average temperatures range from 18-22°C.
Principal vegetation: Mangrove communities: Avicennia marina is dominant in the younger
stands of forest; older stands include Rhizophora spp, Lumnitzera racemosa, Aegiceras
corniculatum, Sonneratia alba, Bruguiera cylindrica and Avicennia marina. Secondary growth in
areas of abandoned cultivation is dominated by Hibiscus tiliaceus, with Sterculia foetida,
Allophylus cobbe, Ixora timorensis, Tamarindus indicus and Erythrina sp.
Land tenure: State owned (PHPA).
Conservation measures taken: Pulau Dua (8 ha) has been protected as a Nature Reserve since
1937. In December 1984, the protected area was extended to 30 ha by including the Avicennia
marina forest.
Conservation measures proposed: None
Land use: Nature conservation; aquaculture, fisheries and recreation in surrounding areas.
Disturbances and threats: Disturbance from fishing activities close to the island, collection of
birds' eggs for human consumption, the cutting of firewood, and the conversion of mangrove areas
to fishponds. Visiting tourists, scientists and students cause a considerable amount of disturbance
to the breeding birds.
Economic and social values: The island has great potential for tourism because of its large
waterfowl populations. The area has high scientific value as one of the major waterbird colonies in
Java, and has a long history of scientific research.

Fauna: Pulau Dua is one of the two most important breeding sites for colonially nesting
cormorants, herons, egrets, storks and ibises in Java. In 1985, there were at least 7,500 nests of 11
species: Phalacrocorax niger, Ixobrychus cinnamomeus, Nycticorax nycticorax, Butorides striatus,
Ardeola speciosa, Bubulcus ibis, Egretta sacra, E. garzetta, E. alba, Ardea sumatrana and
Plegadis falcinellus. Five species which formerly bred on the island, Anhinga melanogaster, Ardea
purpurea, Mycteria cinerea, Threskiornis melanocephalus and Platalea leucorodia, have ceased to
do so, probably because of excessive disturbance. A sixth species, E. garzetta has also ceased to
breed in recent years. Other water birds which have been recorded in the reserve include Fregata
andrewsi, Anas gibberifrons, Pandion haliaetus, Haliastur indus, Redlus striatus, Pluvialis
dominica, Charadrius mongolus, Numenius phaeopus, Tringa nebularia, T. glareola, Actitis
hypoleucos and Calidris ruficollis.
Reptiles include Varanus salvator and Mabouya multifasciata.
Special floral values: No information.
Research and facilities: Ailport and Wilson (1986) carried out a waterfowl survey in 1985.
References: Allport & Wilson (1986); Direktorat P.P.A. (1978a & 1980f); Milton & Marhardi
(1985 & 1986).
Criteria for inclusion: lb. 2b, 2c, 3a.
Source: Marcel J. Silvius.
Wetland name: Pulau Rambut
Country: Indonesia
Coordinates: 5°58'S, 106°42'E;
Location: in the Seribu Islands (Kepulauan Seribu) in Jakarta Bay, 25 km northwest of Jakarta,
West Java.
Area: 56 ha island with 18 ha of mangroves.
Altitude: 0-3m.
Biogeographical province: 4.22.12.
Wetland type: 03, 06 & 07.
Description of site: A small low-lying coral atoll with mangrove forests, dense primary forest and
large areas of secondary shrub produced by old shifting cultivation in the centre of the island. Most
of the island is subject to tidal inundation.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: Mangrove forest.
Land tenure: State owned.
Conservation measures taken: The island is protected as a Nature Reserve (Cagar Alam), and
wardened by a PHPA guard.
Conservation measures proposed: It is recommended that the presence of the PHPA guard on
the island be increased, and that all fish wires be removed from within the boundaries of the
Nature Reserve. A research programme should be initiated to monitor the levels of heavy metals
and organo-chlorines in the eggs of nesting water birds.
Land use: Nature reserve.
Disturbances and threats: Visitors to the island, including fishermen, cause disturbance to the
nesting birds. There are still some ten feral house cats of both sexes present on the island. There
are high levels of heavy metal and organic pollution in Jakarta Bay.
Economic and social values: No information.
Fauna: The island supports one of the two largest breeding colonies of large water birds in Java.
Breeding species include Phalacrocorax niger, Anhinga melanogaster, Nycticorax nycticorax,
Bubulcus ibis, Egretta sacra, E. garzetta, E. intermedia, E. alba, Ardea purpurea, A. cinerea and
Mycteria cinerea. Other species which have been recorded on the island include Fregata andrewsi,

F. ariel, Butorides striatus, Ardeola speciosa, Ardea sumatrana, Leptoptilos javanicus,
Threskiornis melanocephalus, Plegadis falcinellus, Haliastur indus, Haliaeetus leucogaster,
Heliopais personata, Pluvialis dominica, Numenius phaeopus, N. arquata and Actitis hypoleucos.
There is a roost of about 20,000 flying foxes Pteropus vampyrus in Sterculia trees, and the monitor
lizard Varanus salvator is very common throughout the island.
Special floral values: No information.
Research and facilities: Several waterfowl surveys have been carried out.
References: Allport & Wilson (1986); Karpowicz (1985); Milton & Marhardi (1984).
Criteria for inclusion: 1b, 2a, 2b, 2c, 3b.
Source: Marcel J. Silvius and Eva T. Berczy.
Wetland name: Muara Gembong
Country: Indonesia
Coordinates: 6°00'-6°05'S, l06°57'-107°02'E;
Location: 25 km northeast of Jakarta, Kabupaten Bekasi, West Java.
Area: 10,481 ha (undisturbed area c.l,000 ha).
Altitude: 0-15m.
Biogeographical province: 4.22.12.
Wetland type: 02, 07, 10, 11 & 21.
Description of site: A large estuarine zone of tidal mudflats, fishponds and degraded mangrove
scrub, with a patch of relatively undisturbed mangrove forest and freshwater swamp on the
northern shore.
Climatic conditions: Tropical monsoonal climate with the annual rainfall varying from 1,500 to
6,000 mm. The winds are westerly from December to February, and easterly in June and July. The
temperature ranges from 23-32°C, the relative humidity from 77-99%.
Principal vegetation: Mangrove communities with species of Rhizophora, Avicennia, Sonneratia,
Bruguiera, and Nypa fruticans; freshwater swamp with Acanthus sp, Fimbristylis dichotoma and
Phragmites karka.
Land tenure: State owned (Forest Management Unit III, West Java).
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a Nature Reserve.
Land use: Aquaculture (fishponds) in adjacent areas.
Disturbances and threats: Coastal erosion and pollution by waste from nearby settlements.
Economic and social values: The mangrove forest plays a valuable role in protecting the coastline
against erosion.
Fauna: Waterfowl include Phalocrocorax sp, Nycticorax nycticorax, Bubulcus ibis, Egretta spp,
Ardea sp, Mycteria cinerea, Leptoptilos javanicus, Plegadis falcinellus and many migratory
shorebirds. Mammals include Macaca fascicularis, Presbytis cristata, Panthera pardus and Sus sp.
Reptiles include Varanus salvator and Mabouya multifasciata. Invertebrates include Terebralia sp,
Telescopium telescopium, Coluta sp, Cerithium sp, Neritunis violacea and Castidule sp.
Special floral values: No information.
Research and facilities: None
References: Allport & Wilson (1986).
Criteria for inclusion: 1b, 2a, 3b.
Source: Marcel J. Silvius and Edi Djuharsa.
Wetland name: Tanjung Sedan
Country: Indonesia

Coordinates: 5°55'-6°00'S, 107°00'-107°05'E;
Location: 30 km northeast of Jakarta, Kabupaten Bakasi, West Java.
Area: 8,200 ha.
Altitude: 0-lOm.
Biogeographical province: 4.22.12.
Wetland type: 02, 05, 06 & 07.
Description of site: A mangrove area in the northern part of West Java, influenced by the Citarum
River. In recent years, most of the mangrove swamp has been converted to aquaculture ponds.
Only one small area (1,000 ha) of healthy mangrove forest remains, near Ujung Karawang in the
Litarum Delta.
Climatic conditions: Humid tropical climate with an annual rainfall varying from 1,500 mm to as
much as 6,000 mm. The temperature ranges from 23-32°C, the relative humidity from 77-99%.
Principal vegetation: Mangrove communities with species of Rhizophora, Avicennia, Sonneratia,
Excoecaria, Aegiceras, Bruguiera, Acanthus and Cerops, Nypa fruticans, Derris trifoliata, Carex
sp and Hibiscus tiliaceus.
Land tenure: State owned (Bekasi Government).
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a Nature Reserve (Cagar
Alam).
Land use: Fishing and aquaculture; agriculture in adjacent areas.
Disturbances and threats: Felling of mangroves, encroachment by aquaculture ponds, and
disposal of waste.
Economic and social values: The mangrove swamp is an important breeding and nursery area for
marine fishes and shrimps, including the fry used in the aquaculture schemes. The mangrove forest
also serves a valuable function in controlling coastal erosion.
Fauna: Economically important fishes include Panchax panchax, Dermagenys sp, Anabas sp,
Trichogaster sp, Prisopthalmus sp, Chanos channos and Tilapia mossambica.
The area is rich in water birds, particularly cormorants, herons, egrets and storks. Species known to
occur include Phalacrocorax niger, P. sulcirostris, Anhinga melanogaster, Ixobrychus sinensis,
Nycticorax nycticorax, Bubulcus ibis, Butorides striatus, Egretta sacra, E. garzetta, E. alba, Ardea
purpurea, A. cinerea, A. sumatrana, Mycteria cinerea (20-25 individuals), Leptoptilos javanicus,
Plegadis falcinellus, Dendrocygna javanica, Anas gibberifrons, Amaurornis phoenicurus and
Himantopus himantopus.
Mammals include Macaca fascicularis, Presbytis cristata, Fe/is marmorata and Sus sp. Reptile
include Varanus salvator, Boiga dendrophila and Mabouya multifasciata.
Special floral values: No information.
Research and facilities: None
References: BKSDA III (1983).
Criteria for inclusion: 1b, 2a, 2b, 3b.
Source: Marcel J. Silvius, Agus Marhardi and Edi Djuharsa.
Wetland name: Muara Bobos
Country: Indonesia
Coordinates: 6°15'S, 107°45'E;
Location: 100 km east of Jakarta, Kabupaten Subang and Karawang, West Java.
Area: 1,000 ha.
Altitude: O-5m.
Biogeographical province: 4.22.12.
Wetland type: 02, 05, 07, 10 & 11.

Description of site: A coastal area of swamps, fishponds, canals and rivers, with some good
patches of mangrove forest. Part of the coastline is eroding, in particular near the mouths of the
Cilamayu, Poponcol and Bobos Rivers.
Climatic conditions: Humid tropical climate with an annual rainfall of 2,000-3,000 mm. Average
temperatures range from 26°C to 32°C; the average relative humidity is 80%.
Principal vegetation: Mangrove swamps with Avicennia alba, A. officinalis, Bruguiera
gymnorhiza, B. sexangula, B. parviflora, Rhizophora apiculata, R. mucronata, Excoecaria
agallocha, Sonneratia acida, Lumnitzera littorea, Ceriops tagal and Acanthus illicifolius; fresh to
brackish swamps and marshes with Pluchea indica, Derris heterophylla, Portulaca aleracea,
Scirpus littoralis, S. grossus, Paspalum vaginatum, Fibristylis spathacea, F. polyfrichoides,
Dolichandrone spathacea, Acrostichum aureum, Sesuvium portulacastrum and Suaeda maritina.
Hibiscus tiliacea, Melaleuca sp and Pluchea indica in adjacent areas.
Land tenure: State owned (Indonesian Government); managed by BKPH-Pamanukan, Forest
Department Unit II, West Java.
Conservation measures taken: The area was established as protection forest by the former
Government of the Netherlands in 1915.
Conservation measures proposed: The wetland has been proposed as a Nature Reserve (Cagar
Alain).
Land use: Aquaculture and fisheries; aquaculture, agriculture and fisheries in adjacent areas.
Disturbances and threats: Cutting of trees for firewood.
Economic and social values: The estuarine ecosystem is important as a breeding and nursery area
for many marine fishes and crustaceans.
Fauna: The wetland supports a wide variety of fishes and crustaceans of economic importance
including Mugil cephalus, Anabas sp, Amblyrochotus sp, Periopthalmus sp, Ophiocephalus
melanopterus, Therapen jarbus, Stolephorus sp, Mermogenys sp, Ostracion tuberculatus,
Epinephalus sp, Panchax panchax, Lactoria cornuta, Siganus verniculator, Chanos chanos,
Tilapia mossambica, Macrobrachium sp, Penaeus brevicornis, P. orientalis, Scylla serrata, Lates
calcariforus and Neptunus pelagicus.
The site is important for a wide variety of water birds including Phalacrocorax sp, Nycticorax
nyclicorax, Ardeola speciosa, Butorides striatus, Egretta spp, Ardea purpurea, A. cinerea,
Mycteria cinerea, Leptoptilos javanicus, Plegadis falcinellus, Threskiornis melanocephalus,
Dendrocygna arcuata, D. javanica, Numenius phaeopus, Actitis hypoleucos and Sterna spp. The
sea-eagle Haliaeetus leucogaster and the kingfishers Alcedo caerulescens and Halcyon chloris also
occur in the area.
Mammals include Felis sp, Sus sp, Macaca fascicularis and Ambyonix cinerea. Reptiles and
amphibians include Testudo sp, Varanus sp, Boiga dendrophila, Mabouya multifasciata, Bufo
melanostrictus and Rana limnocharis.
Special floral values: None known.
Research and facilities: Several faunal and floral surveys have been carried out. Naamin (1987)
has studied the impact of shrimp aquaculture on the mangrove ecosystem in Ciasem Bay.
References: BKSDA III (1982a & l982b); Naamin (1987).
Criteria for inclusion: 1b, 2a, 2b, 2c, 3b.
Source: Marcel J. Silvius, Agus Marhardi and Edi Djuharsa.
Wetland name: Muara Cimanuk
Country: Indonesia
Coordinates: 6°13'-6°20'S, lO8°O9'-lO8°l9'E;
Location: 60 km NNW of Cirebon, Kabupaten Indramayu, West Java.
Area: 7,127 ha.

Altitude: O-8m.
Biogeographical province: 4.22.12.
Wetland type: 02, 05, 07, 10, 1 1 & 21.
Description of site: An estuarine system with extensive mangrove forests, sandy beaches and
some adjacent swamp forest. The area represents one of the largest remaining examples of
mangrove swamp habitat on the north coast of Java. Large areas have, however, been reclaimed
for fishponds and agricultural land, and only 1,000 ha of mangrove forest near the Cimanuk River
remain in a healthy condition. The tidal range is O.5-lm.
Climatic conditions: Humid tropical climate with an annual rainfall of 1,000-1,500 mm. The
mean temperature is 27°C; the relative humidity varies from 65-78%.
Principal vegetation: Mangrove forest with Rhizophora mucronata, R. conjugata, Avicennia sp,
Bruguiera parviflora, B. gymnorhiza, Sonneratia alba, S. acida, Aegiceras corniculatum, Ceriops
candoleana, Oncosperma filamentosa and Excoecaria agallocha. Plant communities in adjacent
areas include Hibiscus tiliaceus, Xylocarpus granatum, Acrostichum aureum, Pandanus sp, Ficus
retusa, Heritiera littoralis, Pluchea indica, Sesuvium portulacastrum, Pararnignya littoralis and
Acanthus ilicifolius.
Land tenure: State owned (Forestry Department).
Conservation measures taken: None.
Conservation measures proposed: The site has been proposed as a mangrove conservation area.
Land use: Some illegal exploitation of forest products; wet rice cultivation, fisheries, livestock
grazing and forestry in surrounding areas. The hunting of waterfowl for human consumption is
widespread in the area.
Disturbances and threats: Illegal felling of mangrove for timber and firewood, high rates of
siltation, enhanced natural flooding, expansion of fishponds, and pollution from waste disposal,
rubbish tips and sewage. The hunting pressure on water birds is extremely heavy. In a recent study
of waterbird hunting in northern Java, it was estimated that about 300,000 birds are trapped for
food each year in the Cirebon-Indramayo region alone. Mobile teams of trappers use whistles and
horns to attract the birds, which are then trapped in mist-nets. About 100,000 of these are
shorebirds, particularly Oriental Pratincoles Glareola maldivarum.
Economic and social values: The mangrove forest supports an important fishery resource.
Fauna: The rich fish fauna includes Mugil cephalus, Ostracion tuberculatus, Chanos chanos,
Ephinephalus sp, Tilapia mossambica, Lactoria cernuta, Siganus verniculator, Pletasus anguilaris
and Periophthalamus sp.
Water birds include Phalacrocorax sulcirostris, P. niger, Nycticorax nycticorax, N. caledonicus,
Ardeola bacchus, A. speciosa, Egretta sacra, E. garzetta, Ardea purpurea, A. cinerea, Mycteria
cinerea, Leptoptilos javanicus, Plegadis falcinellus, Threskiornis melanocephalus, Dendrocygna
sp, Rostratula benghalensis, Numenius phaeopus, Tringa stagnatilis, Actitis hypoleucos and the
kingfishers Alcedo caerulescens and Halcyon chioris.
Mammals include Sus sp, Felis sp, Panthera pardus and Macaca fascicularis. Reptiles include
Mabouya multifasciata, Varanus salvator, Python sp, Vipera russeli, Boiga dendrophylla and
Trimeresurus albolabris.
Special floral values: No information.
Research and facilities: Basic faunal and floral surveys have been carried out, and WWF, PHPA
and the Asian Wetland Bureau have conducted a joint study of waterfowl hunting in the area.
References: BKSDA III (l982c); Direktorat P.P.A. (1982/83); MacKinnon & Artha (l982b).
Criteria for inclusion: lb. 2a, 3b.
Source: Agustinus W. Taufik, Edi Djuharsa and Agus Marhardi.
Wetland name: Karimun Jawa Archipelago

Country: Indonesia
Coordinates: 5°43'-5°55'S, 110°10'-110°37'E;
Location: 70 km off the north coast of Central Java, Kabupaten Jepara, Central Java.
Area: 7,026 ha.
Altitude: Sea level to 512m.
Biogeographical province: 4.22.12.
Wetland type: 03, 04, 05, 06 & 07.
Description of site: The Karimun Jawa Islands comprise an archipelago of 27 small islets, of
which Karimun Jawa is the largest. Only seven of the islands are inhabited. The vegetation consists
mainly of mangrove and beach forest, although there is some lowland rain forest on Karimun
Jawa. Most of the islands are surrounded by sandy beaches and fringing coral reefs. Fresh water is
confined to a few small wells and forest streams on Karimun Jawa. The average tidal range is 92
cm.
Climatic conditions: Humid tropical maritime climate with an average annual rainfall of 2,632
mm. Average temperatures range from 20-30°C.
Principal vegetation: Mangrove forest with species of Rhizophora, Avicennia and Bruguiera; dry
beach forest with Casuarina fistula, Barringtonia asiatica and Hibiscus tiliaceus.
Land tenure: State owned; managed by PHPA.
Conservation measures taken: The islands have been designated as a Marine Nature Reserve
(Cagar Alam Laut).
Conservation measures proposed: None
Land use: Wildlife conservation; there is some agriculture on the inhabited islands and fishing in
the surrounding waters.
Possible changes in Land use: There is a project to develop rice cultivation and aquaculture
(fishponds) on the islands.
Disturbances and threats: Cutting of mangroves for firewood; the collection of shells,
particularly clams; the killing of sea-turtles and harvesting of their eggs; development of
fishponds; dynamite fishing on the coral reefs.
Economic and social values: The archipelago has considerable potential for scientific research.
Fauna: The rich fish fauna includes many edible species and a great variety of ornamental fishes.
Many water birds and sea-birds have been recorded including Phalacrocorax niger, Ixobrychus
sinensis, I. eurhythmus, Ardeola speciosa, Egretta sacra, Pandion haliaetus, Esacus magnirostris,
Glareola maldivarum, Numenius phaeopus, Gallinago stenura, Actitis hypoleucos, Sterna bergii,
Anous stolidus and the kingfishers Halcyon sancta and H. chloris.
Mammals include Felis bengalensis, Cervus timorensis, Muntiacus muntjak, Sus sp, Macaca sp
and small cetaceans.
The sandy beaches are important nesting sites for the sea-turtles Chelonia mydas and Eretmochelys
imbricata. Other reptiles include Varanus salvator and Python sp.
Invertebrates include Tridacna gigas.
Special floral values: No information.
Research and facilities: Basic faunal and floral surveys have been carried out.
References: Direktorat P.P.A. (1980g & 1986c).
Criteria for inclusion: lb. 2a, 2c, 3b.
Source: Marcel J. Silvius and Agustinus W. Taufik.
Wetland name: Pulau Bawean
Country: Indonesia
Coordinates: 5°43'-5°52'S, 112°34'-112°48'E;

Location: in the Java Sea, 110 km north of mainland Java (150 km north of Surabaya) and about
250 km south of Kalimantan, East Java.
Area: Island 20,000 ha; Wildlife Reserve 1,220 ha; Telaga Kastoba Lake c.24 ha.
Altitude: Sea level to 655m.
Biogeographical province: 4.22.12.
Wetland type: 05, 07, 14 & 19.
Description of site: The island of Bawean is the remains of an old volcano; it is roughly circular
in shape with an average diameter of about 15 km and an area of about 20,000 ha. The oldest,
outermost crater is no longer easily distinguishable, but a more recent crater containing the lake
Telaga Kastoba is readily identifiable. This lake is about 600m long and 400m wide, and has a
maximum depth of 140m. There are many streams and also hot springs in limestone areas at four
different elevations on the island. In coastal areas, the soils consist of alluvial river deposits of grey
clay; these are used for the cultivation of rice. There are many small patches of mangrove swamp
around the coast. Most of the human population is concentrated near the coast and on the south
side of the island.
Climatic conditions: A rather dry tropical monsoonal climate. The heaviest rains and strongest
winds occur during the northwest monsoon, from December to March (1,000 mm of precipitation).
The driest months are July (50 mm) and August (23 mm). The average daily maximum
temperature is about 30°C, the average daily minimum 24.5°C.
Principal vegetation: Mangrove forest characterized by species such as Sonneratia alba,
Rhizophora mucronata and Bruguiera cylindrica. Common plants elsewhere on the island include
Barringtonia asiatica, Calophyllum inophyllum, Hibiscus tiliaceus, Vitex sp, Canarium asperum
Pternandra coerulescens, Ixora sp, Ficus sp, Symplocos adenophylla and Eugenia lepidocarpa.
Land tenure: State owned (Government of Indonesia).
Conservation measures taken: None.
Conservation measures proposed: An area of 1,220 ha has been proposed as a Wildlife Reserve,
and a managment plan has been prepared (WWF, 1979).
Land use: Fishing, agriculture and teak plantations.
Disturbances and threats: Illegal wood-cutting, deliberate burning of vegetation, shifting
cultivation and hunting.
Economic and social values: No information.
Fauna: The island is especially important as the home of the threatened Bawean Deer. Other
mammals include Sus verrucusus, Viverricula malaccensis, Paradoxurus hermaphroditus, Hystrix
javanica, Macaca fascicularis, Pteropus sp, Cynopterus brachyotis and Megaderma spasma.
Waterfowl and sea-birds include Fregata minor, Nycticorax nycticorax, Ardea purpurea,
Gelochelidon nilotica, Sterna sumatrana and S. anaethetus. Reptiles and amphibians include the
Estuarine Crocodile Crocodylus porosus, Varanus sp, Python reticulatus, Bungarus candidus and
Bufo sp.
Special floral values: No information.
Research and facilities: Blouch and Sumaryoto (1978) carried out a preliminary survey of the
status of the Bawean Deer.
References: Blouch & Sumaryoto (1978); Blower (1975); WWF (1979).
Criteria for inclusion: lb. 2a.
Source: Agustinus W. Taufik.
Wetland name: Sedayu Mangroves
Country: Indonesia
Coordinates: 7°0O'S, 112°38'E;
Location: near Sedayu, about 30 km NNW of Surabaya, East Java.

Area: c. 10 ha.
Altitude: Sea level.
Biogeographical province: 4.22.12.
Wetland type: 07 & 10.
Description of site: A small patch of mangrove forest, once part of an extensive belt of coastal
mangroves. The mangrove forest is backed by a belt of Nypa palms about one km wide, but this is
now much degraded. There are extensive intertidal mudflats along the seaward edge of the
mangroves, and numerous brackish water and freshwater fishponds in adjacent areas.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest consisting of Avicennia sp and Rhizophora, and Nypa
fruticans.
Land tenure: No information.
Conservation measures taken: The mangrove forest is protected by the local people. There is one
guard to patrol the area.
Conservation measures proposed: None
Land use: Forest protection; aquaculture in adjacent areas.
Disturbances and threats: The mangrove forest at the site and in adjacent areas has been heavily
disturbed by logging, reclamation and pollution. This has led to a reduction in income from the
inshore fishery.
Economic and social values: No information.
Fauna: The mangrove forest supports a mixed breeding colony of large water birds containing
several hundred nests. Breeding species include Phalacrocorax spp, Anhinga melanogaster,
Bubulcus ibis, Egrelta spp, Ardea purpurea, A. cinerea and Threskiornis mekinocephalus. The
Milky Stork Mycteria cinerea is present throughout the year but does not breed at the site.
Porphyrio porphyrio is common. Flocks of up to 100 migratory shorebirds have been recorded in
the immediate vicinity of the site during the migration periods.
Special floral values: None known.
Research and facilities: A preliminary survey has been carried out by PHPA.
References: None
Criteria for inclusion: 1b, 2a, 2c, 3b.
Source: Marcel J. Silvius.
Wetland name: Sukolilo
Country: Indonesia
Coordinates: 7°16'S, 112°47'E;
Location: in the Brantas Delta, southeast of Surabaya near Kecamatan Sukolilo, East Java.
Area: c.1 ha.
Altitude: Sea level.
Biogeographical province: 4.22.12.
Wetland type: 07 & 10.
Description of site: A small patch of protected mangrove forest (one ha) situated in a large area of
aquaculture ponds. There are extensive intertidal mudflats along the adjacent coast, but other
mangrove forest in the area has been heavily disturbed.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest.
Land tenure: No information.
Conservation measures taken: The one hectare patch of forest is protected by the local people,
and there has been some replanting of mangroves.

Conservation measures proposed: The site has been proposed as a Strict Nature Reserve (Cagar
Alam).
Land use: Protected forest; aquaculture in surrounding areas.
Disturbances and threats: The site lies only three km from the town of Surabaya and is seriously
threatened by reclamation for real estate development. Intensive logging has greatly depleted the
mangrove zone in adjacent areas, and some of the surrounding mangrove areas have been filled in
with stones and boulders to provide a recreational site. Local youths often shoot at the breeding
birds when they fly away from the protected forest over the unprotected aquaculture ponds.
Economic and social values: The mangroves formerly supported a major fishery. However, the
inshore fishery has declined drastically with the depletion of the mangrove forests, and fishing
vessels now have to go much further out to sea.
Fauna: The protected mangrove forest supports a mixed breeding colony of large water birds
containing several hundred nests. The breeding species include Phalacrocorax sulcirostris, P.
niger, Anhinga melanogaster, Egretta sacra, E. garzetta, E. intermedia and E. alba. Other species
which occasionally visit the colony include Bubulcus ibis, Ardea purpurea, A. cinerea and
Threskiornis melanocephalus. Flocks of up to several hundred migratory shorebirds have been
recorded on the nearby mudflats.
Special floral values: None known.
Research and facilities: The area has never been adequately surveyed, and information is very
incomplete.
References: None
Criteria for inclusion: lb., 2c, 3b.
Source: Marcel J. Silvius.
Wetland name: Ijen Merapi Ungup (Ungup Crater)
Country: Indonesia
Coordinates: 8°04'S, 114°l5'E;
Location: on the west slope of Merapi Volcano, 50 km ESE of Bondowoso, Bondowoso and
Banyawangi Districts, East Java.
Area: Lake c.50 ha; Nature Reserve 2,560 ha.
Altitude: Lake 2,560m; Nature Reserve 1,000-2,800m.
Biogeographical province: 4.22.12.
Wetland type: 14 & 17.
Description of site: A small crater lake (Ijen Lake) with many sulphur fumeroles, on the Ijen
Massif in the Ijen Merapi Ungup Nature Reserve. The lake measures approximately 910m from
east to west and 600m from north to south. Most of the reserve is hilly with sharp relief (over 30%)
except in the eastern and southern parts, which are relatively flat. Much of the area retains climax
forest, but the western slope of Ijen Crater is frequently burned and has lost most of its forest. The
Ijen Massif is the source of many rivers, which are used to irrigate large areas of rice paddy in the
densely populated lowlands.
Climatic conditions: Humid tropical to subtropical climate, depending on altitude, with an
average annual rainfall of 1,997 mm. Temperatures on the plateau average about 20°C. There is a
pronounced dry season during the southeast monsoon, particularly in northern areas, which lie in
the rain shadow of the high mountains. Most of the rain falls during the west monsoon, the rain
commencing in the south and moving northwards.
Principal vegetation: The aquatic vegetation includes Ficus spp, Schleichera oleosa and Pternis
wallichiana. Forests at lower elevations are dominated by Casuarina sp; the higher, montane
forest is dominated by Albizzia montana. Grasslands in the highlands are dominated by Themida
sp, Saccharum spontaneum and Cymbopogon vardus.

Land tenure: State owned; managed by PHPA.
Conservation measures taken: The crater lake is protected in a Nature Reserve (2,560 ha)
established in October 1920.
Conservation measures proposed: There has been a proposal to link the Nature Reserve with the
existing Maelang Reserve and proposed Raung Mountain Reserve for possible future development
as a National Park.
Land use: The lake acts as a natural water storage reservoir. The Nature Reserve was established
to protect the forested water catchment areas of several rivers. Sulphur is mined in the area, and the
surrounding lowlands are under intensive cultivation.
Possible changes in Land use: The sulphur industry may be expanded.
Disturbances and threats: Man-made fires, erosion in sulphur mining areas, shifting cultivation,
and illegal logging and wood-cutting.
Economic and social values: The area is of considerable geological and botanical interest, and has
high scenic values. The reserve performs a valuable function in protecting forested watersheds and
preserving water supplies to the surrounding lowlands.
Fauna: Little information is available. The only water birds known to occur are Ardeola speciosa,
Bubulcus ibis and several species of kingfishers. Mammals known to occur in the
Nature Reserve include Sus sp, Muntiacus muntjak, Macaca sp, Cuon javanicus, Paradoxurus
herrnaphroditus and Panthera pardus.
Special floral values: No information.
Research and facilities: None
References: Direktorat P.P.A. (l976b); FAO (1979b & l982a).
Criteria for inclusion: la.
Source: Agustinus W. Taufik.
Wetland name: Wetlands in Bali Barat National Park
Country: Indonesia
Coordinates: 8°05'-8°l5'S, 114°26'-l14°35'E;
Location: at the extreme western tip of the island of Bali, Kabupaten Bulaleng, Bali.
Area: Area of wetlands unknown; Bali Barat National Park 19,600 ha.
Altitude: Sea level to 200m.
Biogeographical province: 4.22.12.
Wetland type: 01, 05 & 07.
Description of site: A rather dry area at the western tip of the island of Bali. The main wetland
habitat consists of about 35 km of beach, 300 ha of mangrove forest and scrub, and 40 ha of
sea-grass beds. Most of the beaches are sandy. The mangrove has been extensively cut over and is
in a rather degraded state. This exploitation still continues in the Cilimanuk area.
Climatic conditions: Tropical climate with an average annual rainfall of about 1,671 mm.
Average temperatures range from 22-24°C.
Principal vegetation: Mangrove communities with Rhizophora stylosa, R. apiculata, Sonneratia
alba, Avicennia marina, Bruguiera gymnorhiza, Ceriops tagal, Aegiceras corniculatum,
Excoecaria agallocha, Lumnilzera sp and Nypa fruticans. Dry beach vegetation in adjacent areas.
Land tenure: State owned (PHPA).
Conservation measures taken: The area was first protected as a Wildlife Reserve in 1947. In
1978, four islands totaling 175 ha and three islets totaling 18 ha were added to the Reserve. In
1980, the Reserve was given the status of National Park.
Conservation measures proposed: None
Land use: Nature conservation; fishing and brackish water aquaculture in adjacent areas.

Disturbances and threats: Illegal construction of roads within the Park, cutting of mangroves,
mining of coral reefs, occasional hunting of sea-turtles, illegal fishing with dynamite and poisons,
poaching and illegal settlement. Poaching for the Indonesian domestic pet market is the key factor
in the decline of the endemic Bali Starling Leucopsar rothschildi.
Economic and social values: The mangroves support a locally important fishery. The National
Park has great scenic values and considerable potential for tourism and scientific research.
Fauna: The coral reefs support a very diverse fish fauna. The National Park supports the largest
surviving population of the endemic Bali Starling Leucopsar rothschildi. The total population of
this highly endangered species was estimated at 104 individuals in August 1984 and only 48
individuals in August 1987. Nest-boxes introduced in 1984 and 1986 have so far proved
unattractive to the birds, and it is now thought that the population in the wild is no longer viable.
Water birds include sea-birds such as Fregata minor, Sterna dougallii, S. sumatrana, S. bergii and
S. hirundo, and a variety of migratory shorebirds such as Charadrius dubius, Limosa limosa,
Numenius phaeopus, N. arquata, Tringa totanus, T. nebularia, Actitis hypoleucos and Calidris
alba.
The National Park supports a variety of mammals including Sus vittatus, Felis bengalensis,
Paradoxurus hermaphroditus, Macaca fascicularis, Cervus sp, Muntiacus muntjak, Manis
javanica, Hystrix brachyura, Ratufa bicolor, Pteropus edulis and Bos javanicus (wild herds of
30-40 individuals). Reptiles include the sea-turtle Eretmochelys imbricata, monitor lizard Varanus
salvator, Python sp and Mabouya sp.
Special floral values: There is a small stand of the uncommon Manilkara kauri, much valued for
wood-carving.
Research and facilities: A considerable amount of research has been carried out on the Bali
Starling.
References: Direktorat P.P.A. (l980i & l982c); IUCN (in prep); Kvalvagnaes et al. (1984).
Criteria for inclusion: 1b, 2b, 3b.
Source: Agustinus W. Taufik and Marcel J. Silvius.
Wetland name: Kangean Archipelago Country: Indonesia
Coordinates: 6°30'-7°12'S, 115°11'-116°16'E;
Location: in the Bali Sea, 120 km east of Madura Island and 120 km north of Bali, Kabupaten
Sumenep, East Java.
Area: 25,252 ha, including 12,910 ha of mangrove swamp.
Altitude: Sea level to 390m.
Biogeographical province: 4.22.12.
Wetland type: 05 & 07.
Description of site: The Kangean Islands are a group of about 30 islands situated 120 km north of
Bali and east of Madura. The largest island is Kangean, with a length of 40 km and width of 25
km. The island group consists of coral-lime heaved up by volcanic action. The greater part of
Kangean is hilly, although there are some lowland areas at the southern end. A large part of the
western half of the north coast is bordered by sandy beaches, while the eastern half and a part of
the southern plain are fringed with coral reefs and overgrown with mangroves. A tropical
sub-montane forest covers the hill ridge in the central and northern parts of the main island. There
are still large areas of undisturbed mangrove forest in the archipelago, mainly at the southern end
of Kangean and on some of the smaller islands such as Saubi.
Climatic conditions: Tropical monsoonal climate. The wet monsoon lasts from October to March,
and the dry season begins in late April or May. During the dry season, the average daily
temperature reaches 31-32°C, while during the wet monsoon, the average daily temperature is
28°C.

Principal vegetation: Mangrove forest with Rhizophora sp, Bruguiera sp, Sonneratia acida and
Calophyllum inophyllum. The vegetation in the interior of the islands includes Terrninalia
catappa, Aistonia sp, Mangifera indica, Lantana sp and Tectonia grandis.
Land tenure: State owned (Local Government of East Java).
Conservation measures taken: None.
Conservation measures proposed: The islands have been proposed as a Nature Reserve and
Marine Conservation Area.
Land use: Fishing and agriculture.
Disturbances and threats: Dynamite fishing, over-exploitation of the forestry resources, hunting
of dugong and sea-turtles, and increased human settlement.
Economic and social values: The islands have considerable potential for conservation education
and scientific research.
Fauna: Fishes include Decapterus spp, Clupea biogaster, Heriramphus sp, Eutlzymus sp,
Scomberomorus commersoni and Chanos chanos.
The islands are important for a wide variety of waterfowl and sea-birds including Phalacrocorax
sulcirostis, Fregata ariel, Nycticorax nycticorax, Ardeola speciosa, Bubulcus ibis, Butorides
striatus, Egretta sacra, E. garzetta, Ardea purpurea, A. cinerea, Dendrocygna javanica, Anas
superciliosa, Numenius phaeopus, Tringa glareola, Actitis hypoleucos, Sterna sumatrana, S. bergii
and S. albifrons. Other birth of note include the raptors Pandion haliaetus, Haliastur indus,
Haliaeetus leucogaster; the pigeons Ducula biccior, Caloenas nicobarica; and the kingfishers
Alcedo meninting, Ceyx rufidorsus and Halcyon sancta. The endangered Dugong Dugong dugon
still occurs in the shallow seas around the islands. Terrestrial wildlife includes Felis temmincki,
Panthera pardus, Macaca fascicularis, Presbytis cristata, Muntiacus muntjak, Cervus timorensis,
Paradoxurus hermaphroditus, Viverricula malaccensis, Rattus rattus, Cynopterus brachyotis,
Myotis adversus, Hipposideros lar vatus, Rinolophus madurensis and Neofelis nebulosa.
Reptiles include the Green Sea Turtle Chelonia mydas, Hawksbill Turtle Eretmochelys imbricata
and monitor lizard Varanus salvator.
Special floral values: No information.
Research and facilities: Basic faunal and floral surveys have been carried out.
References: Direktorat P.P.A. (1986d); de Iongh et al. (1982).
Criteria for inclusion: lb. 2a, 2b, 2c, 3b.
Source: Agustinus W. Taufik and Marcel J. Silvius.
Wetland name: Gunung Jagatamu
Country: Indonesia
Coordinates: c.8°34'S, 1 l4°00'E;
Location: near the southeast tip of Java, 60 km southwest of Banyuwangi, Kabupaten
Banyuwangi, East Java.
Area: 1,860 ha.
Altitude: Sea level to 350m.
Biogeographical province: 4.22.12.
Wetland type: 04, 05, 07 & 21.
Description of site: A hilly coastal area with mangrove swamps, beach forest and lowland rain
forest.
Climatic conditions: Humid tropical climate with an average annual rainfall of 1,962 mm,
Principal vegetation: Mangrove swamps with Rhizophora sp, Bruguiera sp, Avicennia marina,
Sonneratia sp and Nypa fruticans.
Land tenure: State owned; managed by BKPH Unit II, Jawa Timur.

Conservation measures taken: The area has been designated as a Protection Forest (Hutan
Lindung).
Conservation measures proposed: None
Land use: Forest protection and nature conservation.
Disturbances and threats: Cutting of wood and hunting.
Economic and social values: No information.
Fauna: An important area for several protected animals, including the Banteng Bos sonaaicus.
Other mammals include Muntiacus muntjak and Felis rnarmorata. No information is available on
the avifauna.
Special floral values: No information.
Research and facilities: None
References: Direktorat P.P.A. (1980h).
Criteria for inclusion: lb. 2b.
Source: Edi Djuharsa.
Wetland name: Nusa Barung
Country: Indonesia
Coordinates: 8°26'-8°30'S, 113°17'-113°26'E;
Location: 5 km off the southeast coast of Java, 45 km southwest of Jember, Jember District, East
Java.
Area: 6,100 ha.
Altitude: Sea level to 325m.
Biogeographical province: 422.12.
Wetland type: 03 & 07.
Description of site: Nusa Barung is a limestone island with spectacular cliffs rising to 325m and
some coastal mangrove swamps. The island is about six km from north to south, and 16 km from
east to west. Most of the island is hilly; there are several deeply indented bays on the northeast
coast, which provide sheltered anchorages for visiting fishermen. Because of its limestone
substrate, the island is almost completely dry with no rivers and only a few natural ponds where
animals may find standing water.
Climatic conditions: Rather dry tropical climate with an average annual rainfall of 1,600 mm.
There is only a short rainy season, and the southern shores are often exposed to strong winds.
Average temperatures range from 20-32°C.
Principal vegetation: Mangrove swamps with Rhizophora sp, Avicennia sp, Sonneratia alba,
Lurnnitzera sp and Xylocarpus sp. Swamp vegetation around the small ponds includes Aistonia
spanthulatus, Vatica walichii, Pleiornium sp and Dillenia sp. The coastal scrub is dominated by
Barringtonia sp, Terminalia catappa, Calophyllum inophyllum and Sterculia foetida, and the
lowland forest by Vitex pubescens, Ficus amplas and Tamarindus sp. The northeastern side of the
island is covered with Supatorium sp and alang-alang. Botanically, the island is rather poor with
Sterculia foetida and other drought resistant species predominating.
Land tenure: State owned (PHPA).
Conservation measures taken: The island has been protected as a Nature Reserve since July
1920.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: The hunting of sea-turtles and collection of their eggs for human
consumption.
Economic and social values: No information.

Fauna: Little information is available. Water birds known to occur on the island include Sula
leucogaster, Bubulcus ibis, Egretta sacra, E. alba, Esacus magnirostris and the kingfishers
Pelargopsis capensis and Halcyon chioris. Mammals include Ratufa bicolor, Cervus sp, Macaca
sp, Callosciurus notatus, Viverricula malaccensis and Sus sp. Reptiles include the Green Sea
Turtle Chelonia mydas, which nests on the beaches, and also Varanus sp, Mabouya sp, Python
molurus and P. reticulatus.
Special floral values: None known.
Research and facilities: None
References: Direktorat P.P.A. (l981a); IUCN (in prep); Karpowicz (1985); MacKinnon & Artha
(1982b).
Criteria for inclusion: lb, 2a, 2c.
Source: Agustinus W. Taufik.
Wetland name: Cilacap and Segara Anakan
Country: Indonesia
Coordinates: 7°35'-7°46'S, l08°45'-109°01'E;
Location: on the south coast of West Java, close to the frontier with Central Java.
Area: 24,000 ha.
Altitude: Sea level.
Biogeographical province: 4.22.12.
Wetland type: 02, 03, 05, 06, 07, 08 & 11.
Description of site: A large, shallow sea bay with two connections to the open sea, one at the
southern end of a sandy barrier island and the other to the west of the rocky island of Nusa
Kambangan. Fresh water and silt enter the bay via the Citanduy, Cibeureum and Kawunganten
Rivers and several smaller streams. The bay contains extensive mangrove swamps dissected by a
network of tidal creeks, and there are marshes and mudflats around Segara Anakan. The coastal
plain of Cilacap consists of low-lying swampy areas and rice paddies, and higher old dunes and
beach ridges, usually occupied by human settlements. There are several oxbow lakes formed as
abandoned meanders of the Serayu River. The site contains at least 18,500 ha of mangrove swamp
and 200 ha of tidal marsh. Some 8,200 ha of the surrounding swamps have already been converted
into rice paddies.
Climatic conditions: Humid tropical maritime climate with a maximum rainfall of 3,720 mm per
year. The average temperature is 27°C.
Principal vegetation:
Mangrove swamps with a very diverse flora. Tree species
include Rhizophora mucronata, R. conjugata, Bruguiera gymnorhiza, B. parviflora, Ceriops
candoleana, C. roxburghiana, Xylocarpus granatum, X. molluccensis, Avicennia officinalis, A.
marina, Sonneratia alba, S. ovata, S. acida, Aegiceras corniculatum, A. floridum, LumnItzera
racemosa, L. littorea, Scyphiphora hydrophyllaceae, Cynometra ramiflora, Pit hecellobium
umbellatum, Heritiera littoralis, Cerbera manghas and Nypa fruticans. Other plants associated
with the mangroves include Acrostichum aureum, Acanthus ilicifolius and Derris heterophylla.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: The number of trawlers permitted to fish in the Cilacap area is
limited to 90. This regulation came into effect in July 1978. Trawlers are not allowed to fish in the
traditional fishing grounds, which extend three nautical miles offshore.
Conservation measures proposed: Various scientists and conservationists have proposed that the
site be given special protection. The Citanduy River Basin Management Project made several
proposals to stabilize the lagoon by diverting the Citanduy River, dredging and churning up
sediment to facilitate transportation.

Land use: Fishing, cultivation of rice and cutting of mangrove poles; fishing, forestry, agriculture
and recreation in adjacent areas.
Disturbances and threats: The rate of sedimentation has increased to such an extent that the
surface area of the lagoon will decrease from the current 1,400 ha to about 550 ha by the year 2000
(Guarin & White, 1988). There are not enough patrols to check the implementation of the fishing
regulations, and over-fishing has become a problem. Illegal cutting of the mangrove forest has led
to severe degradation of the forest, especially in the Karang Anyar area. Reclamation and
polderization of the swamps for agricultural purposes continue. At present, there is no serious
chemical pollution in the lagoon, although some domestic wastes and increasing pesticide residues
may be problems.
Economic and social values: Cilacap is a very important region for its marine fishery resources,
and most of the 8,000 people dependent on Segara Anakan are fishermen. The fishery resources
have been exploited by traditional methods for a very long time. Modern technology has been used
since 1971, mainly for shrimp fishing (trawling). The number of trawling units has been limited to
90 since 1976, to curb over-fishing. In 1977, the production of demersal fish was 18,300 metric
tonnes, but by 1979, production was down to 13,500 metric tonnes. The present catch of offshore
fisheries is estimated at only 9,050 metric tonnes (7,150 tonnes of finfish and the rest, penaeid
shrimps). The lagoon itself produces about 400 metric tonnes of finfish, shrimps and crabs per
year. The mangrove forest is of great value to the local people. It provides firewood, timber for
construction purposes, and the materials for making fish traps and racks for drying fish and
shrimps.
Fauna: The bay supports a very rich fish fauna. Species of commercial importance include
Lutjanus spp, Formio niger, Pampus spp, Anus spp, Trichiurus spp, Pniacanthus spp, Chorinemus
sp, Epinephalus spp, Pomadacys spp, Nemipterus spp, Saurida spp, Johnius sp, Eutherapon sp,
Upeneus spp, Gerres kapas, Leognathus spp, Anguilla spp, Psettodes sp, Cygnoglossus sp,
Himantura spp and Carcharinus spp. Some of the many species of no commercial importance
include Peniophthalmus koereuteri, Mugil sp, Peniophthalmodon scholosseni and Acentrogobius
virdipunctatus.
Waterfowl known to occur at the site include Anhinga melanogaster, Bubulcus ibis, Egretta alba,
Ardea purpurea, A. cinerea, Mycteria cinerea, Ciconia episcopus, Dendrocygna arcuata,
Amaurornis phoenicurus and Porphyrio porphynio. Small cetaceans occur in the bay, and Cervus
sp, Muntiacus muntjak, Macaca sp and Hystrix brachyura occur in the forests. Reptiles include the
Green Sea Turtle Chelonia mydas and the monitor lizard Varanus salvator.
The rich invertebrate fauna includes the economically important crab Scylla serrata, other crabs
such as Macrophthalmus bosci, Uca sp, Neopisesarma taeniolata, Grapsus sp and Pagurus sp, and
a wide variety of molluscs (bivalves, Luciniidae, Anomia corugata, Pedalion isogunum and
eighteen species of Gastropods).
Special floral values: The site contains a particularly large and diverse stand of mangrove forest.
Research and facilities: The area has been the subject of a considerable amount of research by
Indonesian scientists, and is currently being investigated under the ASEAN-US Coastal Resources
Management Project.
References: Bird et al. (1982); Direktorat P.P.A. (1980g. 1986a & 1986b); FAO (1979a); Guarin
& White (1987); Sukardjo (1984).
Criteria for inclusion: lb, le, 2a, 2c, 3b.
Source: Marcel J. Silvius and Eva T. Berczy.
Wetland name: Penanjung Pangandaran
Country: Indonesia
Coordinates: 7°43'S, lO8°4O'E;

Location: approximately 40 km west of Cilacap, Ciamis District (Kabupaten), West Java.
Area: 530 ha.
Altitude: Sea level to 150m.
Biogeographical province: 4.22.12.
Wetland type: 04, 05, 06 & 12.
Description of site: Penanjung Pangandaran is a small peninsula on the south coast of Java,
roughly rectangular in shape, with its highest axis lying in a northwest-southeast direction. It is
approximately three km long and up to two km wide. The coastline is rugged, with precipitous
cliffs and steep, narrow gullies skirting a wooded plateau. Only in the north does the land slope
more gently to sandy coves and beaches. The plateau has river valleys radiating outward from the
centre, with the largest draining towards the south and northwest. The valleys are separated by
narrow, steep-sided ridges, which slope gently towards the coast and then drop steeply to the
shoreline, ending abruptly in a cliff. Extensive coral formations are found along the northeast
coast. There are also limestone cliffs on the southeast coast. There are some swampy areas in the
valleys and several small isolated remnants of primary forest around holy places.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 3,196 mm.
Average temperatures range from 25-30°C. The northwest monsoon occurs between October and
March, and the dry season from July to September.
Principal vegetation: Swampy areas with Calamus sp, and Barringtonia formations with
Barringtonia asiatica, Terminalia catappa and Calophyllum inophyllum; primary and secondary
forest with Vitex pinnata, Dillenia exelca, Cratoxylum formosum, Psychotaria malayana, Ficus
variegata and Tetrastigma lanceolarium.
Land tenure: State owned (Indonesian Government); managed by PHPA.
Conservation measures taken: The entire peninsula has been designated as a Nature Reserve.
Conservation measures proposed: The boundary of the reserve should be extended 800m
seaward from the low tide mark, and this area should be designated as a Marine Park.
Land use: Fishing, grazing of livestock, recreation and agriculture.
Disturbances and threats: Human settlement, extensive planting of coconut palms, felling of
timber,, collection of firewood, excessive disturbance from recreation, and illegal hunting.
Economic and social values: The site has high aesthetic, cultural, historical and scientific values,
and has considerable potential for outdoor recreation. The surrounding coral reefs support a rich
fishery resource.
Fauna: Ornamental fish species occurring around the coral reefs include Ballistoides niger,
Diodon sp, Heniochus sp, Amphiprion sp, Acanthurus sp, Docyllus trimaculatus, Ephiadus sp,
Centropyge bicolor and many others.
The avifauna includes waterfowl and sea-birds such as Phalacrocorax niger, Fregata ariel,
Egretta sacra, E. intermedia, Actitis hypoleucos and Sterna sumatrana, the fish-eagle Haliaeetus
leucogaster, and the kingfisher Halcyon chloris.
The reserve is rich in mammals including Muntiacus muntjak, Bos sondaicus, Hystrix javanica,
Viverricula malaccensis, Ratufa bicolor, Sus sp, Manis javanica, Presbytis cristata, Macaca
fascicularis, Felis bengalensis and Herpestes javanicus. Small cetaceans are common in the
adjacent seas.
Reptiles include the sea-turtle Chelonia mydas and the monitor lizard Varanus salvator.
Special floral values: The swampy areas support a rare species of Rafflesia.
Research and facilities: Basic faunal and floral surveys have been carried out.
References: Direktorat P.P.A. (1977a & 1979a); FAO (1976); Kvalvagnaes & Halim (l979a).
Criteria for inclusion: 1b, 2a, 2b.
Source: Agustinus W. Taufik.

Wetland name: Rawa Lakbok
Country: Indonesia
Coordinates: c.7°24'S, 108°31'E;
Location: near Banjar, Ciamis, West Java.
Area: 3,000 ha.
Altitude: 6.5-lOm.
Biogeographical province: 4.22.12.
Wetland type: 22.
Description of site: A large area of peat swamp and grassland in the interior of West Java;
probably the largest area of peat swamp in Java and possibly the largest topogenous peat marsh in
Indonesia. Peat depths of up to six meters have been recorded. The peat deposits originated in a
basin bounded to the south, west and northwest by hill ranges. The swamp drains southeast into the
Rawa Biuk through a gap in the ridge between the Lakbok and Biuk basins. Reclamation of the
swamp was begun as early as 1924. Clearing of the original vegetation has been so drastic that the
former impenetrable swamp has been reshaped into an almost treeless plain with cultivated areas
and swampy fallow lands.
Climatic conditions: Humid tropical climate with an annual rainfall of 2,940-3,600mm. There is
no pronounced dry season, the driest month being July with a rainfall of 72-98 mm.
Principal vegetation: Marsh grasses. The area formerly supported extensive swamp forests with
many species that are now rare in Java, such as Ficus retusa, Elaeocarpus littoralis, Nephralepis
radicans, Scirpodendron ghaeri, Flascopa scandens, Stenochlaena palustris and Licuala sp.
Whether or not any of this forest remains is uncertain.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: A survey should be conducted as soon as possible to
determine the conservation importance of this wetland, which is of a type now rare in Java.
Land use: No information.
Disturbances and threats: Agricultural encroachment, hunting and bird-netting.
Economic and social values: No information.
Fauna: The area is thought to be of importance for water birds, but no information is available.
Special floral values: Natural swampy grasslands of this type are now rare in Java.
Research and facilities: No surveys have as yet been carried out in the area.
References: None
Criteria for inclusion: la.
Source: Marcel J. Silvius, Agus Marhardi and Eva T. Berczy.
Wetland name: Leuwang Sancang
Country: Indonesia
Coordinates: 7°45'S, l07°50'E;
Location: 55 km south of Garut, Kabupaten Garut, in the southeast part of West Java.
Area: 2,157 ha.
Altitude: Sea level to 177m.
Biogeographical province: 4.22.12.
Wetland type: 02, 04, 05, 07, 11 & 21.
Description of site: The estuaries of the Cikaengan and Ciporeang Rivers with extensive coral
reefs, mangrove swamps and sandy beaches, and the adjacent undulating lowlands with brackish
swamp forest, dry beach forest, freshwater swamp forest and lowland rain forest. Peripheral areas
of the site have been severely damaged by illegal tree-felling.

Climatic conditions: Humid tropical climate with an average annual rainfall of 3,226 mm.
Average temperatures range from 22.4-30.8°C; the average relative humidity is 84.6%.
Principal vegetation: Mangrove swamps with Rhizophora spp, Sonneratia acida, Aegiceras
corniculatum and Avicennia sp; beds of the sea-grasses Sargassum sp, Gelidium sp and Halimeda
sp; swamp forests with Crinum asiaticum, Nypa fruticans, Pandanus tectorius, Terminalia
catappa, Calophyllum inophylum and Calotropis gigantea.
Land tenure: State owned (PHPA).
Conservation measures taken: The site was first protected as a Nature Reserve in 1959, and
renotified as a Cagar Alam in 1961 and again in 1978.
Conservation measures proposed: A proposal has been made to extend the Nature Reserve
towards the sea.
Land use: Nature conservation; agriculture and fisheries in surrounding areas.
Disturbances and threats: Illegal agricultural encroachment, the cutting of timber, poaching, and
the collection of sea-grasses, turtle eggs and ornamental fishes.
Economic and social values: The area is of some importance as a source of commercially
valuable seaweeds.
Fauna: An important area for a variety of ornamental fishes, birds, large mammals and sea-turtles,
with several rare and endangered species. The ornamental fishes include Amphiprion perideraion,
Chaetodon meyeri, Balistoides sp, Pomacentrus sp, Heniochus sp, Lutjanus sp, Caranx sp and
Acanthurus lineatus. The avifauna includes waterfowl such as Egretta spp, Ardea spp, Leptoptilos
javanicus and Plegadis falcinellus, and several uncommon land birds such as Buceros rhinoceros,
B. sylvestris and Pavo muticus. The larger mammals include Sus vittatus, Macaca iris, Panthera
pardus, Bos javanicus and Muntiacus muntjak. Three species of sea-turtle have been recorded:
Chelonia mydas, Eretmochelys imbricata and Caretta caretta. Other reptiles include Varanus
salvator, Python sp and Tryonix sp.
Special floral values: The flora includes several rare and endangered species.
Research and facilities: Basic faunal and floral surveys have been carried out.
References: Direktorat P.P.A. (1976a, l979b & l982b); IUCN (in prep); UNAS (1976).
Criteria for inclusion: 1b, 2a, 2b.
Source: Marcel J. Silvius.
Wetland name: Cikepuh
Country: Indonesia
Coordinates: 7°ll'-7°20'S, 106°23'-106°30'E;
Location: between Pelabuhan Ratu and the Ujung Genting Peninsula, Kabupaten Sukabumi, West
Java.
Area: 8,127 ha.
Altitude: Sea level to 224m.
Biogeographical province: 4.22.12.
Wetland type: 04, 05, 07 & 21.
Description of site: A partly flat and partly hilly area with lowland tropical rain forest, mangrove
forest, dry beach forest, freshwater swamp forest and some secondary forest. The site contains one
of the few remaining areas of lowland forest on Java, and incorporates an important turtle-nesting
beach.
Climatic conditions: Humid tropical maritime climate with an average annual rainfall of about
2,500 mm (range 1,000-3,500 mm). The average temperature ranges from 25-27°C.
Principal vegetation: Freshwater swamp forest; mangrove communities with Rhizophora sp,
Bruguiera sp, Sonneratia alba, Avicennia sp, Callophyllum inophyllum and Nypa fruticans; dry

beach formations with Pandanus sp, Barringtonia asiatica, Bambusa sp, Sterculia foetida and
Terminalia catappa. Lowland tropical rain forest and secondary forest in adjacent areas.
Land tenure: State owned (PHPA).
Conservation measures taken: Established as a Wildlife Reserve (Suaka Margasatwa) in 1973 by
Agriculture Ministerial Decree.
Conservation measures proposed: There is a proposal to manage the area in conjunction with the
Cibanteng Nature Reserve and turtle nesting beach at Pangambalan.
Land use: Fisheries; agricultural settlements in surrounding areas.
Disturbances and threats: Agricultural encroachment, the cutting of trees for timber, poaching,
the collection of turtle eggs for human consumption, and lack of effective management.
Economic and social values: Fisheries production.
Fauna: Many ornamental species of fishes occur in the area. Waterfowl include Phalacrocorax
niger, Nycticorax nycticorax, Ardeola speciosa and Dendrocygna javanica. The kite Haliastur
indus and the kingfishers Alcedo atihis and Halcyon chloris are also present. The area supports a
variety of large mammals including Bos javanicus, Muntiacus muntjak, Panthera pardus, Sus sp,
Hylobates moloch, Hystrix javanica, Viverricula malaccensis, Ratufa bicolor, Pteropus vampyrus
and Macaca fascicularis. Reptiles include the sea-turtles Chelonia mydas, Eretmochelys imbricata,
Dermochelys coriaceae, as well as Mabouya multifasciata and Varanus salvator.
Special floral values: No information.
Research and facilities: None
References: Direktorat P.P.A. (l979b & 1985); IPB (1975); IUCN (in prep).
Criteria for inclusion: lb, 2a.
Source: Agustinus W. Taufik.
Wetland name: Rawa Gajonggong
Country: Indonesia
Coordinates: 6°43'S, 106°59'E;
Location: between Cibodas and Cibeureum, in Gede-Pangrango National Park, 60 km SSE of
Jakarta, West Java.
Area: Unknown.
Altitude: c. 1,500m.
Biogeographical province: 4.22.12.
Wetland type: 18 & 22.
Description of site: A small, high altitude swamp with extensive Phragmites reed-beds, areas of
open water and floating peat. The peat is about two meters thick.
Climatic condition: None
Principal vegetation: The aquatic vegetation includes Juncus effusus, Xyris melanocephala,
Phragmites karka, Scirpus mucronata, Gunnera macrophylla and Eupatorium sp.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: Protected within the Gede-Pangrango National Park (15,196 ha)
established in 1980.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: A good example of a very rare habitat in Java. The swamp is the
westernmost locality for Juncus effusus and Xyris melanocephala in Java. The very large herb
Gunnera macrophylla occurs at the site.

Research and facilities: The site does not appear to have been surveyed since 1941.
References: Steenis (1941).
Criteria for inclusion: la, 2b.
Source: Marcel J. Silvius.
Wetland name: Pulau Satonda
Country: Indonesia
Coordinates: 8°06'S, 1 l7°45'E;
Location: off the north coast of Sumbawa Island, Dompu District, Sumbawa, Nusa Tenggara.
Area: 985 ha.
Altitude: Sea level to 335m.
Biogeographical province: 4.23.12.
Wetland type: 05, 08 & 10.
Description of site: Satonda Island is a small circular island some two km in diameter, about two
km off the north-central coast of Sumbawa. The entire island consists of the top of an emerging
volcano. About half of the island is occupied by a large salt-water lake in the crater of the old
volcano. The island has steep slopes, emerging abruptly from the sea and falling steeply again into
the lake.
Climatic conditions: Tropical monsoonal climate with the annual rainfall varying from 500 mm to
2,000 mm. The seasonal rainfall pattern is determined by the northwest monsoon.
Principal vegetation: No information is available on the aquatic vegetation. The terrestrial
vegetation includes Duabanga molluccana, Ziziphus mauritania, Murrimia sp, Daeryodes costata
and Casuarina sp. The south shore of the lake is covered with alang-alang; the slopes of the
volcano are mostly covered with dry monsoon forest.
Land tenure: State owned (Sumbawa Local Government).
Conservation measures taken: None.
Conservation measures proposed: The island has been proposed as a Wildlife Reserve.
Land use: Nature conservation; fishing in surrounding areas.
Disturbances and threats: Hunting, accidental or intentional burning, ladang encroachment and
cultivation.
Economic and social values: The island has great scenic beauty, and is of considerable geological
interest. The surrounding waters support an important fishery.
Fauna: The lake is reported to contain a considerable population of fishes, but no details are
available.
The avifauna includes Anhinga melanogaster, Fregata minor, Egretta sacra, Ardea cinerea,
Ciconia episcopus, Haliastur indus, Haliaeetus leucogaster, Falco moluccensis, Megapodius
reinwardt, Himantopus leucocephalus, Charadrius peronii, Numenius phaeopus, Actitis
hypoleucos, Sterna albifrons, Caloenas nicobarica, Alcedo atthis, Pelargopsis capensis and
Halcyon chloris.
Mammals include Sus scrofa, Cervus timorensis, Macaca fascicularis, Pteropus vampyrus and
various large and small cetaceans. Skulls of the Estuarine Crocodile Crocodylus porosus have been
found as recently as 1973. Reptiles still present include Varanus sp and Natrix sp.
Special floral values: No information.
Research and facilities: None
References: FAO (1981a).
Criteria for inclusion: la.
Source: Agustinus W. Taufik and Edi Djuharsa.

Wetland name: Wetlands in Komodo National Park
Country: Indonesia
Coordinates: 8°35'S, 119°30'E;
Location: about 30 km off the west coast of Flores in the Sape Straits, between Flores and
Sumbawa, West Flores, Nusa Tenggara.
Area: Area of wetlands unknown; islands and surrounding waters 55,579 ha.
Altitude: Sea level to 735m.
Biogeographical province: 4.23.12.
Wetland type: 01, 04, 05 & 07.
Description of site: The National Park comprises the two substantial islands of Komodo and
Rinca, together with numerous small offshore islands and surrounding marine waters. The islands
are generally rugged with sheer cliffs, numerous small bays and inlets, numerous coral reefs and
powerful offshore currents which isolate and protect the islands. Komodo has a chain of hills along
the north-south axis averaging 500-600m in height. Rinca comprises mainly rolling hills but the
south is dominated by the sprawling Doro Ora (667m), and the north has the low but steep peaks of
Gunung Tumbah (187m) and Doro Raja (351m). Wetland habitats include mangrove swamps,
sandy beaches and shallow inshore waters with coral reefs.
Climatic conditions: Rather dry tropical monsoonal climate. The Park is in one of the driest parts
of Indonesia, with an annual rainfall of only 800-1,000 mm. In only one month of the year does the
precipitation exceed 200 mm. The northwest monsoon occurs from January to March; the
southeast monsoon reaches a peak in August, when the winds are consistently strong and sea
conditions rough. The weather is hot and dry from September to December, with temperatures
rising as high as 49°C.
Principal vegetation: The dominant plant communities are tropical tall grassland (70%) and
tropical dry deciduous forest (25%). Mangrove and beach vegetation comprise 5% of the area, and
include species such as Avicennia marina, Ipomoea pescaprae, Spinifex littoreus, Cassutha
filiformis, Rhizophora spp, Ceriops candoleana, Sonneratia spp, Capplaris seplaria, Calophyllum
inophyllum, Terminalia catappa, Hypoestes populifolia, Sterculia foetida, Cassia javanica,
Tamarindus indica, Borrassus flabillifer and Gleichenia oleosa.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: The islands were first designated as a Game Reserve (Suaka
Maragasatwa) in 1965. In 1980, the reserve was gazetted as a National Park. In 1977, 30,000 ha on
Komodo Island were accepted as a Biosphere Reserve. The fauna and flora of the islands are
totally protected.
Conservation measures proposed: The waters surrounding the Komodo Islands have been
proposed as a Marine Conservation Area.
Land use: Fishing and harvesting of other marine products. There are some human settlements
and agricultural activities on the islands.
Disturbances and threats: Expansion of the human settlements, the cutting of trees for timber and
firewood, and dynamite fishing. There is also some illegal hunting of Timor Deer (the prey of the
Komodo Dragon). The hunting dogs are often abandoned and live wild, competing with the
dragons for food.
Economic and social values: The islands are of considerable scientific interest, and have great
potential for tourism.
Fauna: No information is available on the fishes.
Seventy-two species of birds have been recorded in the National Park, including Fregata ariel,
Butorides striatus, Egretta sacra, Ardea sumatrana, Haliastur indus, Megapodius freycinet,
Esacus magnirostris, Glareola isabella, Pluvialis dominica, Charadrius peronii, Numenius
arquata, Tringa totanus, Actitis hypoleucos, Sterna albifrons, Caloenas nicobarica, Ducula
bicolor and Halcyon chloris.

Mammals include the Timor Deer Cervus timorensis, Macaca fascicularis, Sus scrofa, Muntiacus
muntjac, Rattus rintjanus, Pteropus eleta, Paradoxurus hermaphroditus, Herpestes javanicus,
Dopsonia peroni and a variety of large and small cetaceans.
The National Park is the only locality in the world for the spectacular Komodo Dragon Varanus
komodoensis. Other reptiles include the Estuarine Crocodile Crocodylus porosus and Green Sea
Turtle Chelonia mydas, as well as Naja naja, Emoja sivilis, Draco volans, Peropus mutilatus,
Mabouya multifasciata, Oreophryne sp and Cerberus rhynchops.
Special floral values: No information.
Research and facilities: Various ecological surveys have been conducted, and a considerable
amount of research has been carried out on the Komodo Dragon (e.g. by Auffenberg in
1969-1970).
References: Auffenberg (1975); Faculty of Forestry of UGM (1976); FAO (1977b & 1979c);
Hoogerwerf (1954 & 1955); IUCN (in prep); Voogd (undated).
Criteria for inclusion: lb, 2a, 2b.
Source: Agustinus W. Taufik and Marcel J. Silvius.
Wetland name: Wetlands of Sumba Island
Country: Indonesia
Coordinates: 9°40'S, 120°00'E;
Location: East and West Sumba Districts, Sumba, East Nusa Tenggara. The main freshwater lakes
are on the north coast of the island, 30 km east of Waingapu (9°39'S, 120°23'E).
Area: Area of wetlands unknown; island 1,100,000 ha.
Altitude: Sea level to 1,000m.
Biogeographical province: 4.23.12.
Wetland type: 05, 07, 08 & 14.
Description of site: Much the most extensive wetlands on Sumba Island are mangrove swamps,
which cover almost 5% of the land area. Several mangrove areas have been identified as being of
conservation interest and of importance to the local coastal fisheries. The southern part of the
island is hilly, with a number of small fast-flowing rivers. Much of the north coast is low-lying,
and there are several small lakes in natural depressions, particularly in the northeast. The most
important of these is at Kadumbal, at the edge of a coralline plateau 30 km east of Waingapu. This
is a complex of shallow, freshwater lakes and extensive reed-beds covering an area of 25-35 ha,
and surrounded by overgrazed pasture, rice paddies and arable land. The lakes are fed by local
run-off, and apparently dry out during the middle of the dry season (from June or July onwards).
Climatic condition: Dry tropical climate, with most rain falling in January-March. The highest
hills are moist, but the rest of the island is rather dry.
Principal vegetation: Mangrove forest with species of Avicennia, Sonneratia and Bruguiera;
reed-beds and sedge marshes around freshwater lakes in the north. Dominant plant genera
elsewhere on the island include Asplenium, Platycerium, Bulbophyllum, Dendrobium, Vomda,
Selaginella, Begonia, Palaquium, Podocarpus and Amorphophallus.
Land tenure:Mainly state owned; the Indonesian Government owns all land not proven to belong
to a given individual or group.
Conservation measures taken: None.
Conservation measures proposed:The Mount Wanggameti and Laiwanga area has been
proposed as a Game Reserve (5,000 ha). This would include some coastal mangrove areas.
Land use: The mangrove forests are quite heavily exploited by the local people for firewood and
timber for boat-building. There is some fishing, hunting and livestock grazing at the freshwater
lakes and marshes in the north, and rice-growing and other agriculture in adjacent areas.

Disturbances and threats: Illegal grazing, shifting cultivation and excessive wood-cutting.
Hunting may cause a considerable amount of disturbance at the lakes.
Economic and social values: The mangroves are of considerable importance in maintaining the
local fishery, and also provide firewood, charcoal and timber. The freshwater marshes are an
important dry season refuge for domestic livestock. Freshwater wetlands of the type found on the
north coast of Sumba are rare in Wallacea; consequently the Sumba wetlands, although small, are
of considerable scientific interest and conservation value.
Fauna: No information is available on the birds of the mangrove areas. Water birds observed by
Bishop (in prep) during a brief survey of Kadumbal Lake included:
10 Tachybaptus ruficollis
10 Ardea purpurea (breeding)
300 Dendrocygna arcuata
10 Porphyrio porphyrio
25 Chlidonias hybrida
along with smaller numbers of Phalacrocorax sulcirostris, P. melanoleucos, Pelecanus cons
picillatus, Ixobrychus cinnamomeus, Ardeola speciosa, Egretta garzetta, E. intermedia, E. alba,
Ardea novaehollandiae, Plegadis falcinellus, Pandion haliaetus, Anas gibberifrons, A.
superciliosa, Himantopus leucocephalus, Pluvialis dominica and Calidris ferruginea. The
observations of I. cinnamomeus, P. falcinellus, H. leucocephalus and C. hybrida were the first
records of these species on Sumba. Stiltia isabella was found to be common and widespread
throughout the grasslands. Other birds recorded from the island include Megapodus reinwardt,
Actitis hypoleucos and the kingfishers Halcyon chloris and H. sancta.
Mammals known to occur on the island include Macaca fascicularis, Cervus timorensis and Sus
scrofa.
Special floral values: Two rare species of plant, Mamilkara kauki and Santalum album, occur on
the island, but are now virtually extinct. Two plants with edible tubers, Dischorea sp and
Amorphophallus companulatus, are of local importance.
Research and facilities: K.D. Bishop has conducted a preliminary avifaunal survey of Kadumbal
Lake.
References: Bishop (in prep); FAO (1982b); MacKinnon & Artha (1982c); White & Bruce
(1986).
Criteria for inclusion: lb. 2b, 3b.
Source: K. David Bishop, Agustinus W. Taufik and Edi Djuharsa.
Wetland name: Kelimutu Lakes
Country: Indonesia
Coordinates: 8°43'-8°47'S, l21°43'-121°52'E;
Location: 20 km northeast of Ende, Kabupaten Ende, East Flores, Nusa Tenggara.
Area: c.5,000 ha.
Altitude: 800-1,690m (Mount Kelimutu).
Biogeographical province: 4.23.12.
Wetland type: 11 & 14.
Description of site: A number of crater lakes, each with its own specific water color. The lakes are
relatively small, and lie within disturbed and mostly secondary forest, which, however, still
provides a very scenic backdrop to the lakes. The color of the lakes is caused by the high content
of minerals and gases.
Climatic conditions: Relatively dry, tropical, monsoonal climate with an annual rainfall of less
than 1,000 mm.

Principal vegetation: No information is available on the aquatic vegetation. The vegetation in
surrounding areas includes Eucalyptus urophylla, Spinifex littoreus, Cassia javanica and Cassutha
filiformis.
Land tenure: Under the responsibility of the Forestry Service of Ende.
Conservation measures taken: None.
Conservation measures proposed: An area of 500 ha has been proposed as a Recreation Park.
Three of the lakes are included within the proposed Kelimutu Lake Nature Reserve.
Land use: Management of forest and wildlife; forestry and cultivation in surrounding areas.
Disturbances and threats: Shifting cultivation, road construction and wood-cutting.
Economic and social values: The lakes have outstanding scenic values and great potential for
outdoor recreation and tourism. They are also of great hydrological value.
Fauna: Little information is available. Water birds known to occur at the lakes include Butorides
striatus, Egretta sacra, Ardea sumatrana and Pluvialis dominica. Mammals include Cervus
timorensis, Macaca fascicularis, Sus scrofa, Pteropus sp and Herpestes javanicus. Reptiles include
Oteophryne sp, Mabouya multifasciata and Emoia similis.
Special floral values: No information.
Research and facilities: None
References: Direktorat P.P.A. (1980a); MacKinnon & Artha (l982c).
Criteria for inclusion: la.
Source: Agustinus W. Taufik and Edi Djuharsa.
Wetland name: Maumere Bay
Country: Indonesia
Coordinates: 8°11'-8°38'S, l22°l2'-122°32'E;
Location: on the northeast coast of Flores at Maumere, Kabupaten Sikka, East Flores, Nusa
Tengarra.
Area: Bay 66,400 ha; islands 7,000 ha.
Altitude:
Sea level to 431m.
Biogeographical province: 4.23.12.
Wetland type: 01, 03, 05 & 07.
Description of site: A large, shallow sea bay with eight islands, fringed with mangrove forests,
sandy beaches and coral reefs. The main island is Pulau Babi (3,000 ha).
Climatic conditions: Tropical monsoonal climate with the annual rainfall varying from 1,092 mm
to 1,766 mm. The average temperature ranges from 25 to 28.4°C, and the relative humidity, from
70 to 92%.
Principal vegetation: Mangrove forest with Rhizophora sp, Sonneratia alba, Avicennia sp and
Bruguiera sp. There is also some dry beach forest with Barringtonia asiatica, Terminalla catappa,
Hibiscus tiliaceus, Pandanus tectorius and Borossus sp.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed: The site has been proposed as a Recreation Park (Taman
Wisata) and Marine Park (Taman Laut).
Land use: Outdoor recreation; agriculture and forestry in adjacent areas.
Disturbances and threats: Illegal felling of trees, dynamite fishing, and encroachment of
agriculture and human settlements.
Economic and social values: The area has great scenic beauty and high potential for outdoor
recreation and tourism.
Fauna: The coral reefs are very rich in fish species. Little information is available on the water
birds; the few species reported include Nycticorax caledonicus, Butorides striatus, Ciconia

episcopus and Actitis hypoleucos. Dugong dugon, Delphinus delphis and Eubalsema glacialis
occur in the bay. Land mammals include Cervus timorensis, Paradoxurus hermaphroditus and Sus
sp. Reptiles include species of Varanus, Python and Mabouya.
Special floral values: No information.
Research and facilities: None
References: Departemen Kehutanan (1986); FAO (1981b).
Criteria for inclusion: 1b, 2a.
Source: Edi Djuharsa and Agustinus W. Taufik.
Wetland name: Kupang Bay
Country: Indonesia
Coordinates: 10°04'S, 123°45'E;
Location: on the south shore of Timor, 20 km east of Kupang, West Timor Province, East Nusa
Tenggara.
Area: 6,800 ha.
Altitude: Sea level.
Biogeographical province: 4.23.12.
Wetland type: 01, 04, 06, 07, 10 & 15.
Description of site: A large west-facing bay, with coral reefs fringing the northern and southern
shores west of l23°42'E. There are approximately 4,000 ha of intertidal mudflats at the head of the
bay, at the northwest corner of Oesau Plain; this is the only large area of mudflats on the island of
Timor. Some 1,400 ha of the mudflats lie seaward of the fringing mangroves; the mud is very soft,
with mixed mud and rock along the northern edge, and sand flats and raised beaches along the
southern edge near a raised coral headland. The remaining 2,600 ha of mudflats lie inland of the
mangroves; they are devoid of vegetation and are inundated only on the higher spring tides. The
area is crossed by five tidal creeks lined with mangroves and with extensive stands of mangroves
at their mouths. Pulau Kera is a small sandy island in the mouth of the bay, with fringing coral
reefs and sea-grass beds. During the wet season (November to March), freshwater pools form on
the inland mudflats. At the height of the wet season, these pools cover about 260 ha, but most have
dried out by the end of April. The maximum tidal amplitude at Kupang is 2.2m.
Climatic conditions: Tropical monsoonal climate, regulated by the ESE monsoon from May to
October, and the WNW monsoon from November to April. Cyclones are rare, but there are periods
of very heavy rainfall and prolonged droughts, particularly in the west.
Principal vegetation: Mangrove forest dominated by species of Avicennia and Rhizophora. One
species of Avicennia dominates at the edge of the coastal mudflats and along tidal creeks.
Rhizophora stylosa occurs on scrub-covered embankments behind the Oebelo Flat and at Pasir
Putih. R. apiculata occurs in monotypic stands at the mouths of the Beno, Nunkurus and Mulutupi
creeks. There is some mixed tropical monsoon forest northeast of the head of the bay near Bipolo.
Rice paddies extend to the edge of the mudflats in some areas; in drier or slightly higher areas, the
vegetation adjacent to the inner flats is more typical of the plains and salt flats of the north coast.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: Sections of Kupang Bay should be declared nature reserves.
Detailed proposals need to be developed.
Land use: Commercial exploitation of the mangrove forest is limited to operations at Tambak
Oebelo (initiated in 1974) and at Tambak Merdeka (initiated in 1985). Ponds are used for
aquaculture in the wet season (November to March) and salt production during the rest of the year.
Fish traps are in operation at the mouths of the creeks, and shellfish and crabs are harvested on
suitable tides. The adjacent Oesau Plain is largely under cultivation for rice from December to

March. The southern shore of the bay is densely populated, particularly around the town of
Kupang.
Possible changes in Land use: Various drainage and irrigation schemes are being implemented on
the Oesau Plain, with funding from Canadian aid.
Disturbances and threats: The mangroves near three small fishing villages are heavily cut for
poles for making fish traps. There is a little hunting of birds on the mudflats, but no large-scale
trapping for food. The monsoon forest near Bipolo is severely threatened by local farmers who
view the land as more productive under rice paddy.
Economic and social values: The mangroves and mudflats support an important fishery (finfish,
shellfish and crabs). The area is also important for salt production.
Fauna: A very important staging area for migratory shorebirds, thirty-two species of which have
been recorded. The most abundant are as follows: Stiltia isabella (flocks of 5,000-10,000 in
autumn), Pluvialis squatarola, Charadrius ruficapillus (over 400 in March and September 1985),
C. leschenaultii, C. veredus, Numenius phaeopus, N. madagascariensis (over 250 in March and
October 1985), Calidris ruficollis, C. acuminata, C. ferruginea and Limicola falcinellus. Other
species recorded in autumn 1985 included up to four Asian Dowitchers Limnodromus
semipalmatus, the first record of this species in Wallacea. Up to 150 Australian Pelicans Pelecanus
conspicillatus have been recorded. Dugons Dugong dugon feed on sea-grass in the vicinity of
Pulau Kera. The Estuarine Crocodile Crocodylus porosus still occurs regularly in Nunkurus Creek.
Two individuals, two meters and five meters in length respectively, were observed there in 1985.
Special floral values: None known.
Research and facilities: P. Andrew carried out shorebird surveys in March 1985 and
August-October 1985. The recently established Environmental Study Centre at Chendara
University in Kupang, Timor Barat, is conducting some studies in the area.
References: Andrew (in prep-a & in prep-b); Beudels (1981); Karpowicz (1985).
Criteria for inclusion: lb. 2a, 2c, 3a.
Source: Crawford Prentice.
Wetland name: Pulau Menipo
Country: Indonesia
Coordinates: 10°10'S, 124°21'E;
Location: on the south coast of Timor, 85 km east of Kupang, West Timor Province, East Nusa
Tenggara.
Area: 2,499.5 ha.
Altitude: Sea level.
Biogeographical province: 4.23.12.
Wetland type: 02, 05 & 07.
Description of site: Menipo Island is a small, sandy island in the estuary of the Noilmira River.
The island supports mangrove forest, beach vegetation with Pandanus trees, and a line of Spinifex
grass just above the beach. The estuary contains some good mangrove forest, but most areas
outside the Game Reserve have been degraded by the inhabitants of three nearby villages.
Climatic conditions: Rather dry, tropical monsoonal climate with an annual rainfall of less than
1,200 mm. The average temperature is 28°C.
Principal vegetation: Mangrove forest with Rhizophora sp, Bruguiera sp, Xylocarpus
moluccensis and Sonneratia acida; beach vegetation with Pandanus sp, Spinifex sp, Barringtonia
asiatiea, Hibiscus tiliaceus, Terminalia catappa and Crotalaria retusa.
Land tenure: State owned; managed by PHPA.
Conservation measures taken: The area was designated as a Game Reserve in 1977.
Conservation measures proposed: None

Land use: Fishing.
Disturbances and threats: Shifting cultivation, illegal settlement, and cutting of mangroves for
firewood.
Economic and social values: No information.
Fauna: Little information is available. Water birds known to occur in the area
include Phalacrocorax sulcirostris, Nycticorax caledonicus, Egretta sacra, Dendrocygna guttata,
Esacus magnirostris, Actitis hypoleucos and Halcyon sancta. Mammals include Pteropus sp,
Macaca fascicularis, Sus scrofa and Paradoxurus hermaphroditus. Reptiles include Chelonia
mydas, Vipera russeli and Draco volans.
Special floral values: The island is noted for its Sandalwood Santalum albium.
Research and facilities: None
References: FAO (l981c); Planologi Kehutanan (1980).
Criteria for inclusion: lb.
Source: Agustinus W. Taufik.
Wetland name: Maubesi Mangrove Swamp
Country: Indonesia
Coordinates: 9°31'-9°34'S, 124°57'-125°00'E;
Location: Kabupaten Bulu, West Timor, East Nusa Tenggara.
Area: 1,830 ha.
Altitude: 0-30m.
Biogeographical province: 4.23.12.
Wetland type: 02, 05 & 07.
Description of site: A coastal area with sandy beaches, about 1,100 ha of undisturbed mangrove
swamp and, further inland, some curious cold mud volcanoes.
Climatic conditions: Tropical monsoonal climate. The average temperature is 33.1°C, and the
average relative humidity, 82.4%.
Principal vegetation: Mangrove forest with species of Rhizophora, Sonneratia, Bruguiera and
Avicennia, still in good condition; also dry beach forest with Hibiscus tiliaceus, Terminalia
catappa, Casuarina sp and Zizyphus horsfieldii.
Land tenure: State owned (Forest Service of Nusa Tenggara Timur).
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a Nature Reserve.
Land use: Fishing.
Possible changes in Land use: A project to develop the water resources of the Besiham plain for
agriculture would drastically alter the water regime and cause substantial changes to the mangrove
forest.
Disturbances and threats: Cutting of mangroves for firewood, illegal hunting and illegal fishing.
Human population pressure is increasing rapidly in the area.
Economic and social values: The cold mud volcanoes are of considerable geological interest, and
could provide a novel attraction for tourists.
Fauna: The mangrove swamps are important for a wide variety of water birds including
Nycticorax nycticorax, Bubulcus ibis, Egretta intermedia, Ciconia episcopus, Plegadis faicinellus,
Threskiornis sp, Dendrocygna sp, Anas sp, Pandion haliaetus, Numenius arquata and Actitis
hypoleucos.
Mammals include a species of Macaca and a species of Cervus. The Estuarine Crocodile
Crocodylus porosus occurs in the mangroves, and Hawksbill Turtles Eretmochelys imbricata have
been recorded. Other reptiles include Varanus salvator, Cerberus rhynchops and Mabouya
multifasciata.

Special floral values: No information.
Research and facilities: None
References: Crippen International (1978); Direktorat P.P.A. (1980b); FAO (1981c).
Criteria for inclusion: lb. 2a, 3b.
Source: Edi Djuharsa.
Wetland name: Muara Sebuku
Country: Indonesia
Coordinates: 3°50'-4°05'N, 117°20'-117°40'E;
Location: 70 km north of Tarakan, Kabupaten Bulungan, East Kalimantan.
Area: 110,000 ha.
Altitude: Sea level to 100m.
Biogeographical province: 4.25.12.
Wetland type: 07 & 21.
Description of site: A large area of coastal mangroves, swamp forests and lowland forest
including about 55,000 ha of mangrove forest and 10,000 ha of peat swamp forest, along the
Sebuku and Sembakung Rivers, north of the Sungai Sesajab. The mangrove forest is now the least
disturbed area of mangroves remaining in East Kalimantan Province.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest and peat swamp forest.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a Nature Reserve (Cagar
Alam), and the proposal is receiving high priority.
Land use: No information.
Disturbance and threats: There are plans to log the area.
Economic and social values: The mangrove swamps and peat swamp forest are very important
for fisheries production.
Fauna: The Proboscis Monkey Nasalis larvatus is known to occur in the area, but no other
information is available.
Special floral values: No information.
Research and facilities: None
References: MacKinnon & Artha (1981a).
Criteria for inclusion: 1b, 2a.
Source: Marcel J. Silvius.
Wetland name: Sangalaki Archipelago
Country: Indonesia
Coordinates: 2°09'N, 118°20'E;
Location: 50 km off the mouth of the Berau River, Kabupaten Tanjung Redeb, East Kalimantan.
Area: 65 ha.
Altitude: Sea level.
Biogeographical province: 4.25.12.
Wetland type: 03, 05 & 07.
Description of site: A group of small coral islands with extensive sandy beaches and some
mangrove forest, off the mouth of the Berau River. The principal islands are Pulau Semana, Pulau
Sangalaki, Pulau Belambangan, Pulau Bilangan, Pulau Mataha and Pulau Sambit.
Climatic conditions: Humid tropical climate.

Principal vegetation: Mangrove.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: Pulau Semana and Pulau Sangalaki have been proposed as
Nature Reserves (Cagar Alam).
Land use: Harvesting of sea-turtle eggs. Some two million turtle eggs are harvested annually from
the islands. The right to collect turtle eggs is under the control of the local government, which
grants concessions to local contractors in return for fees. Records of the harvest are maintained by
the Fisheries Department, Tanjung Redeb.
Disturbances and threats: Excessive harvesting of turtle eggs and dynamite fishing on the coral
reefs.
Economic and social values: The income from the harvest of sea-turtle eggs was at one time the
main source of revenue for the Kabupaten Tanjung Redeb, but it is now of only minor significance
compared to the royalties from logging activities.
Fauna: The islands are probably the most important nesting area for Green Sea Turtles Chelonia
mydas in the whole region. Hawksbill Turtles Eretmochelys imbricata also breed on the islands,
but in much smaller numbers. The peak nesting period is between June and December, when about
70% of the eggs are laid. No information is available on the other fauna of the islands.
Special floral values: None known.
Research and facilities: None
References: FAO (l977a); MacKinnon & Artha (1981a).
Criteria for inclusion: lb. 2a, 2c.
Source: Marcel J. Silvius.
Wetland name: Wetlands in Kutai National Park
Country: Indonesia
Coordinates: 0°05'S-0°35'N, 116°55'-117°35'E;
Location: in the Kutai Basin, 50-120 km NNE of Samarinda, Kabupaten Kutai, East Kalimantan.
Area: Area of wetlands unknown; National Park 200,000 ha, proposed extension 120,000 ha.
Altitude: Sea level to 398m.
Biogeographical province: 4.25.12.
Wetland type: 07, 11, 14 & 21.
Description of site: A large National Park containing examples of all the lowland habitats of East
Kalimantan, including: (a) submerged and raised beaches, (b) mangrove and Nypa swamps, (c)
freshwater swamps, (d) floodplains, (e) areas with poorly drained to moderately drained soils, (f)
areas with well drained soils, and (g) excessively drained podsol soil or "kerangas" areas. There
are some 7,000 ha of mangrove swamps in the coastal zone, backed by Nypa swamp and
freshwater swamp forest. The latter also extends along the rivers, such as the Sungai Santan and
Sungai Teluk Pandan. There are a few lakes in the area, notably Danau Maau, Santan, Besar and
Sirapan, surrounded by freshwater swamp forest.
Climatic conditions: Humid tropical climate with an annual rainfall of over 2,000 mm. The
heaviest rainfall occurs during the west monsoon (December to February); the rainfall is relatively
low during the east monsoon (June to August). There have been nine drought years since 1940
coinciding with El Nino events. Average temperatures range from 26-27°C.
Principal vegetation: The lakes are overgrown with Hanguana malayana. Mangrove forest is
dominated by species of Rhizophora and Bruguiera, with trees up to 25m in height. Nypa fruticans
forms some pure stands further inland. Other mangrove species include Avicennia spp and
Sonneratia spp. The freshwater swamp forest is dominated by Eugenia sp, and the floodplain
forest by species of Octomeles, Pterosperinum and Barringtonia. In the western half of the park,

there are forests of Eusideroxylon zwageri, Shorea spp and kapur, with trees up to 35m in height.
In poorly drained conditions, E. zwageri is dominant. The other main forest types are mixed
dipterocarp and kerangas forest.
Land tenure: State owned (PHPA, Indonesian Government).
Conservation measures taken: The entire area (200,000 ha) was designated as a Wildlife Reserve
(Suaka Margasatwa) in July 1971, and upgraded to the status of National Park in October 1982,
during the Third World Congress on National Parks in Bali.
Conservation measures proposed: There is a proposal to extend the National Park to a total of
320,000 ha.
Land use: Nature conservation, shifting cultivation, logging, fishing (mainly in the swamp areas
and lakes), and exploration for oil and gas. Large tracts of the adjacent forests are under logging
concessions or are used for shifting cultivation.
Possible changes in Land use: There are plans to clear-fell and develop all areas of forest
surrounding the National Park.
Disturbances and threats: Most of the area has been damaged to some extent by logging, oil
exploration, shifting cultivation and forest fires. The park is completely surrounded by
development activities including organized and spontaneous human settlement, development of the
oil and natural gas industries, logging and coal-mining. Eventually, the National Park will be the
only forested area in the region, and as such will become invaluable.
Economic and social values: The park serves as an important gene pool for forest products. It also
plays an important role in protecting water catchment areas and stabilizing the flow in the Kedang
Rantau, Mahakam, Sengata and Santan Rivers. This is crucial to the use of these rivers for
transportation and as a source of water for local industries. The park has considerable potential for
recreation, tourism and scientific research.
Fauna: The lakes are said to be very rich in fishes, but no details are available.
The area is very rich in mammals, having nearly all the species occurring in East Kalimantan,
although the Asian Two-horned Rhinoceros Dicerorhinus sumatrensis is now probably extinct.
Some 300 species of birds have been recorded, including about 80% of the forest birds of Borneo.
Water birds include a variety of herons, egrets and shorebirds, six species of rails (Rallidae) and
ten species of kingfishers (Alcedinidae). Both the Estuarine Crocodile Crocodylus porosus and
False Gharial Tomistoma schlegelii still occur in the area along with a variety of other reptiles such
as monitor lizards, tree lizards, flying lizards, pythons and cobras.
Special floral values: No information.
Research and facilities: Numerous faunal and floral surveys have been carried out in the National
Park, but little attention seems to have been given to the wetland habitats and almost no work has
been conducted on the waterfowl.
References: IUCN (in prep); Wirawan (1985).
Criteria for inclusion: lb., 2a, 2b.
Source: Marcel J. Silvius.
Wetland name: Muara Kaman
Country: Indonesia
Coordinates: 0°25'N-0°07'S, 1l6°37'-ll6°48'E;
Location: 80 km northwest of Samarinda, Kabupaten Kutai, East Kalimantan.
Area: 62,500 ha.
Altitude: 20-60m.
Biogeographical province: 4.25.12.
Wetland type: 21.

Description of site: A large area of lowland peat swamp forest between the Kedang Kepala and
Menamang Kiwa Rivers.
Climatic conditions: Humid tropical climate.
Principal vegetation: Peat swamp forest with ramin Gonystylus bancanus.
Land tenure: State owned (PHPA).
Conservation measures taken: The entire area was designated as a Nature Reserve (Cagar Alam)
in May 1976.
Conservation measures proposed: It has been suggested that the status of Wildlife Reserve
(Suaka Margasatwa) would be more appropriate for the area. Human settlements should be
excluded when the boundaries of the reserve are marked in the field.
Land use: Hand logging of ramin, and agriculture near settlements.
Disturbances and threats: Disturbance from human settlements, illegal logging and hunting.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Research and facilities: None
References: MacKinnon & Artha (1981a).
Criteria for inclusion: lb.
Source: Marcel J. Silvius.
Wetland name: Perairan Sungai Mahakam
Country: Indonesia
Coordinates: 0°07'-0°29'S, l16°03'-116°52'E;
Location: in the Mahakam Valley, 90 km west of Samarinda, Kabupaten Kutai, East Kalimantan.
Area: 200,000 ha.
Altitude: 20-lOOm.
Biogeographical province: 4.25.12.
Wetland type: 10, 11, 13, 14 & 21.
Description of site: A vast complex of freshwater lakes, swamps and interconnecting channels in
the Mahakam River valley, with surrounding freshwater swamp forests (30,000 ha) and peat
swamp forests (10,000 ha). The lakes cover an area of about 15,000 ha. The largest is Semayang
Melintang; other smaller lakes include Batu Bumbus (450 ha), Lokang (400 ha), Siran (750 ha)
and Jantur (200 ha). The area is inhabited by large numbers of people and the river is important for
transport.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,000 mm. The
mean temperature is 30°C.
Principal vegetation: Freshwater swamp forest and peat swamp forest. Eichhornia crassipes is
common in the lakes.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: The entire area has been proposed as a Nature Reserve (Cagar
Alam). However, because of the high level of human settlement, a more modest proposal may be
required (MacKinnon & Artha, l981a).
Land use: Fishing; forestry in surrounding areas.
Disturbances and threats: There is a considerable amount of disturbance from heavy shipping
(logging boats and rafts) on the river. Other threats include pollution, over-fishing, human
encroachment and the catching of freshwater dolphins Orcaella brevirostris.
Economic and social values: The lakes support a major inland fishery.

Fauna: The rich fish fauna includes Mystus nemurus, Helastoma temmincki, Ophiocephalus
striatus, Pristis sp, Laptabarbus haerani, Clarias batrachus, Anabas sp, Puntius sp, Dasyatis sp
and Pangasius sp.
The lakes are said to be of considerable importance for water birds, but few data are available.
Species known to occur include Ardeola sp, Egretta intermedia, Leptoptilos javanicus, Gallinula
chioropus and Sterna albifrons. Seven White-shouldered Ibises Pseudibis davidsoni were recorded
in October 1983.
The Mahakam River is inhabited by a distinct subspecies of the rare Irrawaddy or Snubfin Dolphin
Orcaella brevirostris. Other mammals include Macaca fascicularis, Nasalis larvatus, Hylobates
sp, Neofelis brevirosris, N. nebulosa, Helarctos malayanus, Cervus unicolor and Sus barbatus.
Special floral values: No information.
Research and facilities: None
References: Holmes & Burton (1987); Kanwil Departemen Kehutanan Kalimantan Timur (1984);
MacKinnon & Artha (1981a).
Criteria for inclusion: lb. le, 2a, 2b, 2d. 3b.
Source: Marcel J. Silvius.
Wetland name: Teluk Apar and Teluk Adang
Country: Indonesia
Coordinates: 1°35'-2°15'S, 116°1O'-116°35'E;
Location: 50-120 km southwest of Balikpapan, Kabupaten Pasir, East Kalimantan.
Area: 130,000 ha.
Altitude: O-30m.
Biogeographical province: 4.25.12.
Wetland type: 07 & 21.
Description of site: The extensive mangrove forests, swamp forests and intertidal mudflats in the
deltaic systems of the Apar and Kandilo Rivers. The mangrove swamps are still in an almost
undisturbed condition; they cover an area of 90,000 ha and are backed by about 40,000 ha of
freshwater swamp. The deltas are rather stable, with very little land erosion or accretion. During
the rainy season, input of freshwater from the adjacent uplands creates rapid and significant
changes in salinity and turbidity. The area is usually subject to tidal inundation twice daily; the
tidal amplitude varies from 1.0m at neap tides to 1.8m at spring tides.
Climatic conditions: Humid tropical climate, with an average annual rainfall of about 2,280 mm,
most of which falls during the rainy season, from December to April. The average monthly
temperature does not exceed 29°C.
Principal vegetation: Mangrove forest, very rich in species. Sukardjo (1987) lists 38 species (28
genera and 1 7 families) in the mangrove forests of the Apar Delta. Five types of mangrove
community are recognized:
a) Avicennia forest, with A. officinalis predominating;
b) Rhizophora forest, predominantly R. apiculata and/or R. mucronata interspersed with a variety
of mangrove associates such as Paramignya angulata;
c) Ceriops tagal forest, either as pure stands or mixed with other species;
d) Bruguiera-Rhizophora forest, with B. parviflora predominating;
e) Nypa fruticans forest, either as pure stands or mixed with other species.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: A strict prohibition on the felling of mangrove trees is already in
force in the area of the proposed nature reserve.
Conservation measures proposed: A proposal that the area be designated as a Nature Reserve
(Cagar Alam) has been approved. Sukardjo (1987) has proposed that a fish reserve be established

in the tidal areas of the Apar Delta, and that a fish sanctuary be created in the subsidiary creeks and
small tributaries of the inner delta.
Land use: Both deltas are major log-loading points. There are some settlements in adjacent areas.
Disturbances and threats: There is some disturbance from logging activities and nearby human
settlements.
Economic and social values: The Orang Laut/Bajau people who live around the estuary of the
Kandilo River are dependent on the mangrove resources for food, fuel and shelter. The mangrove
swamps provide breeding and nursery grounds for a very large proportion of the fishes and prawns
taken by commercial and traditional fishermen in Apar Bay. Over two-thirds of the East
Kalimantan fisheries production is linked to the healthy mangrove areas. The mangrove swamps
are also important in the maintenance of the water table for agriculture, in flood control, and in
protecting the delta region from erosion.
Fauna: The deltas are rich in estuarine fishes, crabs (notably Scylla serrata), prawns (notably
Macrobrachiurn rossenbergii and species of Penaeus, Metapenaeus) and molluscs. The juveniles
of about 220 species of estuarine, marine, riverine and brackish water fishes, crustaceans and
molluscs have been collected in the Apar delta.
The area is very important for water birds. Resident species include Phalacrocorax sp, Anhinga
melanogaster, Nycticorax nycticorax, Egretta intermedia, E. alba, Ardea cinerea, Leptoptilos
javanicus, Dendrocygna sp, Haliastur indicus, Haliaeetus leucogaster, Ichthyophaga nana and
Halcyon chloris. Plegadis falcinellus, Anas sp, a variety of shorebirds and Sterna hirundo occur on
passage and during the northern winter. The Proboscis Monkey Nasalis larvatus is known to occur
in the area.
Special floral values: The site contains one of the largest expanses of relatively undisturbed
mangrove forest in Indonesia.
Research and facilities: S. Sukardjo conducted an ecological study of the mangrove forest of the
Apar Delta between 1980 and 1982 (Sukardjo, 1987).
References: MacKinnon & Artha (198la); Sukardjo (1987).
Criteria for inclusion: lb. le, 2a, 2b, 2c, 3b.
Source: Marcel J. Silvius and references.
Wetland name: Pamukan
Country: Indonesia
Coordinates: 2°32'S, 116°20'E;
Location: 85 km NNE of Kotabaru, Kabupaten Kotabaru, South Kalimantan.
Area: 10,000 ha.
Altitude: Sea level.
Biogeographical province: 4.25.12.
Wetland type: 07.
Description of site: A mangrove and estuarine swamp forest. The mangrove is well developed and
little disturbed.
Climatic conditions: Humid tropical climate with an annual rainfall of 1,200-3,260 mm. Average
temperatures range from 25-27°C.
Principal vegetation: Extensive mangrove forest with species of Avicennia, Rhizophora,
Sonneratia and Bruguiera.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: A proposal that the area be designated as a Nature Reserve
(Cagar Alam) has been approved.
Land use: No information.

Disturbances and threats: Cutting of mangroves trees. There is a possibility that the area will be
logged for wood chips.
Economic and social values: The mangrove forests are of considerable importance as nursery and
breeding areas for marine fishes and crustaceans, which form the basis of the inshore fishery.
Fauna: No information.
Special floral values: A large stand of relatively undisturbed mangrove forest.
Research and facilities: None
References: MacKinnon & Artha (1981a).
Criteria for inclusion: lb.
Source: Marcel J. Silvius.

Wetland name: Tanjung Kelumpang
Country: Indonesia
Coordinates: 2°50'-3°08'S, 116°05'-116°15'E;
Location: 30 km north of Kotabaru, Kabupaten Kotabaru, South Kalimantan.
Area: 13,750 ha.
Altitude: Sea level.
Biogeographical province: 4.25.12.
Wetland type: 02 & 07.
Description of site: A large concave estuary of mangrove forests and mangrove islands. The
forests are well formed and show several vegetation zones.
Climatic conditions: Humid tropical climate.
Extensive mangro
Principal vegetation:
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a Nature Reserve (Cagar
Alam).
Land use: Coastal protection and fisheries.
Disturbances and threats: Cutting of mangroves.
Economic and social values: The mangrove forests are important in sustaining the local fishery
resource, and provide coastal protection.
Fauna: No information.
Special floral values: The site contains an excellent example of mangrove forest typical of the
east coast of Kalimantan.
Research and facilities: None
References: MacKinnon & Artha (1981 a).
Criteria for inclusion: lb.
Source: Marcel J. Silvius.
Wetland name: Hutan Bakau Pantai Timur
Country: Indonesia
Coordinates: 3°07'-3°36'S, 115°59'-1l6°12'E;
Location: southwest of Kotabaru, Kabupaten Kotabaru, South Kalimantan.
Area: 66,650 ha.
Altitude: Sea level to 300m.
Biogeographical province: 4.25.12.
Wetland type: 05, 06, 07 & 11.

Description of site: A large area of coastal mangrove forest and Nypa swamps adjacent to a small
area of dry-land forest.
Climatic conditions: Humid tropical climate with an annual rainfall ranging from 1,285 to 3,785
mm. The average temperature ranges from 24°C to 26°C, and the relative humidity from 40 to
42%.
Principal vegetation: Mangrove forest with species of Avicennia, Rhizophora, Bruguiera and
Sonneratia, and Nypa fruticans; lowland forest with Dipterocarpus sp, Shorea sp, Anthocephalus
cadamba, Gonystylus sp and Vitex pubescens.
Land tenure: State owned; managed by the Forest Management Unit of Kota Baru, Forest
Service, South Kalimantan Province.
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a Nature Reserve.
Land use: Fisheries; forestry in surrounding areas.
Disturbances and threats: Illegal wood-cutting, especially for firewood or charcoal, and hunting.
Economic and social values: The mangroves protect the coast from erosion, and provide a
breeding and nursery area for marine fishes and crustaceans important in the local fishery.
Fauna: Water birds known to occur in the area include species of Phalacrocorax, Egretta and
Sterna, and the kingfishers Pelargopsis capensis, Halcyon chioris. Mammals include Nasalis
larvatus, Macaca fascicularis, M. nemestrina, Hylobates sp, Sus barbatus and Muntiacus muntjak.
Reptiles include the Green Sea Turtle Chelonia mydas, the monitor
lizard Varanus salvator and Python sp.
Special floral values: No information.
Research and facilities: None
References: Direktorat P.P.A. (1980k).
Criteria for inclusion: lb, 2a, 2c.
Source: Edi Djuharsa and Agustinus W. Taufik.
Wetland name: Pleihari Tanah Laut
Country: Indonesia
Coordinates: 4°00'- 4°12'S, 114°35'-l l4°50'E;
Location: 80 km south of Banjarmasin, Kabupaten Tanah Laut, South Kalimantan.
Area: 35,000 ha.
Altitude: Sea level to 102m.
Biogeographical province: 4.25.12.
Wetland type: 07 & 21.
Description of site: A low-lying coastal area with 40% grassland and shrub land and 50% swamp.
The remaining 10% are hilly with Gunung Tunggal as the highest peak (102m). The swamps
consist of mangrove forest (4,000 ha) and freshwater swamp (20,000 ha) including swampy
grasslands and swamp forest. Sandy beaches along the coast provide nesting sites for sea-turtles.
Climatic conditions:
Humid tropical climate with an average annual rainfall of about 2,259
mm.
Principal vegetation: Mangrove forest dominated by Sonneratia sp; grasslands and swamp forest
with Melaleuca sp, Shorea balangeran, Gluta renghas, Dyera sp, Campnosperma macrophylla
and Oncosperma tiggilarium. In adjacent areas, heath forest with Vitex sp and Callopliyllum sp.
Land tenure: State owned (PHPA).
Conservation measures taken: The area has been protected in a Wildlife Reserve since 1974.
Conservation measures proposed: There is a proposal to upgrade the reserve to the status of
Nature Reserve (Cagar Alam).
Land use: Nature conservation. The wetland serves as a natural reservoir for drinking water.

Disturbances and threats: Cutting of wood, hunting of deer, shifting cultivation, and grazing by
domestic livestock.
Economic and social values: The mangrove swamps provide nursery areas for marine fishes and
crustaceans important in the local fishery. The wetland is also an important water supply for local
communities.
Fauna: Waterfowl known to occur at the site include Bubulcus ibis, Egretta spp and a variety of
migratory shorebirds. The area is rich in mammals including Neofelis nebulosa, Prionodon
linsang, Nasalis larvatus, Macaca sp, Hylobates sp, Sus vittatus, Cervus unicolor and Muntiacus
muntjak.
The Green Sea Turtle Chelonia mydas and Hawksbill Turtle Eretmochelys imbricata nest on the
sandy beaches. Other reptiles include the Estuarine Crocodile Crocodylus porosus and monitor
lizard Varanus salvator.
Special floral values: No information.
Research and facilities: Basic faunal and floral surveys have been carried out.
References: IPB (1976a); IUCN (in prep); Karpowicz (1985); MacKinnon & Artha (1981a); Salm
& Halim (1984).
Criteria for inclusion: 1b, 2a, 2c.
Source: Marcel J. Silvius and Edi Djuharsa.
Wetland name: Danau Bankau and other swamps in the Barito Basin
Country: Indonesia
Coordinates: 2°00'-3°15'S, 114°20'-115°25'E;
Location: in the lower Barito Basin, north from Banjarmasin to the region of Butong, South
Kalimantan.
Area: 480,000 ha (excluding marginal areas under traditional intensive use).
Altitude: Near sea level.
Biogeographical province: 4.25.12.
Wetland type: 08, 11, 12, 13, 14, 18, 19, 20 & 21.
Description of site: The vast alluvial plain of the lower Barito Basin and its left bank tributaries,
notably the Negara River. On first emerging onto the plain, the tributaries form a complex
depositional network of levees and back-swamps that supports the densest rural population in
Kalimantan (towns of Amuntai, Kandangan and Rantau). The tributaries then flow through a zone
of deep water swamps (including Danau Bankau, Danau Panggang and Alabio Polder) which
serves as a sump or floodwater storage area. The deep water swamps then drain slowly across the
extensive, level, marine coastal plain into the Barito River and the sea. Peat swamps are located in
the shallow basins between the rivers, which are permanently wet. Although the largest peat
swamps in the Pulau Petak area have peat depths up to 190 cm or more and have a typical domed
structure, most of these peats are young and comparatively shallow. The rivers have rather stable
courses, but the Sungei Murung has changed its course in geologically recent times, leaving
remnant channels in the lower Pulau Petak area. Annual flooding occurs during the wet season,
from December to March. Brackish water incursion reaches about 30 km inland during the dry
season, while tidal influences are felt up to 100 km inland during the wet season and up to 150 km
during the dry. There are two open water lakes, Danau Bankau and Danau Panggang, with a depth
of three meters or more.
The four major zones are as follows: (a) riverine alluvial plain consisting of levees and
back-swamps, subject to intensive land use including the cultivation of rice; (b) deep swamps
(128,000 ha) consisting of open marsh with some permanent lakes; (c) peat swamp forest (186,000
ha); (d) marine alluvial plain (166,000 ha) consisting of alluvial forest with extensive secondary
forests of Melaleuca, and potential acid-sulphate soils.

Climatic conditions: Humid tropical climate, with an average annual rainfall of 2,500 mm. The
wet season is from December to March, and the dry season from July to October.
Principal vegetation: Deep swamps with lake vegetation, grassy swamps and open forest; peat
swallip forest; marine alluvial plains with swampy grassland, alluvial forest and Melaleuca scrub.
There is intensive, rice-based agriculture in the riverine zone, and kerangas forest and sandy
terraces to the north. The acidic swamps and peat swamps continue west of the Barito Basin.
Land tenure: The wetland is state owned (Indonesian Government); surrounding areas are under
customary tenure.
Conservation measures taken: None.
Conservation measures proposed: Consideration should be given to the establishment of nature
reserves in the deep water swamps, at Danau Bankau or the lake area west of Alabio, as there are
reasons to believe that these lakes support some unique elements of aquatic fauna and flora, not
found elsewhere in Kalimantan (Central Planning Consultancy Jakarta, 1979). Detailed surveys are
needed to investigate the importance of the area for water birds and determine possible reserve
boundaries.
Land use: Fishing, cultivation of floating rice and reed-cutting in the deep water swamps. The
riverine zones of the Amuntai, Kandangan and Rantau Rivers are densely populated and under
intensive cultivation. An attempt was made in 1936 to convert 6,000 ha of swamp at Alabio,
upstream of the Sungai Negara, into polder, but the pumping capacity was too low and the project
failed. Large areas of the polder have since fallen into disrepair. About 3,000 ha are planted with
rice between May and August, when water levels are at their lowest. The polder supports an
important fishery (8,000 metric tonnes per year) and is also an important duck-farming area (24
million eggs per year).
Possible changes in Land use: Many reclamation schemes are planned, especially in the riverine
areas and marine alluvial plains but also in the swamps, despite the fact that peat areas and deep
water swamps are usually considered to be unsuitable for reclamation.
Disturbances and threats: Reclamation schemes and drainage projects; some 279,700 ha have
been listed as suitable for reclamation. Fishing, reed-cutting and bird-trapping may be excessive in
the deep swamps, especially those lying adjacent to densely populated regions. Extensive forest
clearance in the water catchment area is likely to affect water quality.
Economic and social values: The deep water swamps have a high value for flood control and as a
source of water during dry periods. They are also important for fisheries and other traditionally
harvested products. The peat swamp forests also play an important role in the hydrological balance
of the region, as well as providing a good example of this ecosystem. At least 63,300 ha of swamps
are listed as unsuitable for reclamation. In view of the large-scale reclamation schemes which are
currently planned, these areas should be considered of high conservation value as they will
eventually represent the only natural swamp habitats in the region.
Fauna: A very important area for a wide variety of waterbirds. Species recorded during brief
surveys in recent years include Anhinga rnelanogaster, Ixobrychus cinnamomeus, I. flavicollis,
Butorides striatus, Ardea purpurea, Leptoptilos javanicus, Dendrocygna arcuata. Nettapus
corornandelianus, Jchthyophaga ichthyaetus, Rallus striatus, Porzana cinerea, P. fusca, Gallinula
chioropus, Rostratula benghalensis, Tringa nebularia, Chlidonias hybrida (a common visitor) and
Pelargopsis capensis. The endangered White-shouldered This Pseudibis davidsoni has been
reported and may occur in significant numbers in the more remote areas. Large roosts of Ardeola
sp (500) and Egretta intermedia (2,000) have been located, and it is likely that there are breeding
colonies of large water birds in the area. Other waterfowl known only from 19th Century reports,
but which are still likely to occur, include Phalacrocorax sulcirostris, P. niger, Ixobrychus
sinensis, Bubulcus ibis, Plegadis falcinellus, Gallinula tenebrosa and Himantopus hirnantopus.
Special floral values: Probably the most important freshwater swamp in Kalimantan.

Research and facilities: Basic faunal and floral surveys have been carried out, and there have
been several feasibility studies for reclamation schemes.
References: Central Planning Consultancy Jakarta (1979); Holmes & Burton (1987).
Criteria for inclusion: 1b, le, 2a, 2b, 3b.
Source: Derek A. Holmes.
Wetland name: Pulau Kembang
Country: Indonesia
Coordinates: 3°l6'S, 1l4°33'E;
Location: at Banjarmasin, Kabupaten Barito Kuala, South Kalimantan.
Area: 60 ha.
Altitude: 0- 1.6m.
Biogeographical province: 4.25.12.
Wetland type: 07.
Description of site: A small mangrove island in the middle of the Barito River in Banjarmasin
town. There is a Chinese temple on the island.
Climatic conditions: Humid tropical climate with an annual rainfall of 1,200-3,260 mm. Average
temperatures range from 25-27°C.
Principal vegetation: Mangrove forest with Sonneratia sp and Nypa fruticans; Bambusa spiralis,
Hibiscus tiliaceus and Pandanus tectorius in adjacent areas.
Land tenure: State owned (PHPA).
Conservation measures taken: The island was designated as a Recreation Park (Taman Wisata)
in 1976.
Conservation measures proposed: None
Land use: Tourism, recreation, scientific research and conservation of cultural heritage. The town
of Banjarmasin lies around the site.
Disturbances and threats: Cutting of mud for bricks.
Economic and social values: The site has considerable potential for tourism. The Chinese temple
is of considerable historical and cultural interest, and the large population of monkeys provides an
interesting spectacle for tourists.
Fauna: The island supports a large population of the Proboscis Monkey Nasalis larvatus along
with Long-tailed Macaque Macaca fascicularis, Silvered Langur Presbytis cristata and a wide
variety of birds.
Special floral values: No information.
Research and facilities: None
References: Direktorat P.P.A. (l979c); MacKinnon & Artha (1981a).
Criteria for inclusion: 1b, 2a.
Source: Marcel J. Silvius and Edi Djuharsa.
Wetland name: Kelompok Hutan Kahayan
Country: Indonesia
Coordinates: 3°20'S, 113°45'E;
Location: 90 km west of Banjarmasin, Kabupatens Kapuas and Katingan, Central Kalimantan.
Area: 150,000 ha.
Altitude: 0-20m.
Biogeographical province: 4.25.12.
Wetland type: 07 & 21.

Description of site: A large area of swamp forest, with about 90,000 ha of peat swamp forest,
10,000 ha of freshwater swamp forest and 50,000 ha of mangrove swamp. The mangrove swamp is
considered to be an extremely well developed example of Southern Kalimaritan mangrove.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest, freshwater swamp forest and peat swamp forest.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a Nature Reserve (Cagar
Alam).
Land use: No information.
Disturbances and threats: Human disturbance, the cutting of timber, and forest clearance for
agriculture.
Economic and social values: The mangrove forest is presumed to be an important spawning area
for marine fishes.
Fauna: No information.
Special floral values: No information.
Research and facilities: None
References: MacKinnon & Artha (1981a).
Criteria for inclusion: 0.
Source: Marcel J. Silvius.
Wetland name: Tanjung Puting National Park
Country: Indonesia
Coordinates: 2°35'-3°20'S, 1l1°50'-112°15'E;
Location: southeast of Kumai, Central Kalimantan.
Area: Area of wetlands unknown; the official area of the National Park is 300,040 ha, but only
296,800 ha are currently mapped.
Altitude: 0-11m.
Biogeographical province: 4.25.12.
Wetland type: 07 & 21.
Description of site: A vast low-lying area of coastal mangrove forests, Nypa swamp, peat swamp
forest, freshwater swamp forest and kerangas forest, with areas of degraded fire-padang. The
swamp forests are periodically flooded. The major source of water is local precipitation; the area is
drained by several small, acidic, black-water rivers, which are brackish for a considerable distance
inland from the coast (as indicated by the extent of the Nypa vegetation). At maximum flooding
during the rainy season, the depth of water in the freshwater swamp forest varies from 0.5 to 1.5m.
The tidal range in the Sehonyer River at Natai Lengkaus exceeds one meter.
Climatic conditions: Humid tropical climate, with two annual peaks in the rainfall (March and
December). The main dry season is from June to September.
Principal vegetation: Wetland habitats include mangrove forest, Nypa fruticans swamp, peat
swamp forest and freshwater swamp forest. Large areas of kerangas forest, some old ladang and
fire-padang elsewhere in the Park.
Land tenure: State owned; managed by PHPA. There are some small private land-holdings and a
few small settlements in surrounding areas.
Conservation measures taken: The area has been afforded some protection since June 1936; it
was designated as a Biosphere Reserve in January 1977, and declared a National Park in October
1982. A management plan was published in 1983.
Conservation measures proposed: Pending Government approval and confirmation, another
190,700 ha will be added to the National Park as extensions to the north, west and southeast.

Settlements and development within these proposed extensions may, however, hinder the
expansion of the Park. The extension to the west (70,000 ha) would include adjacent marine
habitats to protect sea-turtles and Dugong Dugong dugon.
Land use: Illegal collection of forest products, poaching of Sambar Deer and fishing within the
National Park; rice cultivation, coconut plantations, fishing and harvesting of forest products in
surrounding areas.
Disturbances and threats: Illegal forest exploitation (for bark and jelutung Dyera costulata),
illegal hunting and fishing, and the collection of eggs of Egretta spp for human consumption.
Economic and social values: The area is an important genetic resource of great value for
scientific research.
Fauna: The National Park supports a very rich fauna typical of the lowland forests of Borneo. The
fish Scleropagus formosus occurs in the rivers. There are significant populations of the rare
Storm's Stork Ciconia (episcopus) stormi and Dendrocygna arcuata, and there is a large mixed
breeding colony of water birds including Phalacrocorax sp, Anhinga melanogaster, Nycticorax
nycticorax, Egretta garzetta, E. alba, Ardea purpurea, Leptoptilos javanicus and Plegadis
falcinellus. The mammalian fauna includes large populations of Orang-utan Pongo pygmaeus and
Proboscis Monkey Nasalis larvatus. The Irrawaddy Dolphin Orcaella brevirostris occurs in
Kumai Bay adjacent to the Park.
Special floral values: The National Park contains the largest tract of kerangas forest in Borneo.
Research and facilities: The study area of the Orang-utan Research and Conservation Project is
located in the National Park. PHPA maintains a camp on the Sehonyçr River at Natai Langkuas,
which can be used by visiting scientists.
References: Direktorat P.P.A. (1980d); Galdikas et al. (1985); Holmes & Burton (1987); IUCN
(in prep); Karpowicz (1985); MacKinnon & Artha (1981a); Nash & Nash (1986a); WWF (1983).
Criteria for inclusion: 1b, 2a, 2b, 3b.
Source: Anne and Stephen Nash.
Wetland name: Sungai Kumai and Kumai Bay
Country: Indonesia
Coordinates: 2°30'-3°OO'S, 111°38'-111°52'E;
Location: Kabupaten West Kota Waringin, West Kalimantan.
Area: 3,900 ha of wetlands in Kumai Bay; 80 km of river.
Altitude: Sea level to 500m.
Biogeographical province: 4.25.12.
Wetland type: 01, 05, 07 & 11.
Description of site: The lower reaches of the Kumai River and its estuary in Kumai Bay, a
shallow sea bay with extensive mangrove forests, Nypa swamps and some sandy beaches. Kumai
River is one of the smaller rivers in Kalimantan, with an average width of about 750m and average
depth of 10-15m along its lower reaches. At about 80 km from its mouth, the river ceases to be
navigable. At this point, two smaller rivers flow together to form the Kumai. The small village of
Kumai lies on the right bank. By the end of the wet west monsoon, the river is fresh and the
salinity of the bay is greatly reduced. By the end of the dry season (east monsoon), the river
becomes brackish up to 80 km inland.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,562 mm. The
wettest period is during the west monsoon in April and May; the dry period occurs during the east
monsoon in September and October. The relative humidity ranges from 55% to 98%; the
temperature, from 22°C to 33°C.
Principal vegetation: Mangrove forest, Nypa fruticans swamp and riverine swamp forest.
Land tenure: State owned; under the responsibility of Kota Waringin Local Government.

Conservation measures taken: None.
Conservation measures proposed: Kumai Bay has been proposed as a Marine Conservation
Area.
Land use: Fishing by local people.
Disturbances and threats: Cutting of mangroves and disturbance from boat traffic.
Economic and social values: The mangrove swamps support a locally important fishery.
Fauna: About 80 species of brackish-water fishes are known from Kumai Bay. Water birds
include Phalacrocorax sp, Anhinga melanogaster, Egretta garzetta, E. alba, Ciconia episcopus,
Leptoptilos javanicus, Pandion haliaetus and Haliaeetus leucogaster. The Dugong Dugong dugon
and Irrawaddy Dolphin Orcaella brevirostris occur in the bay, and Sus scrofa and Pteropus sp in
the surrounding forests. Reptiles include the Estuarine Crocodile Crocodylus porosus, the
sea-turtles Eretmochelys imbricata, Chelonia mydas, and the monitor lizard Varanus salvator.
Special floral values: No information.
Research and facilities: Basic faunal and floral surveys have been carried out.
References: Direktorat P.P.A. (1980j & 1984); Hardenberg (1936).
Criteria for inclusion: 1b, 2a, 2b, 3b.
Source: Marcel J. Silvius and Edi Djuharsa.
Wetland name: Tanjung Penghujan
Country: Indonesia
Coordinates: 2°55'S, 11 1°35'E;
Location: southwest of Kumai, Kabupaten Kotawaringin Barat, Central Kalimantan.
Area: 40,000 ha.
Altitude: 0-lOm.
Biogeographical province: 4.25.12.
Wetland type: 07 & 21.
Description of site: A swampy coastal area bordered by a fringe of mangrove forest (at least
17,500 ha) and backed by freshwater swamp forest.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangroves and freshwater swamp forest.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a Nature Reserve (Cagar
Alarn) and Recreation Park (Taman Wisata).
Land use: No information.
Disturbances and threats: Cutting of mangrove wood.
Economic and social values: The area has considerable potential for outdoor recreation.
Fauna: The area is known to support a great diversity of wildlife including Proboscis Monkeys
Nasalis larvatus and many water birds, but no details are available.
Special floral values: No information.
Research and facilities: None
References: MacKinnon & Artha (l981a).
Criteria for inclusion: 1b, 2a, 3b.
Source: Marcel J. Silvius.
Wetland name: Muara Kendawangan
Country: Indonesia
Coordinates: 2°3O'-3°00'S, 11O°1O'-11O°30'E;

Location: 90 km SSE of Ketapang, Kabupaten Ketapang, West Kalimantan.
Area: c 150,000 ha.
Altitude: Sea level to 191m.
Biogeographical province: 4.25.12.
Wetland type: 06, 07 & 21.
Description of site: A large area of lowland swamp forests on the southwest coast of Kalimantan,
with about 65,000 ha of peat swamp forest, 75,000 ha of freshwater swamp forest and 10,000 ha of
mangrove forest. The site contains a complete seral succession of lowland habitats from coastal
sand bars, mudflats and mangrove forest through swamp forest to dry lowland forest. The area is
of low agricultural and forestry value, and is almost uninhabited.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest, freshwater swamp forest and peat swamp forest.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: A proposal that the area be designated as a Nature Reserve
(Cagar Alam) has been approved.
Land use: Almost none; the area is almost uninhabited.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: Very little information is available. The site is known to be rich in wildlife including rare,
protected species such as Pongo pvginaeus, Nasalis larvatus and Crocodylus porosus. The coastal
mudflats and mangroves are thought to be important feeding areas for water birds including
migratory shorebirds.
Special floral values: No information.
Research and facilities: No proper surveys have ever been carried out at the site.
References: MacKinnon & Artha (1981a).
Criteria for inclusion: lb. 2a, 2b.
Source: Marcel J. Silvius.
Wetland name: Gunung Palung and surrounding swamps
Country: Indonesia
Coordinates: l°02'-1°20'S, 109°53'-110°28'E;
Location: 150 km southeast of Pontianak, Kabupaten Ketapang, West Kalimantan.
Area: c.l30,000 ha.
Altitude: Sea level to 1,160m.
Biogeographical province: 4.25.12.
Wetland type: 04, 05, 06 & 07.
Description of site: A large area of relatively undisturbed hill and lowland forest around Gunung
Palung mountain. The area contains a complete range of lowland to montane habitats, including
7,000 ha of mangrove forest, 20,000 ha of freshwater swamp forest, 30,000 ha of peat swamp
forest, 5,000 ha of wet lowland forest on alluvium, 62,000 ha of moist lowland dipterocarp forest,
5,000 ha of wet hill forest and 1,000 ha of montane forest. Because of the superstitions of the local
Malay villagers who believe that Gunung Palung is haunted, the bill forests are quite undisturbed.
The lowland habitats have suffered some damage from logging and small-scale settlement, but this
has had little effect on the fauna. Disturbance has been greatest in the coastal strip, which is now
largely planted with coconuts. The beaches are partly muddy, partly sandy and partly rocky.
The double mountain Palung and Panti is isolated from any other mountain area by an extensive
flat swampy plain. It is possible that the mountain was an island before the alluvial plain linked it

to the mainland. This isolation has resulted in an unusually high degree of endemism in the
montane flora and fauna.
Climatic conditions: Humid tropical climate with an average annual rainfall of about 3,000 mm
(180-190 rainy days per year). The site lies in the wettest climatic zone in Kalimantan.
Principal vegetation: The mangrove forest is heavily dominated by species of Rhizophora and
Bruguiera, although its seaward edge is frequently lined with Sonneratia alba and Avicennia spp.
The peat swamp forests are dominated by Litsea amora, Parastemon sp, Hopea sangal and Shorea
leprosala. Other widespread species include Calophyllum sp and Ganua motleyana. Species
diversity in the peat swamp forests is high; over 40 species were recorded in one half hectare plot.
The freshwater swamp forests are dominated by Litsea amora, Parastemon sp, Calophyllum sp,
Hopea sangal, Alseodaphne sp, Parastemon urophyllum and Shorea laevifolia. Beach forest
formations include Casuarina equisetifolia, Calophyllum inophyllum, Terminalia sp, Morinda sp
and Hibiscus tiliaceus.
Land tenure: State owned (PHPA, Indonesian Government).
Conservation measures taken: A Nature Monument of 30,000 ha was established in 193). Upon
independence, this was upgraded. to Nature Reserve (Cagar Alam). The site was renotified by
proclamation in 1981.
Conservation measures proposed: A proposal to upgrade the Nature Reserve to National Park
status has been approved. There is also a proposal to extend the protected area to a total of 100,000
ha.
Land use: Logging by hand in the swamp forests (mainly for Ramin Gonystylus bancanus), some
small-scale agriculture, fishing in the rivers, and the collection of firewood, building poles,
mangrove bark, wild honey and resins. There is some commercial forestry in the surrounding
areas. The nearest town to the reserve is Monggo Jering, about 10 km to the north. The human
population density is low, ranging from 4.2 per sq km in the Simpang Hilir area to 31.9 per sq km
in the Matan Hilir area.
Possible changes in Land use: Large areas to the north of the reserve are scheduled for a
transmigration project. This will certainly increase boat traffic on the Simpang River.
Disturbances and threats: The most damaging human activity has been the logging of Rarnin
especially near the Simpang and Matan Rivers. Only a small part of the existing reserve has been
logged, but there has been extensive logging in the proposed extension to the reserve. Shifting
cultivation has also caused some disturbance in the reserve.
Economic and social values: The site has considerable potential for outdoor recreation, with easy
access and excellent possibilities for viewing wildlife. The reserve also serves a valuable function
in watershed protection.
Fauna: No information is available on the fishes of the reserve, apart from the statement that there
are fishes in the rivers and swamps, and mention of Schieropagus formosus.
A preliminary inventory of the avifauna recorded a total of 192 species of birds including 17
species of water birds. All Bornean bird families are represented. Some of the rarer species include
Great Argus Pheasant Argusianus argus, the hornbills Buceros rhinoceros, Rhinoplax vigil, Pitta
baudi and Indicator archipelagicus. Water birds include Anhinga melanogaster, Butorides striatus,
Egretta sacra, Ardea purpurea, A. sumatrana, Leptoptilos javanicus, Haliastur indus, Haliaeetus
leucogaster, Amaurornis phoenicurus, Actitis hypoleucos, Sterna bergii, the fish-owl Ketupa
ketupu and the kingfishers Alcedo meninting, A. puichella, Pelargopsis capensis, Ceyx rufidorsus,
Halcyon pileata and H. chloris. There is a very large roost of the Long-tailed Parakeet Psittacula
longicauda on a steep hill near Kuala Melayu.
A preliminary list of the mammals of the Nature Reserve includes two Insectivora, four
Chiroptera, seven Primata, seven Rodentata, two Carnivora and five Ungulata. Many more species
(particularly nocturnal species) are known to occur in the area and presumably occur in the
reserve. The reserve supports a very high density of Proboscis Monkeys Nasalis larvatus, which

live in large troops of up to 60 individuals and provide one of the main wildlife spectacles. The
density of Orang-utans Pongo pygmaeus is the highest known for any site, perhaps because of the
abundance of fruiting trees favoured by this species, e.g. Durio sp, Garcinia spp, Ficus spp,
Nephelium sp, Artocarpus sp, Dialium sp, Euphoria malayana, Dracontomelum mangiferum and
Dillenia sp. Other mammals include Pteropus vampirus, Hylobates agilis, Macaca fascicularis,
Presbytis rubicunda, P. melalophos, Nycticebus coucang, Helarctos malayanus, Viverra
tangalunga, Tragulus napu, T. javanicus, Muntiacus muntjak, Cervus unicolor and Sus barbatus.
The rare Asian Two-horned Rhinoceros Dicerorhinus sumatrensis is known to have occurred in
the past, but is now believed to be extinct in the area. The last definite record was an individual
shot in 1939.
Reptiles include the rare False Gharial Tomistoma schlegelii, the monitor lizard Varanus
borneensis (reported to be numerous) and the python Python reticulatus.
Special floral values: The forests support a great diversity of orchid species.
Research and facilities: Various preliminary surveys of the fauna and flora have been carried out,
and several studies have been conducted on the primates.
References: FAO (1982c); IUCN (in prep); Karpowicz (1985); MacKinnon & Artha (l98la);
Mahitala Unpar (1983).
Criteria for inclusion: 1b, 2a, 2b, 3b.
Source: Marcel J. Silvius and Edi Djuharsa.
Wetland name: Paloh
Country: Indonesia
Coordinates: 2°35'-2°46'S, 109°Ol'-l09°22'E;
Location: 50 km NNE of Singkawang, Kabupaten Sambas, West Kalimantan.
Area: 176,548 ha.
Altitude: 0-5m.
Biogeographical province: 4.25.12.
Wetland type: 02, 05 & 07.
Description of site: A large area of mangrove forest, dry beach forest and sandy beaches
stretching for about 15 km along the coast from the mouth of the Belacan River; also some Nypa
swamps along the lower reaches of the Belacan River. Some of the mangrove forest has been
highly disturbed by logging activities.
Climatic conditions: Humid tropical maritime climate with an average annual rainfall of about
3,000 mm. Average temperatures range from 27-30°C; the average relative humidity is 80%.
Principal vegetation: Mangrove communities with species of Avicennia, Rhizophora, Bruguiera
and Sonneratia; Nypa fruticans swamp, particularly along the Belacan River; dry beach forest with
Casuarina sp, Ipomoea pescaprae, Hibiscus tiliaceus, Terminalia catappa and Pandanus tectorius.
Land tenure: BKPH-Sambas.
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a Wildlife Reserve.
Land use: Forestry activities and the collecting of sea-turtle eggs.
Disturbances and threats: Excessive collection of sea-turtle eggs, cutting of mangroves for
firewood and logging activities.
Economic and social values: The mangrove forest is a breeding and nursery area for species of
marine fishes and prawns important in the local fishery.
Fauna: Fishes include Labroides dimidiatus and species of Katsuwonis, Mugil, Lutjanus, Caranx,
Epinephelus, Chaetodon, Acanthusus, Pomacentrus and Amphiprion. Water birds known to occur
in the area include Phalacrocorax sp, Egretta intermedia, Ciconia episcopus, Pandion haliaetus,
Haliaeetus leucogaster, Esacus magnirostris, Actitis hypoleucos, Sterna albifrons and Halcyon

chloris. Mammals include Macaca sp, Presbytis sp, Sus sp, Muntiacus muntjak, Cervus unicolor
and Manis javanica.
The sandy beaches provide important nesting sites for the sea-turtles Chelonia mydas,
Eretmochelys imbricata and Lepidochelys sp. Other reptiles include Callagur borneensis and
Varanus salvator.
Special floral values: No information.
Research and facilities: Preliminary faunal and floral surveys have been carried out.
References: Direktorat P.P.A. (1986e).
Criteria for inclusion: lb, 2a, 2c, 3b.
Source: Edi Djuharsa and Marcel J. Silvius.
Wetland name: Hutan Sambas
Country: Indonesia
Coordinates: 1°55'N, 109°25'E;
Location: in the extreme northwest corner of Kalimantan on the border with Sarawak, Kabupaten
Sambas, West Kalimantan.
Area: 120,000 ha.
Altitude: Sea level to 600m.
Biogeographical province: 4.25.12.
Wetland type: 05, 07 & 21.
Description of site: A large area of lowland forest including about 43,000 ha of mangrove forest
and 100 ha of beach forest. The rest of the area consists of peat swamps and moist lowland
dipterocarp forest. The depth of water in the peat swamps varies from 50 cm in the wet season to
10-20 cm in the dry season. The main riverine system is the Sungai Sambas and its tributaries. The
Sambas is about 500-1,000 meters wide and has a maximum depth of nine meters during the rainy
season. Tidal influence is noticeable up to 30 km inland.
Climatic conditions: Humid tropical climate with an average annual rainfall of about 2,500 mm.
Principal vegetation: Mangrove forest, peat swamp forest, freshwater swamp forest and moist
lowland dipterocarp forest. Dominant tree species include Gonystylus bancanus, Dactyloclados
stenostachys, Campnosperma auriculata, Vatica oblongifolia and Shorea spp. The undergrowth
consists of species of Pandanus and Palmae.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a Nature Reserve (Cagar
Alam).
Land use: Forestry exploitation, shifting agriculture, hunting and harvesting of turtle eggs.
Disturbances and threats: Uncontrolled logging, hunting, harvesting of sea-turtle eggs and
shifting agriculture. In 1979, the timber stock was considered to be sufficient for profitable
exploitation, but it is not known whether or not commercial logging has since been carried out.
Economic and social values: The area could be part of an international reserve, linking up with
the Samunsam Reserve in Sarawak, Malaysia.
Fauna: The area is known to be rich in wildlife, and there are several large and important
sea-turtle nesting beaches.
Special floral values: The area is known to be of exceptional floral richness.
Research and facilities: A survey was carried out by the Direktorat Bina Program in 1979. An
ecological survey was planned in 1986, but the researcher was not permitted to enter the area
because of its military status (near the border with Sarawak).
References: Direktorat Bina Program (1979); MacKinnon & Artha (198la).
Criteria for inclusion: lb, 2a, 2b, 3b.

Source: Marcel J. Silvius and Eva T. Berczy.
Wetland name: Danau Sentarum
Country: Indonesia
Coordinates: 0°45'-l°02'N, 111°57'-l12°20'E;
Location: north of the Kapuas River, 700 km upstream from Pontianak, West Kalimantan.
Area: 80,000 ha.
Altitude: 35m.
Biogeographical province: 4.25.12.
Wetland type: 14 & 21.
Description of site: A low-lying plain with some 40,000 ha of lakes and almost 40,000of
freshwater swamp forest and peat swamp forest, in the upper Kapuas river basin, some 700 km
upstream from the delta. The plain is surrounded by hills rising to 400-500m, and a few isolated
hills occur within the plain. This region, with its numerous lakes of various sizes and many
interconnecting water courses, acts as a buffer for flood waters from the Kapuas River during the
wet season, and regulates the flow of water further downstream. The lakes are shallow and
ephemeral, and are best seen as extensive flood plains bearing a close similarity to the Grande Lac
system in Kampuchea. The maximum depth of water during the wet season is about 7-8m. In most
dry seasons, the lakes dry out completely leaving only a series of small streams. The pH is 5.0 in
the lakes, 5.5-6.0 near the Kapuas River and about 4.0 in the peat swamps. The lake waters are
coloured dark brown by tannic acids.
Climatic conditions: Humid tropical climate with an average annual rainfall of about 4,500 mm.
The wettest months are October, November, December, March and often April; the driest months,
June, July and August. The maximum temperatures are 35.0-35.5°C; the minimum, 21.5-22.0°C.
Principal vegetation: The aquatic vegetation includes Eichhornia crassipes, Polygonum spp,
Cyperaceae and Poaceae. Stunted swamp forest is dominated by Barringtonia acutangula, Croton
slip, Eugenia spp, Garcinia spp and Ixora mentangis. There are two types of freshwater swamp
forest: forest near the Kapuas River is dominated by species of Calophyllurn, Eugenia, Garcinia,
Dyospyros and Melanorrhoea; elsewhere the swamp forest is characterized by Fragraea fragrans,
Mallotus spp and Shorea balangeran. The peat swamp forest is dominated by Calophyllum spp,
Dryobalanops abnormis, Eugenia spp and Shorea seminis. Plant communities in adjacent areas
include heath forest, hill dipterocarp forest and secondary forest.
Land tenure: State owned (PHPA).
Conservation measures taken: The area was declared a Wildlife Reserve (Suaka Margasatwa) in
1982. This conservation status is considered to be adequate, but actual protection is lacking
(Giesen, 1987).
Conservation measures proposed: Giesen (1987) has made the following recommendations:
1. that logging and shifting cultivation be prohibited within the primary forest areas;
2. that various restrictions be placed on fishing activities, including curbs on mechanization and
the prohibition of fine-meshed nets;
3. that village growth be curtailed;
4. that the boundary of the reserve be realigned to follow natural boundaries such as rivers.
Land use: Fishing, shifting cultivation, cultivation of rice and hunting. About 2,800-3,500 people
live in some twenty villages within the reserve. Most are dependent on fisheries for their
livelihood, while cultivation, logging and trade are of marginal importance.
Possible changes in Land use: Large tracts of the surrounding forests have been granted in
concession to logging companies. There are plans to construct six dams for irrigation purposes and
electricity generation on tributaries of the upper Kapuas River. These will have a profound effect

on the water regime of the Sentarum lakes and floodplain, and may result in a decline in fisheries
production.
Disturbances and threats: Illegal logging, heavy hunting pressure and considerable human
disturbance from the many small villages in the area. The forests are very susceptible to fire, and
many hundreds of hectares have been lost to forest fires in recent years. Less than 1% of the
reserve has been affected by shifting cultivation, but 50-70% of the adjacent hill slopes have been
cleared of their original vegetation. The population of Asian Arowana Scieropages formosus is
declining rapidly because of excessive trapping for the ornamental fish trade. Although the
Arowana has been listed on Appendix I of CITES since 1975, international trade in the species
continues.
Economic and social values: At least 3,000 to 4,000 fishermen are active in the lakes within the
reserve. The annual production of fishes in the reserve is estimated at 3,000 metric tonnes.
Productivity is high compared to other floodplain fisheries: 37.5 kg/ha/year for combined lakes
and inundated forests, and 75 kg/ha/year for lakes alone. The total value of the fisheries in 1985
was calculated to be over 15,000 million rupees for edible fish and 775 million rupees for
ornamental fish (Giesen, 1987). Some 300 tonnes of fish are consumed locally; the remainder is
dried and salted for sale.
Of 207 plant species investigated by Giesen (1987), no fewer than 87% have a known use in the
area, and most of these are useful to man.
Fauna: Some 113 species of fishes have been recorded. The commonest genera are:
Puntius (7 species)
Kryptopterus (6 species)
Osteochilus (6 species)
Ophiocephalus (5 species)
Rasbora (5 species)
The most abundant species in the fish catches are Helostoma ternmincki, Mystus nernurus,
Cyclocheilichthys janthochin, Osteochilus melanopleura and Kryptopterus micronema. There is a
marked seasonal migration of fish to and from the Kapuas River, and an annual cycle in the
relative abundance of herbaceous and predatory fishes. The popular and very expensive red variety
of the Asian Arowana Scieropages formosus occurs in the lake. Individuals of this variety, which
in Indonesia is known only from West Kalimantan, may sell for as much as US dollar 2,700 in
Jakarta.
The lakes and swamp forests support a wide variety of water birds including Anhinga
melanogaster, Ixobrychus cinnamomeus, Ardeola bacchus, Egretta spp, Ardea purpurea. Ciconia
(episcopus) stormi, Sterna albifrons, the raptors Haliastur indus, Ichthyophaga ichthi'aetus, I.
nana, the fish-owl Ketupa ketupu and the kingfisher Pelargopsis capensis.
Mammals known to occur in the swamp forests include Amblonyx cinerea, Nannosciurus
melanotus, Nasalis larvatus, Macaca fascicularis, Cervus unicolor, Hystrix brachyura, Sus
barbatus and Tragulus spp. Other species occurring in surrounding hill forests include
Arctogalidia irivirgata, Helarcios malayanus, Hylobatus muelleri and Pongo pygmacus.
Frogs are common. Common reptiles include Chitra indica, a tortoise, probably Testudo ernys,
Varanus borneensis and V. salvator. The Estuarine Crocodile Crocodylus porosus and False
Gharial Tomistoma schlegelii still occur in the swamps, but are now uncommon.
Four species of molluscs have been recorded, including two species of freshwater mussels.
Special floral values: Giesen (1987) recorded 282 species of plants of 70 families, including the
first Bornean record of Gluta pubescens (Anacardinaceae) and a possible new species of Vatica (a
dipterocarp). The latter is one of the commoner tree species in the inundated forests.
Research and facilities: The area has been visited by few scientists. The main expeditions to date
have been those of Molengraaff, a geologist, in 1900, Polak, a soil scientist, in 1949, Vaas, an
ichthyologist, in 1952, and Giesen, an ecologist, in 1984.

References: Giesen (1987).
Criteria for inclusion: 1b, le, 2a, 2b, 3b.
Source: Marcel J. Silvius and Eva T. Berczy.
Wetland name: The Marisa Wetlands
Country: Indonesia
Coordinates: 0°25'S, l2l°50'E;
Location: on the coast 130 km west of Gorontalo, in the western part of North Sulawesi.
Area: Over 2,000 ha of wetlands in a total region of c.94,000 ha.
Altitude: 0-10m.
Biogeographical province: 4.24.12.
Wetland type: 07, 11 & 21.
Description of site: Two coastal areas of mangrove forest, beach vegetation and freshwater
swamp forest (1,000 ha) within the Randangan Proposed Wildlife Reserve, Panua Nature Reserve
and Tanjung Panjang Proposed Wildlife Reserve. The Tanjung Panjang area also includes some
islands of Nypa swamp with colonies of water birds.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest, Nypa fruticans swamp and beach vegetation.
Land tenure: The Randangan and Tanjung Panjang areas are state owned (Indonesian
Government); the Panua Nature Reserve is state owned and under the management of PHPA.
Conservation measures taken: The Panua area (1,500 ha) has been protected as a Nature Reserve
(Cagar Alam) since 1938.
Conservation measures proposed: The Randangan area (90,000 ha) and Tanjung Panjang area
(2,500 ha) have been proposed as Wildlife Reserves (Suaka Margasatwa).
Land use: No information.
Disturbances and threats: Encroachment by settlers in the transmigration programme, the
stealing of Maleo eggs, invasion by domestic livestock, and gold mining activities. There are plans
to carry out logging in the area.
Economic and social values: The region's large population of water birds may be important in
controlling pests on irrigated agricultural land in the Marisa Project. This project aims to irrigate a
large area of saline swamp and accept large numbers of transmigrants.
Fauna: There are known to be several large breeding colonies of water birds on Nypa islands in
the Randangan delta, but no details are available. Maleo Birds Macrocephalon maleo breed in the
adjacent lowland forest.
Special floral values: No information.
Research and facilities: None
References: MacKinnon & Artha (1982d).
Criteria for inclusion: 1b, 2a, 2c, 3b.
Source: Marcel J. Silvius.
Wetland name: Togian Archipelago
Country: Indonesia
Coordinates: 0°08'-O°34'S, 121°34'-122°24'E;
Location: in Tomini Bay, Kabupaten Poso, Central Sulawesi.
Area: Unknown.
Altitude: Sea level to 542m.
Biogeographical province: 4.24.12.
Wetland type: 03, 04 & 05.

Description of site: A group of small islands with fringing sandy beaches and extensive, well
developed and almost undamaged coral reefs, including atoll, barrier, fringing and patch reef types.
Climatic conditions: Humid tropical climate.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: The islands have been proposed as a Wildlife Reserve (Suaka
Margasatwa), Nature Reserve (Cagar Alam) and Marine Conservation Area (Kawasan Pelastai ian
Alam Laut).
Land use: Fishing.
Disturbances and threats: Dynamite fishing on the coral reefs; harvesting of sea-turtles, turtle
eggs, tridacnid clams and coconut crabs for local consumption; and export of rattans, pearl oysters,
trochus shells and coconut crabs by non-resident entrepreneurs.
Economic and social values: The islands are scenically very attractive and have great potential
for the development of tourism. The surrounding waters support a locally important fishery.
Fauna: The Dugong Dugong dugon occurs around the islands. The sandy beaches are important
for nesting Green Sea Turtles Chelonia mydas and Hawksbill Turtles Eretmochelys imbricata, and
the Estuarine Crocodile Crocodylus porosus occurs. Invertebrates of note include coconut crabs,
four species of tridacnid clams, pearl oysters and trochus shells. No information is available on the
avifauna.
Special floral values: No information.
Research and facilities: None
References: MacKinnon & Artha (l982d).
Criteria for inclusion: lb. 2a.
Source: Marcel J. Silvius.
Wetland name: Perairan Pulau Peleng
Country: Indonesia
Coordinates: l°10'-2°15'S, l22°45'-123°55'E;
Location: around Pulau Peleng and the Banggi Islands, Kabupaten Banggai, Central Sulawesi.
Area: Unknown.
Altitude: Sea level.
Biogeographical province: 4.24.12.
Wetland type: 03, 04 & 05.
Description of site: The shallow waters around Pulau Peleng and the Banggai Islands, with their
variety of coral reef and sea-grass habitats, and sandy beaches on several of the islands.
Climatic conditions: Humid tropical climate.
Principal vegetation: Extensive beds of sea-grasses.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a Marine Park.
Land use: Fishing and hunting.
Disturbances and threats: Excessive hunting of Dugong and sea-turtles, and the harvesting of
Tridacnid clams and sea-turtle eggs. Turtle eggs are collected in large numbers by the Bajo people
to sell in Mantangan and Bonepuso.
Economic and social values: No information.
Fauna: A very important area for the Dugong Dugong dugon, which is still remarkably common
despite heavy hunting pressure. Beaches on several of the Banggai Islands are important for
nesting sea-turtles (e.g. Bokan Islands). No information is available on the avifauna of the islands.

Special floral values: No information.
Research and facilities: None
References: MacKinnon & Artha (l982d).
Criteria for inclusion: lb, 2a, 2c.
Source: Marcel J. Silvius.
Wetland name: Bakiriang
Country: Indonesia
Coordinates: l°37'S, 122°05'E;
Location: 70 km ENE of Tomari Bay, Kabupaten Banggai, Central Sulawesi.
Area: 1,000 ha.
Altitude: Sea level.
Biogeographical province: 4.24.12.
Wetland type: 05.
Description of site: A long, white, sandy beach, the adjacent narrow strip of beach forest, and part
of the forested area behind the beach ridge.
Climatic conditions: Humid tropical climate.
Principal vegetation: Beach forest and lowland forest.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a Wildlife Reserve (Suaka
Margasatwa).
Land use: Harvesting of the eggs of Maleo Birds.
Possible changes in Land use: There is likely to be a considerable increase in population under
transmigration schemes along the whole length of the coast.
Disturbances and threats: Clearing of forest in the feeding areas of the Maleo Birds, and lack of
scientific guidelines in determining harvest quotas for their eggs.
Economic and social values: The eggs of the Maleo Birds have been harvested in the traditional
way for many years, apparently on a sustainable yield basis.
Fauna: The beach is used as a nesting site by a large population of Maleo Birds Macrocephalon
maleo.
Special floral values: None known.
Research and facilities: None
References: MacKinnon & Artha (1982d).
Criteria for inclusion: 1b, 2a, 2c.
Source: Marcel J. Silvius.
Wetland name: Morowali
Country: Indonesia
Coordinates: l°40'-2°10'S, 121°lO'-121°35'E;
Location: at the head of Tomari Bay, Kabupaten of Poso, Central Sulawesi.
Area: 200,000 ha, including 45,000 ha of alluvial plains along the coast.
Altitude: Sea level to 3,000m.
Biogeographical province: 4.24.12.
Wetland type: 01, 02, 03, 06, 07, 11, 12, 14 & 21.
Description of site: The main watershed of the eastern peninsula of Sulawesi, extending south
towards Tomari Bay and including the water catchment basins of the Solato, Tiworo, Morowali
and Ranu Rivers. There are three major mountain ridges running in a northwest to southeast

direction. Most of the area is covered with primary forest. There are some mangrove forests on the
coast, especially in the estuaries of the Ranu, Morowali, Sumara, Tiworo and Solato Rivers.
The extensive alluvial plains are covered with mixed swamp forest, some of which is permanently
inundated and some of which is seasonally inundated. There are two lakes (the Ranu Lakes) with
large areas of open water, some muddy margins overgrown with sedges and rushes, and some
small areas of Pandanus and sago palms. There are several small islands in Tomari Bay including
Pulau Tokobae and Pulau Tomari. These islands are covered in virtually untouched forest and
contribute largely to the spectacular views of the bay.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 3,500-4,500
mm. Temperatures range from 21°C to 32°C (average at sea level 27°C). The average relative
humidity is 75%.
Principal vegetation: Rhizophora apiculata is the dominant tree species in the mangroves.
Other species include R. mucronata, Sonneratia alba, Bruguiera gymnorhiza, Lurnnitzera
racernosa, Ceriops tagal, Xylocarpus granatum and Acrostichum sp. The mixed swamp forests
include Pandanus sp, Aistonia scholaris, Calophyllum soulattri, Gonystylus macrophyllus and
Palaquium sp. Slender bamboos and rattans are abundant, and Pandanus is abundant in the
undergrowth. Some areas of swamp forest are dominated by Agathis sp. Dominant plants in
adjacent areas include Acrostichum spp, Pandanus tectorius, Ficus spp, Eugenia sp and Casuarina
sp.
Land renure: Partly state owned (Indonesian government, PHPA) and partly owned by the Mon
and Wana tribes.
Conservation measures taken: The area has been protected as a Strict Nature Reserve (Cagar
Alam) since 1980.
Conservation measures proposed: None
Land use: Fishing in coastal areas; shifting cultivation and the collection of rattan and damar
(resin of the Agalhis tree) in the forests. Local production amounts to 1,000 tons of rattan and 200
tons of damar per year. Local people hunt with blow-pipes. The Wana Tribe in the mountain
forests are said to attack strangers with blow-pipes and darts. This is probably the main reason why
the shores of the Ranu Lakes still remain unsettled. There are about 6,000 people registered in the
area. Activities in surrounding areas include forestry and mining.
Disturbances and threats: Virtually the whole lower part of the Morowali Reserve has been
allocated in timber concessions. There is some logging of Agathis trees, and the collection of resin
kills the trees. The local people also collect the eggs of the Maleo Bird Macrocephalon maleo.
Economic and social values: The area has great potential for tourism and scientific research. The
bulk of the production of ratan and damar is exported to Singapore and Hong Kong. The reserve
incorporates the traditional hunting grounds and areas of shifting cultivation for several local
tribes. The protected watersheds are also important for their irrigation capacity.
Fauna: The reserve is very rich in water birds. A great variety of species has been recorded
including Podiceps ruficollis, Pelecanus conspicillatus, Phalacrocorax sulcirostris, P.
melanoleucos, Anhinga melanogaster, Jxobrychus sinensis, I. eurhythmus, I. cinnamomeus, I.
flavicollis, Gorsachius goisagi, Ardeola speciosa, Bubulcus ibis, Butorides striatus, Egretta sacra,
E. eulophotes, E. garzetta, E. intermedia, Ardea purpurea, A. sumatrana, Ciconia episcopus,
Plegadis falcinellus, Dendrocygna arcuata, Nettapus coromandelianus, Anas gibberifrons, A.
superciliosa, A. querquedula, Aythya australis, Rallus striatus, R. philippensis, Rallina
eurizonoides, Porzana cinerea, Amaurornis isabellina, A. phoenicurus, Gallicrex cinerea,
Gallnula tenebrosa, Porphyrio porphyrio and Irediparra gallinacea.
Tomari Bay supports a variety of sea-birds including Sula leucogaster, S. dactylatra, Fregata
minor, F. ariel, Sterna sumatrana, S. albifrons, S. bergii and Anous stolidus. The coastal zone is
also of considerable importance for migratory shorebirds. The following species have been
recorded in the Area: Pluvialis dominica, P. squatarola, Charadrius dubius, C. alexandrinus, C.

mongolus, C. leschenaultii, C. asiaticus, Limosa limosa, L. lapponica, Numenius minutus, N.
phaeopus, N. madagascariensis, Tringa totanus, T. stagnatilis, T. nebularia, Xenus cinereus,
Actitis hypoleucos, Heteroscelus brevipes, Phalaropus lobatus, Gallinago stenura, G. megala,
Calidris tenuirostris, C. ruficollis, C. subminuta and Limicola falcinellus.
Resident shorebirds include the White-headed Stilt, Beach Thick-knee, Malay Sand Plover
(Himantopus leucocephalus, Esacus magnirostris, Charadrius peroni) and the endemic Sulawesi
Woodcock Scolopax celebensis. Other resident birds include Pandion haliaetus, the megapodes
Macrocephalon maleo, Megapodius freycinet, and the kingfishers Alcedo meninting, A. atthis,
Pelargopsis capensis, P. melanorhyncha, Halcyon chloris, H. monachus and H. princeps.
Mammals known to occur in the Morowali area include Phalanger celebensis, P. ursinus,
approximately 29 species of bats, Tarsius spectrum, Macaca tonkeana, Macrogalidia
musschenbroeki, Viverra tangalunga, Babirousa babirussa, Sus verrucosus, Cervus timorensis and
Bubalus quarlesi. Many of these species are endemic to Sulawesi.
The Estuarine Crocodile Crocodylus porosus is still fairly common in coastal areas and especially
at the Ranu Lakes. Other reptiles include Varanus sp, Hydrosaurus amboinensis, Testudo sp,
Python reticulatus, Natrix sp, Psammodynastes sp, Dryophis sp and Trimersurus wagleri.
About 230 species of butterflies have been collected in the reserve, mainly in the montane areas.
The dominant families are Lycaimidae and Hesperiidae.
Special floral values: No information.
Research and facilities: The importance of the area for nature conservation was first recognized
by A.P.M van der Zon and Yaya Mulyana in 1978. In 1980, a survey was carried out under the
"Operation Drake" programme. This was based in Morowali from January to April 1980. A
management plan has been prepared by A. Laurie (1980).
References: FAO (1978b); IUCN (in prep); Laurie (1980).
Criteria for inclusion: lb. 2a, 2b, 2c, 3b.
Source: Marcel J. Silvius and Edi Djuharsa.
Wetland name: Danau Poso
Country: Indonesia
Coordinates: 1°45'-2°05'S, 120°31'- 120°42'E;
Location: 125 km southeast of Palu, Central Sulawesi.
Area: c.38,000 ha.
Altitude: 510m.
Biogeographical province: 4.24.12.
Wetland type: 14.
Description of site: A large, permanent, freshwater lake in the hills of central Sulawesi. The lake
drains north via the Sungai Poso into Tomini Bay.
Climatic conditions: Humid tropical climate.
Principal vegetation: No information.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing.
Disturbances and threats: The two endemic species of fishes of the family Adrianichthyidae may
have been exterminated as a result of the introduction of predatory fish species.
Economic and social values: No information.
Fauna: The fish fauna includes four endemic species known only from this lake: Adrianichthys
kruyti, Xenopoecilus poptae (Adrianichthyidae), Weberogobius arnadi (Gobiidae) and

Homorhamphus celebensis (Hemirhampidae). However, A. kruyci and X. poptae are very rare if
not extinct. Introduced fish species include Channa striata and Tilapia mossambica.
The invertebrate fauna includes four endemic snails: Tylamelania carko, T. neritiformis, T.
porcellanica (Thiaridae), and Miratesta celebensis (Planorbidae).
Special floral values: No information.
Research and facilities: None
References: Whitten et al. (1987).
Criteria for inclusion: lb, 2b, 2d.
Source: Marcel J. Silvius.
Wetland name: Napie Basin, Wuasa
Country: Indonesia
Coordinates: 1°35'S, 120°05'E;
Location: in the headwaters of the Sungai Lariang, 80 km SSE of Palu, Central Sulawesi.
Area: 10,000 ha, including 8,000 ha of wetlands.
Altitude: 1,100m.
Biogeographical province: 4.24.12.
Wetland type: 14, 15 & 18.
Description of site: A tectonic basin in the headwaters of the Lariang River, with extensive
permanent swamps and seasonally inundated marshes. The alluvium is of lacustrine origin the tiny
Lake Rano persists as a remnant of a former much larger lake. The extent of flooding probably
varies seasonally according to rainfall in the catchment area. The wetland drains west via the
Lariang River into the Makassar Strait, As with Lake Lindu (site 89), the swamps are reported to
be a source of Schistosomiasis.
Climatic conditions: The basin is situated in a rain shadow and has a relatively dry tropical
climate with an average annual rainfall of 1,500 mm. The wettest months are March-May, and the
driest are August-September.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Some rice cultivation.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No information.
Special floral values: A good example of a high altitude swamp.
Research and facilities: None
References: None
Criteria for inclusion: la.
Source: Derek A. Holmes.
Wetland name: Lake Lindu (Lore Lindu)
Country: Indonesia
Coordinates: 1°20'S, 120°05'E;
Location: 50 km SSE of Palu, Kabupaten Donggala/Poso, Central Sulawesi.
Area: Lake 4,250 ha; Wildlife Reserve 229,000 ha.
Altitude: Lake 960m; Wildlife Reserve 200-2,356m.
Biogeographical province: 4.24.12.

Wetland type: 14.
Description of site: An ancient, permanent, freshwater lake situated in a large Wildlife Reserve
(the proposed Lore Lindu National Park). The only other wetland habitats in the prcposed National
Park are the Lariang and Palu Rivers.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,330 mm. The
temperature varies from 16-29°C, the relatively humidity, from 44-100%.
Principal vegetation: No information is available on the aquatic vegetation. The reserve contains
extensive tracts of lowland, sub-montane and montane rain forest.
Land tenure: State owned (PHPA).
Conservation measures taken: The entire area (229,000 ha) was designated as a Wildlife Reseve
(Suaka Margasatwa) in 1973 and 1981. A Recreation Park (Taman Wisata) of 31,000 ha was
established around the lake in 1978.
Conservation measures proposed: The Wildlife Reserve has been proposed as a National Park.
Land use: Fishing and outdoor recreation; agriculture in surrounding areas.
Disturbances and threats: The endemic fish Xenopoecilus sarasinorum has become very rare and
may, in fact, have been extirminated as a result of the introduction of predatory fishes. Populations
of endemic snails have also been very much reduced by these predatory fishes. Over-fishing has
become a problem, and there is a considerable amount of logging and hunting in surrounding
areas.
Economic and social values: The reserve has great potential for outdoor recreation, and contains
some of the finest megalith monuments in Indonesia, of considerable ethnic and historical interest.
The lake is an important source of irrigation water for a large area of agricultural land. It is of
special interest as one of the few sites in Indonesia with the disease Schistosomiasis. In the 1930s
and 1940s, the related disease Echinostomiasis was also present. The endemic mussels Corbicula
lindoensis and C. subplanata were the primary source of human infection.
Fauna: The lake and surrounding forests of the Wildlife Reserve contain a wealth of endemic
wildlife. Six species of fishes have been recorded including the endemic Xenopoecilus sarainorum,
known only from this lake, and Anabas testudineus. Introduced fish species include Channa striata
and Tilapia mossambica.
A wide variety of water birds has been recorded including Podiceps ruficollis, Pelecanus
conspicillatus, Phalacrocorax melanoleucos, Anhinga melanogaster, Ixobrychus cinnamomeus, I.
flavicollis, Ardeola speciosa, Bubulcus ibis, Butorides striatus, Egretta garzetta, E. intermedia, E.
alba, Ardea purpurea, Ciconia epsicopus, Plegadis falcinellus, Dendrocygna arcuata, Anas
gibberifrons, A. superciliosa, Aythya australis, Haliastur indus, Haliaeetus leucogaster,
Ichthyophaga nana, Amaurornis phoenicurus, A. isabel/ma, Rallus philippensis, R. striatus, R.
torquatus, Poliolimnas cinereus, Gallicrex cinerea, Gallinula chioropus, G. tenebrosa, Porphyrio
porphyrio, Irediparra gallinacea, Pluvialis dominica, Charadrius dubius, Tringa glareola, Actitis
hypoleucos, Gallinago megala, Himantopus leucocephalus, Chlidonias hybrida, the kingfishers
Alcedo meninting, A. atihis, Ceyx fallax, Pelargopsis melanorhyncha, Halcyon chloris, Cittura
cyanotis, Actenoides monachus and A. princeps, and the warbler Acrocephalus orientalis. Two
species of rails endemic to Sulawesi, the Snoring Rail Aramidopsis plateni and Bare-faced Rail
Gymnocrex rosenbergii, were observed in primary forest in the reserve in 1987. There have been
no published records of the former species for about 45 years, while the latter was previously
known from a single specimen and sight record. The endemic Sulawesi Woodcock Scolopax
celebensis occurs in the forests around the lake.
Mammals include Cervus tirnorensis, Macaca tonkeana, Phalanger ursinus, P. celebensis,
Macrogalidia muschenbroeki, Sus celebensis, Babyrousa babyrusa and Anoa quarlesi.
Amongst the reptiles, the snakes include Python reticulatus, Elaphe erythrura, E. janseni,
Psammodynastes pulverulentus, Xemopeltis unicolor, Ophiophagus hannah and Cylindrophis
celebensis (only one specimen known). Eleven species of lizards have been recorded including an

undescribed Leiolopisma, the endemic Spenomorphus nigrolabris, Gekko gecko and Mabouya spp.
The twelve amphibians known from the area include an undescribed Oreophryne.
There are three endemic snails in the lake, Brotia scalariopsis, B. teradjarum (Thiaridae), and
Protancyclus adhaerens (Viviparidae), and two endemic mussels, Corbicula lindoensis and C.
subplanata (Corbiculidae).
Special floral values: No information.
Research and facilities: Several faunal and floral surveys have been carried out in the Wildlife
Reserve.
References: Direktorat P.P.A. (1980c); MacKinnon & Artha (1982d); Whitten et al. (1987); WWF
(1981).
Criteria for inclusion: lb, 2a, 2b, 2d, 3b.
Source: Marcel J. Silvius and Edi Djuharsa.
Wetland name: Lariang-Lumu Plains
Country: Indonesia
Coordinates: 1°l0'-l°45'S, l19°l7'-119°31'E;
Location: between Pasangkayu and Mamuju on the west coast of South Sulawesi, close to the
border with Central Sulawesi.
Area: 145,000 ha, including Lumu 45,000 ha, Karosa 28,000 ha, Lariang 40,000 ha and
Pasangkayu 32,000 ha.
Altitude: Near sea level.
Biogeographical province: 4.24.12.
Wetland type: 02, 05, 07, 08, 11, 13 & 21.
Description of site: The west coast plains of northern South Sulawesi are the most extensive areas
of alluvium on the island of Sulawesi. Habitats range from sandy beaches and river mouths with
narrow mangrove fringes and tidal areas, to extensive riverine alluvial swamps and peat swamps.
Much of the area remains under primary forest.
Climatic conditions: Humid tropical climate with no marked seasonality. The average annual
rainfall is 2,500 mm.
Principal vegetation: A wide range of natural forest types including mangroves, riverine forest
and swamp forest.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: Surveys are urgently required to identify representative areas
for conservation.
Land use: Extensive settlements on Lumu plain, scattered settlements along the coast (mainly
fishing villages), and some new settlements along the rivers.
Possible changes in Land use: Spontaneous agricultural development and government
development schemes.
Disturbances and threats: Most of the area has been studied under the transmigration planning
programme and rejected as unsuitable for development. Nevertheless, spontaneous development is
proceeding rapidly, and it is unlikely that such extensive alluvial areas can remain undisturbed for
much longer in a densely populated island such as Sulawesi.
Economic and social values: No information.
Fauna: The area is known to be rich in wildlife, including Maleo Macrocephalon maleo, but no
details are available.
Special floral values: The largest area of lowland alluvial forest on Sulawesi. The Lariang plain
(40,000 ha) and contiguous Pasangkayu plain (32,000 ha) are the least disturbed areas.
Research and facilities: None

References: Binnie & Partners & Hunting Technical Services Ltd (1979).
Criteria for inclusion: lb.
Source: Derek A. Holmes.

Wetland name: Lampuko-Mampie
Country: Indonesia
Coordinates: c.3°25'S, 119°15'E;
Location: 30 km east of Majene, Kabupaten Polewali Mamasa, South Sulawesi.
Area: 2,000 ha.
Altitude: Sea level.
Biogeographical province: 4.24.12.
Wetland type: 07, 08 & 21.
swamp forest and
Description of site:A low-lying, swampy area with disturbed secondary forests, 300 ha of
Climatic conditions:Humid tropical climate with an average annual rainfall of 1,500 mm, and an
average temperature ranging from 27-31°C.
Principal vegetation: Mangrove forest dominated by Ceriops tagal,Bruguiera spp, with
Rhizophora spp, Sonneratia sp, and Acanthus ilicifolius. Pandanus sp and Casuarina sp in
adjacent areas.
Land tenure: State owned; managed by PHPA.
Conservation measures taken:The area was designated as a Wildlife Reserve (Suaka
Margasatwa) in 1978.
Conservation measures proposed: None
Land use: Wildlife reserve; fishing, aquaculture and agriculture in surrounding areas.
Disturbances and threats:Drainage of swamps for agriculture, cutting of mangroves for timber
and firewood, and hunting.
Economic and social values:The mangrove swamps play an important role in maintaining the
local fishery resources.
Fauna:The area is reported to be rich in water birds such as egrets, storks, ibises and ducks.
Concentrations of up to 500 Plegadis falcinellus have been recorded. Other species
include
Tachybaptus ruficollis, Anhinga melanogaster, Egreita inlermedia, Ciconia episcopus,
Dendrocygna arcuata, Haliaeetus leucogaster, Actitis hypoleucos and several species of
kingfishers (Alcedinidae). Mammals known to occur in the area include Pteropus sp, Myotis sp.
Macaca sp, Tarsius sp, Crocidura sp, Cervus timorensis, Viverra tangalunga and Sus celebensis.
Reptiles include the Green Sea Turtle Chelonia mydas, Varanus salvator, Python sp, Lygosoma sp,
Mabouya multifasciata and Emoia cyanura.
Special floral values: No information.
Research and facilities: Preliminary faunal and floral surveys have been carried out.
References: Direktorat P.P.A. (1976c); MacKinnon & Artha (1982d).
Criteria for inclusion: lb. 2a, 3b.
Source: Marcel J. Silvius and Agustinus W. Taufik.
Wetland name: Bulurokeng
Country: Indonesia
Coordinates: 5°06'S, 119°26'E;
Location: 5 km northeast of Ujung Pandang, South Sulawesi.
Area: 3 ha.
Altitude: Sea level.
Biogeographical province: 4.24.12.

Wetland type: 10.
Description of site: A small area of under-utilized fish/shrimp ponds on the coast near Ujung
Panjung, with adjacent tidal channels, mudflats and swampy pastureland. The tidal range in the
channels is about one meter.
Climatic conditions: Humid tropical climate.
Principal vegetation: Marsh grasses, riverine scrub and palms. Mangroves are absent.
Land tenure: Privately owned.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Aquaculture on a relatively small scale; livestock grazing on adjacent pastures.
Possible changes in Land use: Intensification of aquaculture.
Disturbances and threats: The construction of a new airport highway along the east side of the
site may have some adverse effects. Any intensification of aquaculture would reduce the suitability
of the area for water birds.
Economic and social values: No information.
Fauna: A very important feeding and roosting area for a wide variety of waterfowl, notably
herons, egrets and shorebirds. The Milky Stork Mycteria cinerea has been recorded on several
occasions, and the Chinese Egret Egretta eulophotes has occurred. Garganey Anas querquedula
occur in good numbers during the northern winter. Twenty-four species of shorebirds have been
recorded, including Limosa limosa (up to 60), Numenius madagascariensis, Caiidris acuminata
and Philomachus pugnax. Other species known to occur include Ixobrychus sinensis, I.
cinnamomeus, Ardeola speciosa, Bubulcus ibis, Egretta garzetta, E. intermedia, E. alba, Ardea
purpurea, Ciconia episcopus, Dendrocygna arcuata, Anas gibberifrons, Chlidonias hybrida, C.
leucoptera, Gelochelidon nilotica and Sterna albifrons.
Monitor lizards Varanus sp are present in the area.
Special floral values: None known.
Research and facilities: None
References: None
Criteria for inclusion: 2a, 2b, 3b.
Source: C.J. Escott.
Wetland name: Muara Sungai Salowatu
Country: Indonesia
Coordinates: 4°22'S, 120°22'E;
Location: 20 km north of Watampone, Bone, South Sulawesi.
Area: 200 ha.
Altitude: Sea level.
Biogeographical province: 4.24.12.
Wetland type: 06, 07 & 10.
Description of site: A coastal area with about 140 ha of Nypa plantations, about 40 ha of other
brackish swamps and marshes, and 20 ha of fishponds and prawn ponds. The wetlands are tidal,
with brackish to saline waters.
Climatic conditions: Humid tropical climate.
Principal vegetation: Nypa fruticans swamp.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: None
Land use: The harvesting of Nypa for thatching purposes, aquaculture (fishponds and prawn
ponds), and a little hunting. The area is inhabited by less than a hundred people.

Disturbances and threats: Hunting and the encroachment of agriculture.
Economic and social values: No information.
Fauna: The wetlands are important for a variety of water birds, and support a large mixed
breeding colony of herons and egrets, located in very dense Nypa swamp. A survey in 1986
recorded the following:
100 Bubulcus ibis
100 Egretta picata
100 E. garzetta
40 E. alba
5 Ardea purpurea
33 Mycteria cinerea
2 Haliaeetus leucogaster
40 Anas gibberifrons
1,200 A. querquedula
and 80 Nycticorax nycticorax and N. caledonicus
Special floral values: No information.
Research and facilities: Interwader carried out a preliminary survey of the area in 1986, and has
recommended that an aerial survey be conducted to assess the importance of the site for water
birds.
References: Uttley (1986).
Criteria for inclusion: 1b, 2a, 2c, 3b.
Source: Marcel J. Silvius.

Wetland name: Danau Tempe and Danau Buaya
Country: Indonesia
Coordinates: 4°06'S, 119°58'E;
Location: 35 km ESE of Parepare, Kabupaten Wajo, Sinkang Region, South Sulawesi.
Area: 9,445 ha.
Altitude: c.50m.
Biogeographical province: 4.24.12.
Wetland type: 14.
Description of site: Two shallow, permanent, freshwater lakes in the same lacustrine system as
Danau Sidenreng (site 95). Danau Tempe (6,000 ha) is much the larger of the two, and is an
outstanding example of a shallow eutrophic lake ecosystem. There are several villages around the
lake, and almost all of the surrounding forest has been cleared, except for the swampy forest
between Tempe and Sidenreng. Both Tempe and Buaya are shallow (maximum depth about 5m)
and support abundant floating vegetation.
Climatic conditions: Humid tropical climate with an average annual rainfall of 1,355 mm and
high relative humidity.
The aquatic vege
Principal vegetation:
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: Danau Tempe has been proposed as a Wildlife Reserve
(Suaka Margasatwa).
Land use: Fishing; agriculture and human settlements in surrounding areas.
Disturbances and threats: Forest clearance, agricultural encroachment, over-fishing and illegal
hunting.
Economic and social values: The lakes support a locally important fishery, and may have some
potential for tourism.

Fauna: The lakes support a wide variety of fishes including two species known only from Danau
Tempe and the nearby Danau Sidenreng (site 95): Oryzias celebensis (Adrianichthyidae) and T.
ladigesi (Atherinidae). Other fishes include Cyprinus carpio, Puntius javanicus, Anabas
testudineus, Helastoma temmincki, Trichogaster pectoralis, Clarias batrachus, Chana hirata,
Anguilla sp and Therapon microcanthus.
Danau Tempe has a greater diversity of water birds than any other lake in Sulawesi. A survey in
April 1986 recorded large numbers of Ixobrychus flavicollis, Ardeola speciosa and Ardea
purpurea, along with:
35 Nycticorax caledonicus
50 Egretta garzetta
170 Plegadis falcinellus
315 Dendrocygna arcuata
40 Anas gibberifrons
10 A. superciliosa
50 Chlidonias leucoptera
Other species present included Tachybaptus ruficollis, Phalacrocorax melanoleucos, Anhinga
melanogaster, Ixobrychus sinensis, I. eurhythmus, I. cinnamomeus, Nycticorax nycticorax,
Bubulcus ibis, Egretta alba, Ciconia episcopus, Amaurornis phoenicurus, Gallinula chloropus, G.
tenebrosa, Porphyrio porphyrio, Irediparra gallinacea, Tringa glareola, Actitis hypoleucos,
Calidris subminuta and Chlidonias hybrida. Mammals include Macaca maura, Paradoxus sp and
Sus sp; reptiles include Hydrosaurus amboinensis, Crocodylus sp and Mabouya multifasciata.
Special floral values: No information.
Research and facilities: Interwader carried out waterbird surveys at both lakes in April 1986
(Uttley, 1986).
References: Direktorat P.P.A. (19801); MacKinnon & Artha (1982d); Uttley (1986).
Criteria for inclusion: 1b, 2a, 2b, 2d, 3b.
Source: Marcel J. Silvius and Agustinus W. Taufik.
Wetland name: Danau Sidenreng
Country: Indonesia
Coordinates: 4°00'S, 119°52'E;
Location: 25 km east of Parepare, Central Sulawesi.
Area: c.3,700 ha.
Altitude: c.50m.
Biogeographical province: 4.24.12.
Wetland type: 14.
Description of site: A permanent freshwater lake in the lowlands of the southern peninsula of
Sulawesi.
Climatic conditions: Humid tropical climate with an average annual rainfall of 1,355 mm.
Principal vegetation: No information.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing.
Disturbances and threats: No information.
Economic and social values: No information. The lake may have some potential for outdoor
recreation and tourism.
Fauna: Little information is available. The lake is known to support a population of the endemic
fish Oryzias celebensis (Adrianichthyidae), and may still support a population of T. ladigesi

(Atherinidae). Both these species are known only from this lake and Lake Tempe, six km to the
southeast (site 94).
Special floral values: No information.
Research and facilities: None
References: Whitten et al. (1987).
Criteria for inclusion: lb. 2a, 2d.
Source: Marcel J. Silvius.
Wetland name: Lamikomiko
Country: Indonesia
Coordinates: 2°58'S, 120°11'E;
Location: near Palopo, at the northwest corner of Teluk Bone, Kabupaten Luwu, South Sulawesi.
Area: 5,000 ha.
Altitude: Sea level.
Biogeographical province: 4.24.12.
Wetland type: 07.
Description of site: Approximately 1,500 ha of coastal mangrove forest backed by lowland forest
on alluvial soils. The forests are of high botanical interest and support a diverse avifauna.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest; lowland rain forest in adjacent areas.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: The area has been proposed as a Nature Reserve (Cagar
Alam).
Land use: Cutting of mangroves for local use.
Disturbances and threats: Excessive exploitation of the mangrove forest.
Economic and social values: No information.
Fauna: The area is known to be rich in water birds, but no details are available.
Special floral values: A particularly diverse mangrove forest, of great botanical interest.
Research and facilities: None
References: MacKinnon & Artha (1982d).
Criteria for inclusion: 1b, 2b.
Source: Marcel J. Silvius.
Wetland name: North Coast of Teluk Bone
Country: Indonesia
Coordinates: 2°58'S, l20°l2'E to 2°35'S, l21°03'E;
Location: the north coast of Bone Bay between Palopo and Malili, South Sulawesi.
Area: c.5,000 ha.
Altitude: Sea level.
Biogeographical province: 4.24.12.
Wetland type: 01, 02, 06 & 07.
Description of site: About 100 km of coastline in a sheltered gulf, with many small river mouths
fringed with mangrove forest. At low tide, about 200 ha of mudflats and about 5,000 ha of sandy
flats are exposed.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest.
Land tenure: State owned (Indonesian Government, PHPA).

Conservation measures taken: Part of the area is totally protected.
Conservation measures proposed: None
Land use: Some aquaculture (prawn ponds and fishponds).
Possible changes in Land use: Part of the area has been designated for agricultural use.
Disturbances and threats: Encroachment of aquaculture ponds and agricultural development.
Economic and social values: No information.
Fauna: An important area for a wide variety of water birds. Birds recorded during a brief survey
in April 1986 include Ardeola speciosa, Butorides striatus, Egretta sp (500), Ardea cinerea, A.
sumatrana, Mycteria cinerea and fifteen species of migratory shorebirds, mainly Charadrius spp,
Limosa lapponica, Numenius phaeopus, Tringa totanus, Xenus cinereus and Heteroscelus
brevipes.
Special floral values: No information.
Research and facilities: None
References: None
Criteria for inclusion: 1b, 2a, 3b.
Source: Marcel J. Silvius.
Wetland name: Malili Lake System
Country: Indonesia
Coordinates: 2°25'-2°56'S, l2l°13'-l21°41'E;
Location: in the hills east of Malili, Central Sulawesi, north of the border with South Sulawesi.
Area: Danau Towuti c.59,000 ha; Danau Matano c.16,500 ha; other lakes c.2,500 ha.
Altitude: 7l0-760m.
Biogeographical province: 4.24.12.
Wetland type: 14.
Description of site: Four permanent, freshwater lakes: Towuti, Matano, Mahalona and Wawontoa,
remarkable for their high number of endemic fish species. Danau Towuti (59,000 ha), the largest
lake in Sulawesi, is surrounded by forested hills. There are extensive nickel mines and
hydro-electric power installations on the southern shore of Danau Matano.
Climatic conditions: Humid tropical climate.
Principal vegetation: No information.
Land tenure: Danau Towuti is state owned (PHPA); no information is available for the other
lakes.
Conservation measures taken: A Recreation Park (Taman Wisata) has been established on the
shore of Danau Towuti. The park includes 6,000 ha of lowland forest on ultra-basic rock.
Conservation measures proposed: None
Land use: Fishing at all four lakes; mining and generation of electricity at Danau Matano. There
are several small villages around Danau Towuti.
Disturbances and threats: The human population is expanding rapidly in the area. Nickel mines
cause a considerable amount of pollution in Danau Matano, and there is some disturbance from the
hydro-electric power station. Many exotic fish species have been introduced in the lakes, and these
introductions continue (four new species in recent years). The main threats to the endemic fishes
are pollution of the lakes with organic effluents from the rapidly expanding human population, and
the introduction of exotic fish species. There are plans to carry out logging in the forests around
Danau Towuti.
Economic and social values: The lakes are set in an area of great scenic beauty, and have
considerable potential for outdoor recreation and tourism.
Fauna: The lakes are remarkable for their high number of endemic fish species. No less than
sixteen species are known only from these lakes, and ten of these are confined to a single lake.

Danau Towuti has the largest number of endemics (ten), followed by Matano (six), Mahalona
(five) and Wawontoa (four). Introduced species include Cyprinus carpio, Channa striata and
Trichogaster tricopterus.
Special floral values: No information.
Research and facilities: None
References: Direktorat P.P.A. (1977b); MacKinnon & Artha (1982d); Whitten et al. (1987).
Criteria for inclusion: 1b, 2b, 2d.
Source: Marcel J. Silvius and Eva T. Berczy.
Wetland name: Watumohae
Country: Indonesia
Coordinates: 4°22'-4°34'S, 121°44'-122°1O'E;
Location: 80 km southwest of Kendari, Kabupatens Kendari and Buton, Southeast Sulawesi.
Area: Hunting Park of 50,000 ha including 3,200 ha of mangrove forest.
Altitude: Sea level to 400m.
Biogeographical province: 4.24.12.
Wetland type: 05, 07, 11 & 18.
Description of site: An area of coastal plains and hills with many rivers, 3,200 ha of mangrove
forest, 25,300 ha of grassland and savanna, and about 21,000 ha of tropical rain forest. The
savanna is a secondary formation, formed as a result of shifting cultivation. Parts of the grassland
and savanna are seasonally flooded.
Climatic conditions: Humid tropical climate with an average annual rainfall of 1,773 mm. The
months of August, September, October, November and December are relatively dry; the rest of the
year is wet.
Principal vegetation: Mangrove forest with Bruguiera gyninorhiza, Sonneratia alba, S. acido,
Ceriops tagal, Rhizophora stylosa, R. apiculata and Avicennia marina. Dominant plants elsewhere
include Imperata cylindrica, Andropogon sp, Saccharum spontaneum, Cyperus sp, Arenga
pinnata, Nauclea orientalis, Metrosidoros petiolata, Garcinia celebica, Hibiscus tiliaceus, Intsia
bijuga, Asporosa sp and Vitex sp.
Land tenure: State owned (PHPA).
Conservation measures taken: The Hunting Park (Taman Buru) of 50,000 ha was established in
1976.
Conservation measures proposed: It has been proposed that hunting should be prohibited and the
status of the park upgraded to that of a Wildlife Reserve (Suaka Margasatwa). The protected area
could eventually be linked with the nearby Rawa Opa Reserve.
Land use: Hunting; agriculture, hunting and tourism in surrounding areas.
Disturbances and threats: Illegal hunting.
Economic and social values: No information.
Fauna: Water birds known to occur in the park include Phalacrocorax sp, Egretta sp, Mycteria
cinerea, Plegadis falcinellus, Dendrocygna guttata, Anas sp, Pandion haliaetus, Haliastur indus,
Sterna albifrons and Halcyon cyanoventris. The Maleo Bird Macrocephalon maleo is present.
Mammals include Cervus timorensis, Sus scrofa, Macaca nigra, Anoa depresicornis, Manis
javanica, Pteropus sp and Bos bubulus. Reptiles include the Estuarine Crocodile Crocodylus
porosus and Varanus salvator.
Special floral values: No information.
Research and facilities: Preliminary faunal and floral surveys have been carried out.
References: Direktorat P.P.A. (1976d & 1978b); Djatmikas (1975); MacKinnon & Artha (1982d).
Criteria for inclusion: l b, 2a, 3b.
Source: Marcel J. Silvius, Edi Djuharsa and Agustinus W. Taufik.

Wetland name: Tanjung Peropa
Country: Indonesia
Coordinates: c.4°05'S, 122°45'E;
Location: Kabupaten Kendari, Southeast Sulawesi.
Area: Area of wetlands unknown; Wildlife Reserve 38,000 ha.
Altitude: Sea level to 800m.
Biogeographical province: 4.24.12.
Wetland type: 05, 07 & 08.
Description of site: A small area of coastal mangrove forest backed by dry shrub and brush forest.
Further inland, the land becomes hilly and is covered with rain forest. Parts of the forest near the
coast have been cleared for agricultural use (ladang). Several small rivers flow through the area;
these are fringed with mangroves along their lower, tidal reaches.
Climatic conditions: Humid tropical climate with an average annual rainfall of 1,600 mm. The
average temperature is 26.3°C, and the relative humidity, 80%.
Principal vegetation: Mangrove forest with Sonneratia alba, Rhizophora mucronata, Ceriops
tagal and Bruguiera sp. Dominant plants in adjacent areas include Imperata cylindrica, Jntsia
bijuga, Tetrameles mediflora, Castaneopsis sp, Arenga pinnata, Bambusa sp, Ficus sp,
Barringtonia sp and Hibiscus tiliaceus.
Land tenure: State owned (PHPA).
Conservation measures taken: The area was designated as a Wildlife Reserve in 1980.
Conservation measures proposed: None
Land use: Nature conservation.
Disturbances and threats: Illegal wood-cutting, shifting cultivation and increased human
settlement.
Economic and social values: No information.
Fauna: An important area for water birds; species known to occur include Phalacrocorax
sulcirostris, Anhinga melanogaster, Nycticorax caledonicus, Egretta alba, Ardea sumatrana,
Ciconia episcopus, Pandion haliaetus, Himantopus leucocephalus, Chlidonias hybrida, Sterna
albifrons and the kingfishers Alcedo atthis and Halcyon cyanoventris.
Mammals include Anoa depressicornis, Macaca nigra, Phalanger celebensis, Sus scrofa, Cervus
timorensis and Callosciurus sp. Reptiles and amphibians include the Estuarine Crocodile
Crocodylus porosus, Varanus salvator, Rana sp and Bufo sp.
Special floral values: No information.
Research and facilities: Basic faunal and floral surveys have been carried out.
References: Direktorat P.P.A. (1978c & 1983b).
Criteria for inclusion: 1b, 2a, 3b.
Source: Edi Djuharsa.
Wetland name: Pulau Kawi-Kabia
Country: Indonesia
Coordinates: 6°54'S, 122°12'E;
Location: in the Flores Sea, 140 km SSW of Pulau Buton, Kabupaten Buton, Southeast Sulawesi.
Area: c.100 ha.
Altitude: Sea level.
Biogeographical province: 4.24.12.
Wetland type: 03 & 05.
Description of site: A small and very remote coral island, used by sea-turtles and sea-birds.

Climatic conditions: Humid tropical climate.
Principal vegetation: No information.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: The island has been proposed as a Nature Reserve (Cagar
Alam).
Land use: Fishing.
Disturbances and threats: Over-fishing, the destruction of coral reefs, and stealing of sea-turtle
eggs.
Economic and social values: No information.
Fauna: Sea-turtles are known to breed on the island, and there may be breeding colonies of
sea-birds, but no details are available.
Special floral values: No information.
Research and facilities: None
References: MacKinnon & Artha (1982d).
Criteria for inclusion: lb, 2a, 2c.
Source: Marcel J. Silvius.
Wetland name: Tukang Besi Archipelago
Country: Indonesia
Coordinates: 5°15'-6°08'S, 123°27'-124°38'E;
Location: at the southeastern extremity of the Sulawesi islands, 30-180 km southeast of Pulau
Buton, Kabupaten Buton, Southeast Sulawesi.
Area: Unknown.
Altitude: Sea level.
Biogeographical province: 4.24.12.
Wetland type: 03, 04 & 05.
Description of site: A number of small, offshore islands with an excellent range of coral reefs
showing the progression from fringing reefs to barrier reefs and atolls. The remotest of the islands,
Pulau Moromaho, supports a large breeding colony of sea-birds.
Climatic conditions: Humid tropical climate.
Principal vegetation: No information.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: The islands and adjacent seas have been proposed as a Marine
Wildlife Reserve (Suaka Margasatwa Laut). It has also been proposed that Pulau Moromaho be
designated as a Strict Nature Reserve (Cagar Alam).
Land use: Fishing.
Disturbances and threats: Over-fishing and the destruction of coral reefs.
Economic and social values: No information.
Fauna: The islands are known to be important for breeding sea-birds, Dugongs Dugong dugon,
sea-turtles and other marine life, but no details are available.
Special floral values: No information.
Research and facilities: None
References: MacKinnon & Artha (1982d).
Criteria for inclusion: lb. 2a, 2c.
Source: Marcel J. Silvius.

Wetland name: Gunung Gamkonora Crater Lake
Country: Indonesia
Coordinates: l°15'N, l27°29'E;
Location: 55 km NNE of Ternate, Kabupaten Maluku Utara, Halmahera, Moluccas.
Area: c.100 ha.
Altitude: Unknown.
Biogeographical province: 5.1.13.
Wetland type: 14.
Description of site: An interesting crater lake on a steep volcano; the highest peak on Halmahera
(l, 640m). The rich volcanic soils on the slopes of the volcano support lush forests, which are an
important water catchment area for the fertile Akelamo valley and coastal agricultural land.
Climatic conditions: Humid tropical climate with heavy rainfall.
Principal vegetation: No information.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed: Mackinnon and Artha (1981b) have proposed that the entire
area (32,000 ha) be designated as a Wildlife Reserve (Suaka Margasatwa).
Land use: No information.
Disturbances and threats: There are plans to carry out logging in the lowlands.
Economic and social values: The crater lake is of considerable scientific interest, and the
surrounding forests are of vital importance in protecting the water catchment area which, with its
loose soils, steep slopes and heavy rainfall, is very vulnerable to erosion. The area has considerable
potential for tourism.
Fauna: No information.
Special floral values: The forests around the crater lake are a good example of very wet forest on
volcanic soils.
Research and facilities: There is an airstrip at Kuripasi and a trail leading up to the crater lake.
References: Mackinnon & Artha (1981b).
Criteria for inclusion: la.
Source: Alison Skene.
Wetland name: Wasile Bay
Country: Indonesia
Coordinates: 0°15'-035'N, 127°53'-1281O'E;
Location: Kabupaten Maluku Utara, Halmahera, Moluccas.
Area: Unknown.
Altitude: Sea level.
Biogeographical province: 5.1.13.
Wetland type: 01, 05, 07 & 11.
Description of site: A shallow sea bay and estuarine system with mangrove swamps and sandy
beaches, in the central part of Halmahera. The bay is surrounded by a coastal plain varying
between three and ten km in width.
Climatic conditions: Humid tropical climate. The rainfall is reported to be heavy and certainly
exceeds 2,000 mm per year. The average temperature is 25°C.
Principal vegetation: Mangrove forest with Bruguiera spp, Sonneratia alba and Heritiera sp, and
beach forest with Corallia brachiata, Callophyllum inophyllum, Barringlonia sp and Calamus sp.
Lowland tropical rain forest in adjacent areas.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.

Conservation measures proposed: The entire area has been proposed as a Nature Reserve.
Land use: About 5,000 people live in the lowlands around Wasile Bay, near the proposed reserve.
Disturbances and threats: Illegal cultivation, development in transmigration schemes,
particularly in coastal areas, and timber concessions.
Economic and social values: No information.
Fauna: Little information is available, although the area is known to be rich in endemic species. A
variety of water birds have been recorded including Fregata minor, Nycticorax caledonicus,
Bubulcus ibis, Dendrocygna guttata, Tadorna radjah, Pandion haliaetus, Esacus magnirostris,
Numenius minutus, Tringa nebularia and Sterna anaethetus. Mammals include Petaurus
breviceps, Macaca sp, Sus scrofa, Pteropus sp, Paradoxurus hermaphroditus and Musaderma
spasma. The Estuarine Crocodile Crocodylus porosus is known to occur.
Special floral values: No information.
Research and facilities: None
References: FAO (1981d).
Criteria for inclusion: lb, 2a, 2d, 3b.
Source: Agustinus W. Taufik.
Wetland name: Wae Apo
Country: Indonesia
Coordinates: 3°20'S, l27°04'E;
Location: seven km southwest of Namlea, northeast Pulau Buru, Kabupaten Maluku Tengah,
Moluccas.
Area: c.3,000 ha.
Altitude: Sea level.
Biogeographical province: 4.24.12.
Wetland type: 02 & 07.
Description of site: An excellent stand of stabilized and well-formed mangrove forest at the
mouth of the Apo River. The area is virtually undisturbed.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest dominated by Rhizophora sp along the seaward edge, and
species of Avicennia and Bruguiera further inland.
Land tenure: Partly state owned and partly owned by the local people.
Conservation measures taken: None.
Conservation measures proposed: MacKinnon and Artha (1981b) have proposed that an area of
3,000 ha be designated as a Nature Reserve (Cagar Alam). This would include only half of the
mangrove forest; the remaining half is considered quite adequate to provide mangrove products to
meet the genuine needs of the local people.
Land use: Some exploitation of mangrove products for local use.
Disturbances and threats:The cutting of Rhizophora timber for boat-building, and cutting of
mangroves for firewood. The area has potential for logging.
Economic and social values:The mangrove forest is clearly of great importance in maintaining
the local fishery, and protects the sawah areas of Wae Apo from tidal flooding.
Fauna: No information.
Special floral values:An excellent stand of mature mangrove forest; a rare habitat type in the
Moluccas.
Research and facilities: None
References: MacKinnon & Artha (1981b).
Criteria for inclusion: lb.
Source: Alison Skene.

Wetland name: Pulau Kasa
Country: Indonesia
Coordinates: 3°18'S, 128°08'E;
Location: in Teluk Piru at the west end of Seram Island, Kabupaten Maluku Tengah, Seram,
Moluccas.
Area: 2,000 ha (800-900 ha of land, 1,100-1,200 ha of sea).
Altitude: Sea level.
Biogeographical province: 5.1.13.
Wetland type: 03 & 05.
Description of site: A small sandy island with scrubby forest, sandy beaches and surrounding
coral reefs; about eight km offshore in Piru Bay.
Climatic conditions: Tropical maritime climate.
Principal vegetation: Scrubby forest.
Land tenure: State owned.
Conservation measures taken: The land area was designated as a Wildlife Reserve (Suaka
margasatwa) and the sea area as a Marine Park (Taman Laut) in 1978. The megapode Megapodius
reinwardi that inhabits the scrubby forest has been protected by law since 1970.
Conservation measures proposed: It is essential that the wardening of the island be improved to
stop the present gross abuses.
Conservation measures proposed: None
Land use: Fishing.
Disturbances and threats: The illegal gathering of megapode eggs, gathering of molluscs and
corals, over-fishing and fishing with dynamite.
Economic and social values: No information.
Fauna: Little information is available. The megapode Megapodius reinwardt occurs in the
scrubby forest, and sea-turtles nest on the sandy beaches.
Special floral values: No information.
Research and facilities: None
References: Kvalvagnaes & Halim (l979b); MacKinnon & Artha (l98lb); Salm et al. (1982).
Criteria for inclusion: lb, 2a, 2c.
Source: Alison Skene.
Wetland name: Wetlands in Manusela Proposed National Park (Wae Mual and Wae Nua
Reserves)
Country: Indonesia
Coordinates: 3°00'S, l29°30'E;
Location: the central part of Seram Island from the north coast to Teluk Teluti, Kabupaten
Maluku Tengah, Central Seram, Moluccas.
Area: Area of wetlands unknown; proposed National Park 180,000 ha.
Altitude: Sea level to 3,027m.
Biogeographical province: 5.1.13.
Wetland type: 04, 05, 07, 11 & 21.
Description of site: The proposed Manusela National Park extends across the central section of
Seram from the north coast to the south coast (over 55 km). It includes sections of two major
east-west mountain ridges, deep-sided river valleys, and the headwaters of several major rivers.
North of the mountain chain, there are low hills and alluvial plains with low ridges of coral
limestone and coral sands. The northern plains are drained by a number of shallow and often very

wide rivers. The southern region is drained by one major river, the Wae Kawa, and numerous
fast-flowing streams in narrow valleys. Severe flooding occurs annually in the lowlands. Beach
and mangrove communities occur along the north coast, and there are estuarine habitats at the river
mouths. At the northwestern extremity of the reserve, there are steep limestone cliffs up to lOOm
in height. In some areas, small pockets of lowland swamp forest occur between the coastal
mangroves and the montane forests of the interior. Large areas of forest are swampy, especially in
the wet season from December to April. Wae Nua Reserve alone covers the maximum altitudinal
range possible on the island, and the whole park encompasses the complete spectrum of Seram's
forest ecosystems.
Climatic conditions: Humid tropical maritime climate, with a long rainy season and temperatures
ranging from 25-35°C. The average annual rainfall is approximately 2,000 mm; most rain falls
during the wet season (December to April), but there is some rainfall throughout the year. The
rainfall is not, however, uniformly distributed throughout the park, the pattern being influenced by
the mountains. On the north coast and plains, the wet season lasts from November to April, and
there are strong winds from January to March (west monsoon); the period from May to October is
drier, with the monthly rainfall usually less than 100 mm. In southern areas, the wet season lasts
from May to October; rainfall is heaviest in July, and there are strong winds in July and August
(southeast monsoon). Manusela Valley has a climate similar to the north coast.
Principal vegetation: The mangrove communities, which are best developed on Tanjung Mual,
include species of Sonneratia, Rhizophora, Bruguiera and Avicennia along with Nypa fruticans.
Beach formations include Casuarina equisetifolia and species of Ipomoea, Spinifex, Terminalia
and Pandanus. Lowland swamp forest occurs in small pockets behind the mangrove belt on the
north coast. There are also areas of swampy forest to the north of Raho. Tree species in the swamp
forest include Nauclea sp, Barringtonia racemosa, Ficus nodosa and Melaleuca leucodendron.
Riverine vegetation is well developed along the major rivers. Characteristic species include
Octomeles sumatrana, Eucalyptus deglupta, Pometia pinnata, Casuarina equisetifolia, Ficus spp,
Litsea spp and Eugenia spp. Riverine forest is characterized by species of Eucalyptus, Casuarina
and Pandanus. The dominant plant communities elsewhere in the park are lowland rain forest and
montane rain forest.
Land tenure: State owned (Indonesian Government, PHPA).
Conservation measures taken: Two Nature Reserves (Cagar Alam) were established in 1982; the
Wae Nua Nature Reserve (20,000 ha) and the Wae Mual Nature Reserve (17,500 ha). The Wae
Mual Nature Reserve has since been extended to 35,000 ha.
Conservation measures proposed: MacKinnon and Artha (1981b) have proposed that an area of
180,000 ha, including both Nature Reserves, be designated as a National Park (Taman Nasional).
Recommendations for management include: (a) limiting tourist development until demand exceeds
the facilities already available; (b) better delimitation of the reserve boundaries; (c) increasing the
number of management personnel; (d) enforcing strong protection measures for crocodiles and
sea-turtles; (e) imposing a strict ban on the collecting of the famous endemic butterflies.
Land use: About 90% of the proposed Manusela National Park is untouched. The other 10% has a
long history of human habitation, especially along the southeast coast where there has been a
recent increase in settlement. Thus, it is in these coastal areas, up to 400m in altitude, that most
forest clearance has taken place. Cleared land is cultivated with perennial crops such as cloves and
coconuts. There is some agricultural land along the north coast, as well as large areas of
alang-alang (Imperata cylindrica). Logging activities have disturbed large patches of forest in the
coastal regions of the Mual plains just behind the mangrove belt, but this logging has now been
stopped. Forest in the Manusela Valley is heavily disturbed as a result of more than a century of
cultivation. This area contains numerous gardens, clearings and patches of secondary forest in all
stages of development. Other activities in the forest include collection of damar (resin from

Agathis trees), rattans, firewood and timber, the trapping of birds for trade, and the hunting of pigs,
deer and phalangers.
Possible changes in Land use: The island of Seram has been considered as a target area for
transmigration schemes (DHV Consulting Engineers et al., 1982a & 1982b).
Disturbances and threats: Logging and clearance of forest for agricultural purposes are the main
threats. Logging is currently being carried out in the southern part of Central Seram, but is also
planned for many other areas. Part of the northern lowlands were logged prior to the establishment
of a Nature Reserve. In 1981, there were three companies active in the region. Forest cover is
essential for the prevention of erosion of the shallow soil both on slopes and in flat lowland areas
where severe flooding occurs every year. There is an increase in human settlement and shifting
agriculture in coastal zones, especially in the Wae Nua area. Large numbers of birds, such as
parrots, cockatoos and lories, are trapped for the cage-bird trade, and there is a considerable
amount of trade in butterflies. Large numbers of eggs of the Geen Sea Turtle Chelonia mydas are
collected for human consumption. Damar and other forest products are over-exploited, especially
in the coastal plains of Wae Mual, and there is a lack of control or management of these resources.
Road construction and mineral exploitation may have adverse effects in the proposed National
Park. The Wae Mual Nature Reserve has been threatened by an irrigation scheme (Wind & Amir,
1978).
Economic and social values: The forests are of vital importance in protecting the water catchment
areas of some of Seram's largest rivers. Under appropriate management, a wide variety of forest
products could be exploited on a sustainable basis. The area has high scenic values and great
potential for scientific research, education and tourism. The proposed National Park includes a
variety of unique biota and habitats, containing all of Seram's endemic species.
Fauna: The fauna is a transitional mixture of Australian and Asian elements. A total of 117
species of birds has been recorded, including 14 species endemic to the island of Seram, but little
information is available on the water birds. There is reported to be a good nesting beach for the
Maleo Bird Macrocephalon rnaleo one km west of Wahai. Twelve species of mammals have been
recorded including Cervus timorensis, Rhynchomeles sp and Phalanger spp. Six of these are
endemic to Seram.
Six amphibians and 41 reptiles have been recorded from Seram, and most are believed to occur in
the proposed National Park. Amphibians include the very big frog Hyla amboniensis. Reptiles
include the endemic snake Calamaria ceramensis and the sea-turtles Chelonia mydas,
Eretmochelys imbricata and Caretta caretta; C. mydas occasionally occurs on sandy beaches
along the north coast. The Estuarine Crocodile Crocodylus porosus may occur; suitable habitat is
present at the mouths of several rivers, and local people talk of hunting them.
Over 90 species of butterflies have been reported, including several famous endemic species.
There are also seven endemic species of land snails.
Special floral values: The proposed National Park contains a very rich and unique flora with
many endemic species. The principal reason for the establishment of the two nature reserves was
to protect endemic species of Shorea.
Research and facilities: Few botanical expeditions have ever visited the Moluccas, and no
detailed studies of the flora have been made. There is obviously a need for more collecting
expeditions, especially in the rugged mountains which are interesting from the point of view of
plant geography. Most of the information on fauna dates from the first half of the 20th century, and
further research is urgently required.
References: DHV Consulting Engineers et al. (l982a & 1982b); IUCN (in prep); MacKinnon &
Artha (1981b); Smiet & Siallagan (l98la); Walker & Reynolds (1983); Wind & Amir (1978).
Criteria for inclusion: 1b, 2a, 2b, 2d.
Source: Alison Skene.

Wetland name: Pulau Manuk
Country: Indonesia
Coordinates: 5°33'S, 130°18'E;
Location: in the Banda Sea, 200 km south of eastern Seram and 115 km SSE of Pulau Banda,
Kabupaten Maluku Tengah, Moluccas.
Area: 200 ha.
Altitude: Sea level to 300m.
Biogeographical province: 5.1.13.
Wetland type: 03.
Description of site: A small, very remote, volcanic island in the Banda Sea, with fumerole activity
at the summit and a large, deep crater at the southern end.
Climatic conditions: Tropical maritime climate.
Principal vegetation: The slopes of the island, up to about 200m elevation, are partly covered
with Pisonia and Ficus trees. The trees reach their greatest heights and densities on the northern
and western sides of the island, where they are sheltered from the southeast monsoon.
Land tenure: State owned.
Conservation measures taken: The island was declared a Wildlife Reserve (Suaka Margasatwa)
in 1981.
Conservation measures proposed: Gardens on the northeastern side of the island should be
removed, and steps should be taken to eradicate introduced rats and cats (de Korte, 1984).
Land use: Nature protection.
Disturbances and threats: There is some habitat disturbance on the northeastern side of the island
(gardens), and introduced predators, notably Rattus norvegicus and domestic cats, have probably
contributed to the drastic decline in numbers of breeding seabirds since the early 1970s. There is
also some egg-collecting by visiting fishermen.
Economic and social values: The sea-birds play an important role in the local fishing industry by
guiding fishermen to shoals of fish.
Fauna: The island is one of the most important nesting sites for seabirds in the South Pacific. In
the early 1970s, approximately 90,000 seabirds were present. In 1981, however, de Korte (1984)
estimated that there were no more than 20,000 birds on the island. These included 300-900 pairs of
Phaethon aethereus, 3,000-6,000 pairs of Sula sula (with 2,500-5,000 non-breeders), 2,500-5,000
pairs of S. leucogaster, 1,200-2,400 pairs of Fregata minor, some pairs of Sterna anaethetus and
five pairs of Anous stolidus. Three species which were present in the early 1970s, namely
Phaethon lepturus, Sula dactylatra and Fregata ariel, were not found in 1981.
Special floral values: None known.
Research and facilities: Seabird surveys were carried out in the early 1970s and 1981.
References: de Korte (1984); MacKinnon & Artha (1981b).
Criteria for inclusion: 1b, 2c, 3a.
Source: Marcel J. Silvius and Alison Skene.
Wetland name: Lucipara and Penyu Archipelagos
Country: Indonesia
Coordinates: 5°20'-5°36'S, 127°28'-l27°49'E;
Location: in the Banda Sea, 200 km south of the western tip of Seram and 250 km northeast of
Wetar, Moluccas.
Area: c.6,500 ha of islands and reefs.
Altitude: 0-33m.
Biogeographical province: 5.1.13.

Wetland type: 03.
Description of site: Two groups of tiny islands with extensive fringing coral reefs in the middle of
the Banda Sea, almost 200 km from the nearest large island. The Lucipara Archipelago in the west
consists of four small vegetated coral islands connected by a reef, and to the south, a fifth low
island without vegetation, surrounded by another reef. The Penyu Archipelago, some 25 km to the
east, consists of three small islands each surrounded by its own reef. Pulau Mai in the Penyu group
is the largest island, with an area of about 100 ha and a maximum elevation of 33m.
Climatic conditions: Tropical maritime climate.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: It is recommended that the whole of the Lucipara Archipelago
be declared a Wildlife Reserve (Suaka Margasatwa). As a first step, the small and seldom visited
southern island should be declared a Nature Reserve (Cagar Alam) to protect the nesting
sea-turtles.
Land use: Hunting of turtles and harvesting of seabird eggs; some cultivation on the larger
islands.
Disturbances and threats: In recent years, semi-permanent cultivation has appeared on some of
the larger islands. Hundreds of sea-turtles are killed each year for food, and the eggs of Great
Crested Terns Sterna bergii and possibly other terns are harvested on a very large scale. In June
1981, about 30,000 tern eggs were collected from the breeding colonies and sold in Ambon (de
Korte, 1984).
Economic and social values: No information.
Fauna: The islands support large breeding colonies of Sterna bergii (tens of thousands of pairs)
and possibly other tern species, and are important roosting sites for Fregata minor and F. ariel
(100-200 individuals). There are important nesting beaches for Green Sea Turtles Chelonia mydas
on the southern island in the Lucipara group.
Special floral values: No information.
Research and facilities: None
References: de Korte (1984).
Criteria for inclusion: 1b, 2a, 3b.
Source: Marcel J. Silvius.
Wetland name: Gunung Api
Country: Indonesia
Coordinates: 6°38'S, l26°40'E;
Location: in the South Banda Sea, 100 km north of the north coast of Wetar, Kabupaten Maluku
Tenggara, Moluccas.
Area: 80 ha.
Altitude: Sea level to 280m.
Biogeographical province: 4.23.12.
Wetland type: 03 & 04.
Description of site: A small island comprising the summit of an active volcano rising directly
from the ocean bed some 4,000m below sea level. This andesitic volcano is uninhabited, although
it is sometimes visited by fishermen. There is crater about 80m deep in the centre of the island,
about 200m above sea level. Except for some very steep slopes and barren areas around the crater,
the island is entirely covered by vegetation, which is, however, poor in species. In 1938, there was
strong fumerole activity along the lower western side of the crater, and dense vegetation survived

only on the other side of the island. In 1981, the fumerole activity had almost ceased, and the
fast-growing Pisonia trees had covered half of the bare surface.
Climatic conditions: Tropical maritime climate.
Principal vegetation:
Trees include Pisonia sylvestris, Ficus sp, Terminalia catappa and
Pandanus tectorius; shrubs include Trema virgata, T. orientale and Caesalpina crista; herbs
include Cenchrus inflexus, Cyperus sp, Paspalum scrobiculatum and Ipomoea pescaprae.
Land tenure: State owned (PHPA).
Conservation measures taken: The island has been protected as a Nature Reserve (Cagar Alam)
since 1937.
Conservation measures proposed: None
Land use: Nature conservation; fishing in surrounding waters.
Disturbances and threats: The collecting of birds' eggs for human consumption. There are no rats
or cats on the island at present, but the island is occasionally visited by fishing boats and there is
constant danger that predators will be introduced accidentally.
Economic and social values: No information.
Fauna: The island supports a very large breeding colony of sea-birds. In August 1981, de Korte
estimated the breeding populations at 600-1,800 pairs of Phaethon rubricauda, 40 pairs of Sula
dactylatra, 100-200 pairs of S. sula (with 200-400 non-breeders present), 1,000-2,000 pairs of S.
leucogaster, 400-800 pairs of Fregata minor, 200-600 pairs of Sterna anaethetus and 200-600
pairs of Anous stolidus. These figures suggest that the numbers of P. rubricauda, S. leucogaster, F.
minor and A. stolidus have increased since Hoogerwerf's visit in 1938. Most of the seabirds breed
on the western side of the island, which is partly sheltered from the strong winds of the southeast
monsoon. Other birds known to occur on the island include Egretta sacra, Falco peregrinus,
Megapodius sp, Halcyon sancta and a variety of shorebirds.
No mammals are present on the island, except for one species of bat. Invertebrates include an
egg-eating species of crab.
Special floral values: None known.
Research and facilities: The island was explored by the Willebrord Snellius Expedition in
1929-30, by Hoogerwerf in July and August 1938, and by de Korte in August 1981.
References: Bemmel & Hoogerwerf (1940); Hoogerwerf (1939); de Korte (1984); MacKinnon &
Artha (l98lb).
Criteria for inclusion: lb. 2c, 3a.
Source: Marcel J. Silvius.
Wetland name: Pulau Wetar and Telaga Thu
Country: Indonesia
Coordinates: 7°33'-8°04'S, 125°23'-126°5O'E;
Location: in the extreme western part of the southeastern Moluccas, Kabupaten Maluku
Tenggara.
Area: Area of wetlands unknown; Wetar Island 360,000 ha.
Altitude: Sea level to 1,500m.
Biogeographical province: 4.23.12.
Wetland type: 04, 05 & 14.
Description of site: Pulau Wetar is a small island with sandy beaches, sea cliffs and a small
freshwater lake known as Telaga Tilu. The monsoon forests of the lowlands have been almost
entirely converted to savanna and agricultural land.
Climatic conditions: Tropical maritime climate, with an average annual rainfall of 1,080 mm (the
lowest rainfall in the Moluccas). The dry season extends from July to November.

Principal vegetation: The beach vegetation is dominated by Callophyllum inophyllum, Pandanus
and Barringtonia sp. Dominant species elsewhere on the island include Eucalyptus spp, Corypha
sp, Borassus sp, Acacia sp, Pterocarpus indicus, Tectonia grandis and Casuarina sp.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: The entire island has been proposed as a conservation area.
Land use: Some small-scale fishing at the lake; forestry and agriculture elsewhere on the island.
Disturbances and threats: Shifting cultivation, increased human settlement, ladang encroachment
and logging.
Economic and social values: No information.
Fauna: The island is very rich in wildlife. A wide variety of water birds have been recorded
including Pelecanus conspicillatus, Phalacrocorax melanoleucos, Anhinga novaehollandiae,
Fregata arid, F. minor, Butorides striatus, Egretta garzetta, E. alba, Ardea sumatrana, Anas
gibberifrons, Esacus magnirostris, Charadrius mongolus, Limosa limosa, L. lapponica, Numenius
madagascariensis, Tringa glareola, Calidris ferruginea and the kingfishers Alcedo azurea,
Halcyon sancta and H. chloris. Mammals include Phalanger orientalis, Suncus murinus, Pteropus
sp, Rhinolophus emyotis, Sus scrofa and Cervus timorensis. Reptiles include the Green Sea Turtle
Chelonia mydas, Varanus indicus and species of Cylindrophis, Draco and Mabouya.
Special floral values: No information.
Research and facilities: Preliminary faunal and floral surveys have been carried out.
References: MacKinnon & Artha (1981b); Smiet et al. (1981).
Criteria for inclusion: lb. 2a, 2b, 3b.
Source: Agustinus W. Taufik and Marcel J. Silvius.
Wetland name: Yamdena and the Tanimbar Archipelago
Country: Indonesia
Coordinates: 6°38'-8°25'S, 130°40'-l32°OO'E;
Location: in the southeastern Moluccas, Kabupaten Maluku Tenggara, Moluccas.
Area: Area of wetlands unknown; Tanimbar Archipelago 505,800 ha, Yamdena Island 60,000 ha.
Altitude: Sea level to 240m.
Biogeographical province: 5.1.13.
Wetland type: 02, 05, 06, 07, 11 & 21.
Description of site: The Tanimbar Islands form the second largest archipelago in the southeastern
Moluccas. The largest island, Yamdena, is surrounded by dozens of smaller islands and islets. The
delta of the Wai Ranarmoje on the west coast of Yamdena supports extensive mangrove swamps,
which extend up to ten km inland. Elsewhere on the west coast, there are beaches fringed with
intertidal mudflats and backed by seasonal swamps. Further inland, the land remains relatively flat
for about 20 km and then rises gently for another 20 km to form a row of hills. The central part of
the island is covered with deciduous forest still in an almost pristine condition.
Climatic conditions: Tropical maritime climate with an annual rainfall of 1,951 to 2,070 mm.
Principal vegetation: Mangrove swamps with Aegiceras corniculatum and species of Bruguiera,
Ceriops, Avicennia and Rhizophora; freshwater swamp forest with Oncosperma sp. Nypa fruticans
and Oncosperma characterize the transition zone to freshwater conditions. Lowland deciduous
forest in the interior of Yamdena Island.
Land tenure: State owned (PHPA).
Conservation measures taken: Three small conservation areas have been established:
Angwarmase Island Nature Reserve (800 ha), off the south tip of Yamdena; Pulau Nuswotar
Nature Reserve (7,500 ha), off the northwest coast of Yamdena; and Nustaran Nature Reserve
(3,200 ha), incorporating a narrow strip on the west coast of Yamdena.

Conservation measures proposed: None
Land use: There is some agriculture and forestry on Yamdena.
Disturbances and threats: Illegal hunting, cattle grazing and shifting cultivation.
Economic and social values: No information.
Fauna: The islands are very rich in wildlife. A wide variety of waterfowl and sea-birds has been
recorded including Pelecanus conspicillatus, Phalacrocorax melanoleucos, P. sulcirostris, Sula
leucogaster, Fregata arid, Nycticorax caledonicus, Butorides striatus, Egretta sacra, E. garzetta,
Ardea sumatrana, Threskiornis molucca, Dendrocygna guttata, Tadorna radjah, Anas
gibberifrons, Himantopus leucocephalus, Esacus magnirostris, Vanellus miles, Charadrius
leschenaultii, Numenius madagascariensis and Tringa spp. Birds of prey include Pandion
haliaetus, Haliastur indus and Haliaeetus leucogaster.
The Dugong Dugong dugon occurs in shallow waters around the islands; terrestrial mammals
include Phalanger orientalis, Paradoxurus hermaphroditus, Suncus murinus and Sus scrofa.
Reptiles include the Estuarine Crocodile Crocodylus porosus; the sea-turtles Chelonia mydas,
Eretmochelys imbricata; Varanus sp, Hydrophis mertoni and Lygosoma sp.
Special floral values: The forest in the central part of Yamdena is virtually untouched and is of
great conservation value as one of the few remaining areas of lowland deciduous forest in
Indonesia. There is an endemic orchid Dendrobium phalaenopsis on the island.
Research and facilities: Preliminary faunal and floral surveys have been carried out.
References: MacKinnon & Artha (198lb); Smiet et al. (1981).
Criteria for inclusion: lb, 2a, 2b, 3b.
Source: Marcel J. Silvius and Agustinus W. Taufik.
Wetland name: Kai Archipelago
Country: Indonesia
Coordinates: 5°30'S, 133°00'E;
Location: in the eastern Moluccas, Kabupaten Maluku Tenggara, Moluccas.
Area: 16,000 ha.
Altitude: Sea level to 801m (highest elevation at Kai Besar).
Biogeographical province: 5.1.13.
Wetland type: 05, 06 & 07.
Description of site: An archipelago consisting of two main islands (Kai Besar and Kai Kecil) and
dozens of smaller ones. Kai Kecil is densily populated, and only its northern and southern ends are
still forested. Kai Besar is long, thin and hilly. All coastal areas are under cultivation, and forests
on the lower slopes of the hills have also been cleared. Wetland habitats include mangrove swamps
and sandy beaches.
Climatic conditions: Tropical maritime climate with an average annual rainfall of about 2,000
mm.
Principal vegetation: Mangrove forest with species of Rhizophora, Bruguiera, Sonneratia and
Xylocarpus.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: The archipelago has been proposed as a nature conservation
area.
Land use: Agriculture.
Disturbances and threats: Illegal cultivation, poaching, logging and forest clearance.
Economic and social values: No information.
Fauna:
The archipelago has a rich avifauna, with five endemic species. Waterfowl and
sea-birds include Pelecanus conspicillatus, Sula dactylatra, S. sula, Phalacrocorax melanoleucos,

P. sulcirostris, Fregata ariel, Ixobrychus sinensis, Butorides striatus, Egretta sacra, E. garzetta, E.
alba, Threskiornis molucca, Plegadis falcinellus, Dendrocygna guttata, Anas gibberifrons,
Himantopus leucocephalus, Charadrius mongolus, Nurnenius minutus, N. phaeopus, Actitis
hypoleucos, Calidris ruficollis, Sterna bergii and the kingfishers Alcedo atthis, Halcyon sancta and
H. chloris. Other birds include the raptors Pandion haliaetus, Haliaslur indus, Haliaeetus
leucogaster; the Orange-footed Scrubfowl Megapodius reinwardt and the pigeon Ducula bicolor.
The surrounding coastal waters support a viable population of Dugongs Dugong dugon. Other
mammals include Myotis stalkeri (endemic), M. adversus, Echymipera rufescens, Hipposideros
ater, Phalanger orientalis, Petaurus sp, Thylogale bruijnii, Suncus murinus, Dobsmia viridis and
Rhizolophus keiensis.
The sandy beaches are important nesting sites for the sea-turtles Chelonia mydas and Dermochelys
coriaceae. Other reptiles include the Estuarine Crocodile Crocodylus porosus, Draco ochropterus
and Lygosoma beccari.
Special floral values: No information.
Research and facilities: Basic faunal and floral surveys have been carried out.
References: Augustinus et al. (1984); Compost (1980); Smiet et al. (1981).
Criteria for inclusion: 1b, 2a, 2b, 2c, 2d, 3b.
Source: Marcel J. Silvius and Agustinus W. Taufik.
Wetland name: Pulau Kobroor
Country: Indonesia
Coordinates: 5°55'-6°22'S, 134°15'-134°47'E;
Location: in the Aru Archipelago, about 120 km off the south coast of Irian Jaya, Kabupaten
Maluku Tenggara, Moluccas.
Area: 99,000 ha, including 9,000 ha of mangrove forest and 1,000 ha of peat swamp forest.
Altitude: Sea level to 125m.
Biogeographical province: 5.1.13.
Wetland type: 05, 06, 07, 08, 11 & 21.
Description of site: Kobroor is the central island of the Aru Archipelago. It is the least populated
and least disturbed large island in the group, and has a wide range of habitats including mangroves,
peat swamp forest and lowland deciduous tropical forest. The western part of the island is a karst
area. The eastern part is generally flat with a few undulating hills. The few permanent rivers are
subject to tidal influence far inland. There are many deep wells in which the water level rises and
falls with the tides. These provide abundant fresh water throughout the year. The island is almost
entirely fringed with mangrove swamps, and there are a few patches of seasonal swamp in the
coastal zone.
Climatic conditions: Tropical maritime climate with an average annual rainfall of 2,177 mm.
Principal vegetation: Mangrove swamps with species of Sonneratia, Bruguiera and Avicennia,
and the Nipah Palm Nypa fruticans.
Land tenure: State owned (BKPH P.P. Aru).
Conservation measures taken: None.
Conservation measures proposed: The island has been proposed as a Game Reserve.
Land use: Fishing and hunting.
Disturbances and threats: Shifting cultivation, illegal felling of mangroves, and illegal hunting of
endangered species, particularly cockatoos, birds of paradise, crocodiles and dugongs. There is a
considerable amount of trade in wildlife, and lack of any effective management.
Economic and social values: No information.
Fauna: The island is very rich in wildlife. Water birds include Phalacrocorax melanoleucos,
Nycticorax caledonicus, Butorides striatus, Egretta intermedia, Ardea sumatrana, Tadorna radjah,

Haliastur indus, Esacus magnirostris and Halcyon chioris. Land birds of note include the
Two-wattled Cassowary, Nicobar Pigeon, Sulphur-crested Cockatoo and Palm Cockatoo
(Casuarius casuarius, Caloenas nicobarica, Cacatua galerita and Probosciger aterrimus).
The Dugong Dugong dugon occurs around the island; other mammals include Phalanger
orientalis, Thyogale bruijnii, Paradoxurus hermaphroditus, Sus scrofa, Cervus timorensis,
Petaurus breviceps and Macroglossus lagochilus. Both the Estuarine
Crocodile
Special floral values: No information.
Research and facilities: Preliminary faunal surveys have been carried out.
References: FAO (1981e & 1981f); Smiet et al. (1981).
Criteria for inclusion: 1b, 2a, 2b, 3b.
Source: Marcel J. Silvius and Agustinus W. Taufik.
Wetland name: Aru Tenggara Proposed Marine Reserve
Country: Indonesia
Coordinates: 6°35'-7°06'S, 134°22'-134°50'E;
Location: the southeastern part of the Aru Islands, Kabupaten Maluku Tenggara, Moluccas.
Area: 250,000 ha.
Altitude: Sea level to 15m.
Biogeographical province: 5.1.13.
Wetland type: 03, 05 & 07.
Description of site: The proposed reserve encompasses all coastal and marine ecosystems in the
southeast part of the Aru Islands, one of the remotest areas of Indonesia located at the easternmost
extremity of the archipelago, south of New Guinea. The islands are situated on the Sahul
continental shelf, and are comprised of raised coral reefs of quaternary origin, fringed by living
reefs. The entire area is relatively flat, rising to only a few meters above sea level. The marine area
between islands is shallow (0.5-18m). The proposed reserve includes about 10,000 ha of mangrove
forest, 40,000 ha of sea-grass beds and extensive sandy beaches. The area is contiguous with the
Pulau Baun Bird of Paradise Reserve (13,000 ha).
Climatic conditions: Tropical maritime climate, with a dry season from May to August.
Principal vegetation: Mangrove forest with species of Sonneratia, Bruguiera and Rhizophora,
and sea-grass beds; also beach formations with species of Barringtonia, Casuarina, Pandanus and
Hibiscus.
Land tenure: State owned; under the management of BKPH P.P. Aru.
Conservation measures taken: None.
Conservation measures proposed: The entire area (250,000 ha) has been proposed as a Marine
Reserve.
Land use: Traditional fishing.
Disturbances and threats: Hunting of dugongs, sea-turtles and crocodiles, collection of sea-turtle
eggs, and cutting of mangroves.
Economic and social values: The mangrove swamps are important breeding and nursery grounds
for many commercially important fishes and crustaceans.
Fauna: The reefs are rich in species of ornamental fishes; during a brief survey in 1973, 128
species of fishes were recorded. The area is known to be important for a wide variety of water
birds and sea-birds, but little information is available. Species known to occur include Pelecanus
conspicillatus, Phalacrocorax sp, Egretta spp, Threskiornis molucca, Haliaeetus leucogaster and
many shorebirds. Marine mammals include the Dugong Dugong dugon and various small
cetaceans. Reptiles include four species of sea-turtle (Chelonia mydas, Eretmochelys imbricata,
Lepidochelys olivacea, Caretta caretta), the Estuarine Crocodile Crocodylus porosus and the New
Guinea Crocodile C. novaeguineae. Special floral values: No information.

Cro

Research and facilities: Preliminary faunal surveys have been carried out.
References: Direktorat P.P.A. (1986f); IUCN (in prep); Smiet & Siallagan (l981a).
Criteria for inclusion: lb, 2a, 2b, 2c, 3b.
Source: Marcel J. Silvius and Edi Djuharsa.
Wetland name: Jamursba-Mandi Proposed Strict Nature Reserve
Country: Indonesia
Coordinates: 0°20'-0°22'S, 132°25'-132°39'E;
Location: 180 km WNW of Manokwari, North Kepala Burung, Irian Jaya. Area: 28 km of beach.
Altitude: Sea level.
Biogeographical province: 5.1.13.
Wetland type: 05.
Description of site: A 28 km stretch of sandy beach on the coast of the Tamrau Mountains,
confirmed to be the most important nesting site for Leatherback Turtles in Southeast Asia.
Climatic conditions: Humid tropical climate.
Principal vegetation: Beach vegetation.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: None.
Conservation measures proposed: The site has been proposed as a Strict Nature Reserve, which
would be distinct from the nearby North Tamrau Reserve.
Land use: No information.
Disturbances and threats: Recent immigrants collect turtle eggs for food. (The indigenous people
have never exploited the sea-turtles).
Economic and social values: No information.
Fauna: The beach is the most important nesting site for Leatherback Turtles Dermochelys
coriacea in Southeast Asia, and is also a major nesting area for Green Sea Turtles Chelonia inydas.
An estimated 8,000 to 15,000 turtles use the beach each year. The northeast side of Kepala Burung
is believed to support the largest population of Dugongs Dugong dugon in the world. No
information is available on the avifauna.
Special floral values: None known.
Research and facilities: None
References: MacKinnon & Artha (1981b); Petocz (1983a).
Criteria for inclusion: 1b, 2a, 2c.
Source: Marcel J. Silvius.
Wetland name: Ajamaru Lakes
Country: Indonesia
Coordinates: 1°16'S, 132°l5'E;
Location: 120 km ESE of Sorong, Kepala Burung, Irian Jaya.
Area: c.1,500 ha.
Altitude: c.250m.
Biogeographical province: 5.1.13.
Wetland type: 14.
Description of site: Three small freshwater lakes and associated marshes in a valley in the
mountains of the Vogelkop Peninsula. The largest lake, Danau Amaru (900 ha), drains east via the
other two lakes into an upper tributary of the Sungai Kais.
Climatic conditions: Humid tropical climate.
Principal vegetation: No information.

Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Three species of fishes are known only from these lakes: Melanotaenia ajamaruensis, M.
boesemani and Glossogobius hoesei. However, very little research has been carried out, and it is
possible that many more endemic fishes occur in the lakes.
Special floral values: No information.
Research and facilities: Allen and Boeseman have investigated the fish fauna.
References: Allen & Boeseman (1982).
Criteria for inclusion: 1b, 2d.
Source: Marcel J. Silvius.
Wetland name: Sungai Kais
Country: Indonesia
Coordinates: 2°00'S, 132°05'E;
Location: on the southwest coast of Kepala Burung, northwest of Inanwatan, Kabupaten Sorong,
Irian Jaya.
Area: 122,000 ha.
Altitude: Sea level to 150m.
Biogeographical province: 5.1.13.
Wetland type: 07 & 21.
Description of site: A proposed nature reserve which would include the richest and most
extensive area of mangrove forest on Kepala Burung (Vogelkop Peninsula). The proposed reserve
would stretch inland from the coast, and would include 9,760 ha of mangroves, 75,640 ha of peat
swamp forest and 36,600 ha of wet lowland forest on alluvium.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest, peat swamp forest and wet lowland forest.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed: It has been proposed that the site be excised from the existing
timber concession and designated as a Strict Nature Reserve (Cagar Alam).
Land use: The site is currently within an agreed timber concession.
Disturbances and threats: Logging of the forest.
Economic and social values: Important for fisheries and prawns.
Fauna: No information.
Special floral values: The site contains excellent examples of mangrove and lowland swamp
habitats.
Research and facilities: None
References: MacKinnon & Artha (l98lb).
Criteria for inclusion: lb.
Source: Marcel J. Silvius.
Wetland name: Anggi Lakes (Gigi and Gita East)
Country: Indonesia
Coordinates: Gigi 122'S, 133°55'E; …………………

Location: Gita East 123'S, 133°59'E; in the hills at the eastern end of the Vogelkop Peninsula, 60
km SSW of Manokwari, Kepala Burung, Irian Jaya.
Area: Gigi 2,000 ha; Gita East 2,200 ha.
Altitude: Approximately 2,000m.
Biogeographical province: 5.1.13.
Wetland type: 14, 18 & 22.
Description of site: Two large, permanent, freshwater lakes and associated seasonally flooded
grassland and peat bogs, fed by streams from the surrounding mountains. There is a marshy area at
the north end of Gigi Lake. The lakes are separated by a ridge of high ground about three km wide.
Principal vegetation: No information is available on the aquatic vegetation. Most of the
surrounding forest has been cleared, but the hillsides remain rich in ferns.
Climatic condition: None
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: The UNDP has proposed that an agro-forestry project be
developed in the area.
Land use: Cultivation and cattle grazing around the lakes. There is a village on the shores of one
of the lakes.
Disturbances and threats: Disturbance from human settlements in the area. A wide path has been
made through the marshy area north of Anggi Gigi.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Research and facilities: No research seems to have been carried out at the lakes.
References: None
Criteria for inclusion: 0.
Source: Ian Craven.
Wetland name: Bintuni Bay
Country: Indonesia
Coordinates: 2°02'-2°4l'S, l33°3l'-l34°02'E;
Location: at the head of Bintuni Bay, 150 km ENE of Fakfak, western Irian Jaya.
Area: 450,000 ha.
Altitude: Sea level.
Biogeographical province: 5.1.13.
Wetland type: 07 & 21.
Description of site: A very extensive area of mangrove forest and small patch of freshwater
swamp forest on the shores of Bintuni Bay.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest and freshwater swamp.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: The site has been proposed as a Nature Reserve (Cagar
Alam).
Land use: Forest exploitation.
Disturbances and threats: Logging of mangrove forests.
Economic and social values: No information.
Fauna: An important area for the Estuarine Crocodile Crocodylus porosus. No other information
is available on the fauna.

Special floral values: The site contains the largest stands of mangrove forest in western Irian Jaya.
Research and facilities: None
References: Petocz (l983a); Whitaker et al. 1985.
Criteria for inclusion: 1b, 2a.
Source: Marcel J. Silvius.
Wetland name: Wandammen Peninsula
Country: Indonesia
Coordinates: 2°30'-2°55'S, l34°28'-134°40'E;
Location: on the west side of Cenderawasih Bay, Kabupaten Pantai, Irian Jaya.
Area: Area of wetlands unknown; peninsula 79,500 ha.
Altitude: Sea level to 2,075m.
Biogeographical province: 5.1.13.
Wetland type: 01, 05, 06, 07 & 14.
Description of site: A very mountainous peninsula with peaks rising to 2,075m and many streams
draining into Wandammen Bay and Umar Bay. On both sides of the peninsula, broad intertidal
mudflats are exposed at low tide. Most of the peninsula is covered with moist lower montane forest
(77,910 ha), but there are 1,590 ha of beach vegetation along the coasts and some sago swamps
near the head of Wandammen Bay. The east coast is uninhabited, but there are several small
settlements on the west coast.
Climatic conditions: Humid tropical climate.
Principal vegetation: Beach vegetation and sago swamps; moist lower montane forest elsewhere
on the peninsula.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: The entire area has been proposed as a Nature Reserve (Cagar
Alam).
Land use: A little cultivation, logging and hunting.
Disturbances and threats: Ladang encroachment on the western boundary, cutting of timber and
hunting.
Economic and social values: No information.
Fauna: The intertidal mudflats are of considerable importance as staging and wintering areas for
migratory shorebirds. Sixteen species have been recorded including Numenius minutus, N.
madagascariensis, Heteroscelus brevipes and H. incanus. Other water birds known to occur
include Fregata ariel, Nycticorax caledonicus, Egretta sacra, E. garzetta, E. intermedia, E. alba
and Rallicula leucospila. No other information is available on the fauna.
Special floral values: No information.
Research and facilities: Diamond et al. (1983) have conducted some avifaunal surveys in the
area.
References: Diamond et al. (1983); MacKinnon & Artha (1981b).
Criteria for inclusion: 1b, 3b.
Source: Marcel J. Silvius.
Wetland name: Teluk Cenderawasih
Country: Indonesia
Coordinates: 1°43'-3°22'S, 134°06'-135°1O'E;
Location: the southwest quadrant of Cenderawasih Bay, including all islands of the Kepulauan
Auri and 510 km of mainland coast, Irian Jaya.

Area: c.80,000 ha of coral reefs and beaches; 2,500 ha of islands.
Altitude: Sea level.
Biogeographical province: 5.1.13.
Wetland type: 01, 02, 03, 04, 05, 06, 07 & 11.
Description of site:A large proposed marine reserve including many small islands (the Auri
Islands), extensiv
Climatic conditions: Tropical maritime climate.
Principal vegetation: Extensive beds of sea-grasses, some mangrove swamp and 1,898 ha of
beach vegetation.
Land tenure: Partly state owned and partly owned by the local people.
Conservation measures taken:Anggremos Island is protected in a Game Reserve (Suaka
Margasatwa) of 2,500 ha, established in 1981.
Conservation measures proposed: The entire area has been proposed as a Game Reserve.
Land use: Fishing and exploitation of corals.
Disturbances and threats:Collection of shells and black corals, dynamite fishing,
development of p
Economic and social values:The bay is a nursery ground for many commercially important
fishes, and supports a fishery of considerable importance to the local people.
Fauna:The bay is noted for its rich coral reef fauna with a wide variety of fishes including
the Clown Fish A
on the beaches, and the Estuarine Crocodile Crocodylus porosus is present. Invertebrates include
giant clams, Trochus niloticus, Tridacna gigus and Charonia tritonis.
Special floral values: No information.
Research and facilities: Faunal surveys have been carried out.
References: Diamond (1981); Gilkes & Adipati (1986); IUCN (in prep); Karpowicz (1985);
MacKinnon & Artha (l981b); Petocz (1984).
Criteria for inclusion: lb. 2a, 2b, 2c.
Source: Marcel J. Silvius.
Wetland name: Pulau Supiori
Country: Indonesia
Coordinates: 0°37'-0°54'S, l35°22'-l3545'E;
Location:
northwest of Pulau Biak, Kubupaten Cenderawasih, Irian Jaya.
Area: Area of wetlands unknown; island 44,500 ha.
Altitude: Sea level to 1,034m.
Biogeographical Province: 5.1.13.
Wetland type: 04 & 07.
Description of site: A rugged, forested island with a wide spectrum of habitats from mangrove
swamps and rocky coasts to montane forests.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest; almost unspoiled virgin forest in the mountains.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: The island has been proposed as a Nature Reserve (Cagar
Alam).
Land use: No information.
Disturbances and threats: There are plans to carry out logging on the island, and there has been
some ladang clearance by local villagers.
Economic and social values: No information.
Fauna: The island is known to be rich in birds, but no details are available.
Special floral values: The montane forests remain in very good condition.
Research and facilities: None

References: MacKinnon & Artha (1981b).
Criteria for inclusion: lb.
Source: Marcel J. Silvius.
Wetland name: Wetlands of the Kumawa Mountains Proposed Nature Reserve
Country: Indonesia
Coordinates: 3°40'-4°05'S, l32°45'-l33°25'E;
Location: on the Bomberai Peninsula southwest of Kaimana, on the south coast of western Irian
Jaya, Kubupaten Fakfak, Irian Jaya.
Area: Area of wetlands unknown; whole region 118,000 ha.
Altitude: Sea level to 1,600m.
Biogeographical province: 5.1.13.
Wetland type: 02, 11, 12, 14, 15&2l.
Description of site: The Kumawa Mountains lie at the southwestern extremity of the Bomoerai
Peninsula, and consist of three sets of peaks exceeding 1,400m in elevation. The eastermost part of
the region consists of flat alluvial lowlands, while the southern slopes of the mountains are
especially steep. Most of the area is covered in moist lowland forest (56,640 ha) and montane
forest (49,560 ha). Wetland habitats include 9,440 ha of coastal mangroves, 2,360 ha of beach
vegetation, a marsh at 600m elevation three km east of northernmost peak (29 km SSE of Teluk
Sebakar), and two freshwater lakes at an elevation of 1,200m three km south of the northernmost
peak. There are several meandering rivers and several large waterfalls, including one of 70m on a
river near Karawai Island. A small group of islets, the Paliki Islets, lies offshore.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest and beach vegetation; no information is available on the
vegetation of the lakes and marshes. Moist lowland forest and montane forest elsewhere on the
peninsula. One hundred and forty-four tree species have been identified in the area.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: The entire area has been proposed as a Nature Reserve (Cagar
Alam).
Land use: Gathering of masoi (at 1,000m elevation) and some logging; fishing around the coast.
The region is uninhabited except for Nusawalan Village on the south coast, and a transient
fishermen's camp on Teluk Sebakor. There may be some exploration for oil in the future.
Disturbances and threats: Logging, human settlement and hunting.
Economic and social values: The waters around the peninsula are fishing grounds for the
Buginese people. The area has high scenic values and may have some potential for tourism.
Fauna: The area supports a very diverse avifauna. Over 220 species of birds have been recorded,
including many water birds such as Pelecanus conspicillatus, Phalacrocorax melanoleucos, P.
sulcirostris, Butorides striatus, Egretta sacra, E. intermedia, E. alba, Tadorna radjah, Pandion
haliaetus, Haliaeetus leucogaster and Esacus magnirostris.
Thousands of flying foxes, probably Pteropus conspicillatus, roost on the Fatar Islands. Other
mammals include Thyogale bruijni, tree kangaroos Dendrogalus sp and Phalanger macullatus.
Special floral values: The mangrove forests are of considerable botanical interest.
Research and facilities: Preliminary faunal and floral surveys have been carried out.
References: Diamond et al. (1983); MacKinnon & Artha (1981b).
Criteria for inclusion: la, 1b, 3b.
Source: Marcel J. Silvius.

Wetland name: Danau Jamur
Country: Indonesia
Coordinates: 3°40'S, l34°47'E;
Location: 125 km east of Kaimana, Kabupaten Fakfak, Irian Jaya.
Area: c.3,500 ha.
Altitude: c.200m.
Biogeographical province: 5.1.13.
Wetland type: 14.
Description of site: A large freshwater lake and associated marshes in the upper drainage of the
Omba River. There are some sago swamps to the north of the lake.
Climatic conditions: Humid tropical climate.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: None
Economic and social values: No information.
Fauna: The fish fauna includes four of New Guinea's endemic fishes: Anus sp. A,
Cnatenocephalus randi, Ambassis reticulata and Terapon jamoenensis. The new species of Arias
and T. jamoenensis are known only from this site. Other fishes include Nematalosa enebi, Toxotes
oligolepis and the freshwater shark Canchanhinus leucas.
No information is available on the other fauna.
Special floral values: No information.
Research and facilities: Allen and Boeseman have investigated the fish fauna.
References: Allen & Boeseman (1982); Boeseman (1964).
Criteria for inclusion: lb. 2d.
Source: Marcel J. Silvius.
Wetland name: Danau Paniai and the Wissel Lakes
Country: Indonesia
Coordinates: 3°48'-4°05'S, 136°l3'-136°25'E;
Location: near Enarotali, Kabupaten Pantai, Fakfak, Irian Jaya.
Area: Danau Paniai 15,000 ha; Danau Tigi 3,000 ha; Danau Tage 1,600 ha.
Altitude: 1,750m.
Biogeographical province: 5.1.13.
Wetland type: 14.
Description of site: A large freshwater lake (Danau Paniai) surrounded by agricultural settlements
and steep hills supporting lower montane and montane forests, and two smaller freshwater lakes
(the Wissel Lakes: Danau Tage and Danau Tigi) further to the south.
Principal vegetation: No information is available on the aquatic vegetation. Agricultural land,
lower montane forest and montane forest in surrounding areas.
Climatic condition: None
Land tenure: No information.
Conservation measures taken: Lake Paniai is included within the Enarotali Nature Reserve
(Cagar Alam), a reserve of 300,000 ha established in 1980 and spanning an altitudinal range of
l,750-4,000m. The Wissel Lakes are unprotected.
Conservation measures proposed: None
Land use: Fishing; agriculture in surrounding areas.

Possible changes in Land use: There is a proposal to denotify the Enarotali Nature Reserve as it
comprises one of the most densely populated areas in Irian Jaya. The forested portions should,
however, be retained as protection forest.
Disturbances and threats: There are some 12,000 people living illegally in the Nature Reserve,
making this one of the most densely populated regions in the whole of Irian Jaya. All flat areas
have already been converted to agricultural land, and the lower hillsides have been denuded by
wood-cutting and burning.
Economic and social values: No information.
Fauna: The lakes are important for Oxyeleotris wisselensis, an endemic species of fish known
only from Paniai Lake, the Wissel Lakes and their tributary streams. No information is available
on the other fauna.
Special floral values: No information.
Research and facilities: None
References: MacKinnon & Artha (1981b).
Criteria for inclusion: 2d.
Source: Marcel J. Silvius.
Wetland name: Sungai Rouffaer
Country: Indonesia
Coordinates: 2°45'-3°15'S, 137°20'-138°30'E:
Location: in the lowlands of north-central Irian Jaya, Kabupaten Jayawijaya, Irian Jaya.
Area: 310,000 ha.
Altitude: c.100m.
Biogeographical province: 5.1.13.
Wetland type: 11, 13, 15 & 21.
Description of site: A vast swampy plain crossed by a large meandering river, the Rouffaer, a
tributary of the Mamberamo and Idenburg system (site 128). The site includes 201,500 ha of peat
swamps, 31,000 ha of freshwater swamp forest and 77,000 ha of wet lowland forest.
Climatic conditions: Humid tropical climate.
Principal vegetation: Peat swamp, freshwater swamp forest, sago swamp forest and wet lowland
forest.
Land tenure: State owned (Indonesian Government).
Conservation measures taken: The entire area has been designated as a Game Reserve (Suaka
Margasatwa).
Conservation measures proposed: None
Land use: There are several human settlements dependent upon traditional sago harvesting,
fishing and crocodile hunting.
Disturbances and threats: Excessive hunting of crocodiles.
Economic and social values: No information.
Fauna: The site is important both for the Estuarine Crocodile Crocodylus porosus and for the New
Guinea Crocodile C. novaeguineae. No other information is available on the fauna.
Special floral values: No information.
Research and facilities: None
References: MacKinnon & Artha (l98lb); Whitaker et al. (1985).
Criteria for inclusion: lb. 2a, 2b.
Source: Marcel J. Silvius.
Wetland name: Wetlands in Mamberamo-Foja Proposed National Park

Country: Indonesia
Coordinates: 1°27'S, 137°50'E to 3°45'S, 140°15'E;
Location: along the Mamberamo and Idenburg Rivers in northeastern Irian Jaya.
Area: Over 728,000 ha of wetlands in an area of 1,442,500 ha.
Altitude: Sea level to 2,193m.
Biogeographical Province: 5.1.13.
Wetland type: 02, 05, 06, 07, 08, 11, 12, 13, 14 & 21.
Description of site: The site incorporates an excellent spectrum of habitats from mangrove forests
and peat swamps on the north coast up to the montane forests of the Foja Mountains and down
again through lowland forest to the swampy plain of the Idenburg River. The area is virtually
pristine and contains a great wealth of wildlife. It includes one of the largest lakes in Irian Jaya,
Danau Rombebai, a permanent freshwater lake of about 14,000 ha in the Mamberamo Delta. The
site also includes the largest river in Irian Jaya, with its hundreds of oxbow lakes, and vast areas of
peat swamp and freshwater swamp. Estimates of the total area of each major habitat are as follows:
mangrove forest 36,062 ha; freshwater lakes 14,425 ha; peat swamp 432,750 ha; freshwater
swamp on non-alluvial soils 216,375 ha; freshwater swamp on alluvial soils 28,850 ha; wet
lowland forest on alluvium 43,375 ha; wet lowland forest on rocks 504,875 ha; wet lowland forest
on ultra-basic rocks 43,475 ha.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest, freshwater swamp forest and peat swamp forest; no
detailed information is available.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed: The entire area has been proposed as a National Park and
World Heritage Site.
Land use: Exploration for petroleum. There are only a few small settlements in the area of the
proposed national park.
Disturbances and threats: Exploration for petroleum has been going on in the northern
Mamberamo area for several years, and proposals have been made to carry out exploratory
drilling.
Economic and social values: No information.
Fauna:
At least 28 species of freshwater fishes have been recorded. Six of these are known
only from the Mamberambo River: Hemipimelodus bernhardi, Netuma microstoma,
Zenarchopterus alleni, Melanotaenia praecox, Melanotaenia vanheurni and Parambassis
altipinnis. A further eighteen species are endemic to New Guinea: Anus sp, Neosilurus equinus, N.
idenburgi, Anguilla interioris, Zenarchopterus kampeni, Chilatherina crassispinosa, C. lorentzi,
Glossolepis multisquamatus, Parambassis confinis, Hephaestus obtusifrons, Glossamia beauforti,
G. gjellerupi, G. heurni, Ctenogobius tigrellus, Mogurnda sp, Odonteleotris nesolepis, Oxyeleotris
fimbriata and 0. novaeguineae. The other four species, Neosilurus ater, Mogurnda mogurnda,
Oxyeleotris herwerdeni and 0. lineolatus, are of more widespread occurrence.
Some 330 species of birds, including many water birds, and 100 species of mammals have been
recorded. The area supports the largest known populations of the Estuarine Crocodile Crocodylus
porosus and New Guinea Crocodile C. novaeguineae in the world.
Special floral values: No information.
Research and facilities: Basic faunal and floral surveys have been carried out in the area.
References: Allen & Boeseman (1982); Karpowicz (1985); MacKinnon & Artha (198lb); Petocz
(1984); Whitaker et al. (1985).
Criteria for inclusion: lb. 2a, 2b, 2d, 3b.
Source: Marcel J. Silvius.

Wetland name: Danau Sentani
Country: Indonesia
Coordinates: 2°33'-2°41'S, 14023'-140°38'E;
Location: 12 km southwest of Jayapura, northeastern Irian Jaya.
Area: c.l4,000 ha.
Altitude: Less than 100m.
Biogeographical province: 5.1.13.
Wetland type: 14.
Description of site: A large freshwater lake on the plains west of Jayapura.
Climatic conditions: Humid tropical climate.
Principal vegetation: No information.
Land tenure: None
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing.
Disturbances and threats: There were plans to construct a hydro-electric power station at the site,
but this project has been cancelled, at least for the time being.
Economic and social values: No information.
Fauna: The fish fauna includes at least five of New Guinea's endemic fishes: Anus sp, Neosilurus
novaeguineae, Chilathenina sentaniensis, Glossolepis incisus and Glossogobius koragensis. Two
of these, N. novaeguineae and G. incisus, are known only from this site. The Saw Shark Pristis
microdon also occurs in the lake. Very little research has been carried out, and it is possible that
other endemic species may occur.
No information is available on the other fauna of the lake.
Special floral values: No information.
Research and facilities: Allen and Boeseman (1982) have investigated the lake's fish fauna.
References: Allen & Boeseman (1982).
Criteria for inclusion: lb. 2d.
Source: Marcel J. Silvius.
Wetland name: Wetlands in Lorenz Proposed National Park
Country: Indonesia
Coordinates: 3°52'N-5°l7'S, 136°40'-l38°20'E;
Location: from the highest peaks of the central highlands east of Enarotali south to the sea,
Kabupaten Paniai, Jayawijaya, Fakfak and Merauke (Southern Division), Irian Jaya.
Area: Area of wetlands unknown; Nature Reserve 2,150,000 ha, proposed National Park
1,560,250 ha.
Altitude: Sea level to 4,884m.
Biogeographical province: 5.1.13.
Wetland type: 01, 02, 05, 06, 07, 11, 12 & 21.
Description of site: The Gunung Lorenz Nature Reserve is one of the few places in the world
where glaciers still exist at tropical latitudes. The reserve includes a wide spectrum of habitats
from the alpine and upper montane zones down through the lower montane and foothill zones to
lowland alluvial plains and fans, fresh, saline and brackish water swamps, beach ridges and coastal
mudflats. The wetlands form part of one of the largest swamp areas in the world. They consist of
seasonally flooded alluvium forests, peat swamp forests, grassy swamps, sago woodlands, Nypa
swamps, coastal mangrove swamps and littoral forests. The reserve contains the entire water
catchment areas of several major rivers, from their headwaters in the perpetual snow fields of the

highest peaks to the coast, and thus incorporates the full range of riverine habitats. It is estimated
that there are 301,500 ha of mangrove swamp and 351,750 ha of peat swamp in the reserve, along
with 335,000 ha of wet lowland forest on rocky ground.
Climatic conditions: Humid tropical to alpine climate, depending on altitude.
Principal vegetation: Mangrove forest, Nypa swamp, peat swamp forest and grassy swamp.
Land tenure: Partly state owned (Indonesian Government) and partly owned by the local people.
Conservation measures taken: A Nature Reserve of 2,150,000 ha was established in January
1978.
Conservation measures proposed: Part of the Nature Reserve has been proposed as a National
Park (1,560,250 ha) and World Heritage Site.
Land use: The area is inhabited by indigenous tribes of hunter-gatherers employing some shifting
cultivation.
Possible changes in Land use: The current proposal to establish a National Park of 1,560,250 ha in
place of the existing Nature Reserve (2,150,000 ha) would reduce the area under protection by
589,750 ha.
Disturbances and threats: Mining operations cause a considerable amount of disturbance in the
reserve, and have caused some pollution of rivers and swamps. More than half of the reserve is
under lease for petroleum exploration. Highland trails are a major threat to wildlife.
Economic and social values: The reserve is of considerable value, not only in terms of the
commercial value of its forests, but also for its medicinal plants, genetic resources and tribal
cultures. Its biological values, together with the spectacular scenery and unique culture of the
inhabitants, rank the reserve as one of the most important conservation areas in the entire Pacific
Basin.
Fauna: There are thought to be over 100 species of freshwater and brackish water fishes in the
reserve, including 50 or more species which are known only from this area or its immediate
vicinity.
Some 411 species of birds have been recorded, at least 20 of which are endemic to this region.
Water birds include Tachybaptus novaehollandiae, Phalacrocorax melanoleucos, P. carbo, P.
sulcirostris, Anhinga novaehollandiae, Ixobrychus flavicollis, Zonerodius heliosylus, Butorides
striatus, Egretta picata, E. sacra, E. garzetta, E. intermedia, E. alba, Ardea novaehollandiae, A.
sumatrana, Threskiornis molucca, Anseranas semipalmata, Dendrocygna arcuata, D. guttata,
Tadorna radjah, Nettapus pulchellus, Anas waigiuensis (a montane species), Anas superciliosa, A.
gibberifrons, Aythya australis, Haliastur indus, Haliaeetus leucogaster, Circus (aeruginosus)
spilonotus, Rallina tricolor, Gymnocrex plumbeiventris, Megacrex inepta, Porzana tabuensis,
Porphyrio porphyrio, several montane species of Rallidae, Irediparra gallinacea, Esacus
magnirostris, Stiltia isabella, Pluvialis dominica, Charadrius dubius, Limosa lapponica, Numenius
madagascariensis, Actitis hypoleucos, Arenaria interpres, Gallinago hardwickii, G. megala,
Scolopax saturata (above 1,000m elevation), and thirteen species of kingfishers (Alcedinidae).
One hundred and twenty-three species of mammals (80% of the total mammalian fauna of Irian
Jaya) have been recorded. These include at least four species of phalangers, four bandicoots, four
possums, four ringtails, three wallabies, one tree kangaroo, five marsupial mice, three marsupial
cats and numerous bats and rodents.
Reptiles include both the Estuarine Crocodile Crocodylus porosus and the New Guinea Crocodile
C. novaeguineae.
Special floral values: The reserve includes examples of all swamp habitat types occurring in this
biogeographical region.
Research and facilities: Various faunal and floral surveys have been carried out in the reserve,
but no serious ecological studies have been undertaken and much of the region remains poorly
known.

References: Allen & Boeseman (1982); IUCN (in prep); Karpowicz (1985); Lever (1980);
MacKinnon & Artha (l98lb); Petocz (l983a, l983b & 1984); Whitaker et al. (1985).
Criteria for inclusion: 123.
Source: Marcel J. Silvius.
Wetland name: Sungai Lorenz
Country: Indonesia
Coordinates: 4°40'S, 138°50'E to 5°30'S, 138°00'E;
Location: east of the Gunung Lorenz Nature Reserve, in the southern lowlands of Irian Jaya.
Area: c.140 km of river.
Altitude: Near sea level.
Biogeographical Province: 5.1.13.
Wetland type: 11 & 13.
Description of site: One of the large slow-flowing rivers of the southern lowlands of Irian Jaya,
draining into the Arafura Sea near Agats. The river passes through several major wetland habitats
including freshwater swamp forest, peat swamp forest and mangrove forest.
Climatic conditions: Humid tropical climate.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing.
Disturbances and threats: No information.
Economic and social values: The river supports an important freshwater fishery.
Fauna: Thirty-three species of freshwater fishes have been recorded, including six species known
only from this site: Doiichthys novaeguineae, Tetranesodon conorhynchus, Oloplotosus mariae,
Plotosus papuensis, Melanotaenia ogibyi and Craterocephalus lacustris. A further fifteen species
are endemic to New Guinea: Clupeiodes venulosus, Anus carinatus, A. latirostris, Cochiefelis
danielsi, Hemipimelodus macrorhynchus, Nedystoma dayi, Neosilurus equinus, Anguilla interioris,
Zenarchopterus novaeguineae, Melanotaenia goldiei, Hephaestus roemeri, Glossamia trifasciata,
Mogurnda sp. nov., Oxyeleotris fimbriata and 0. novaeguineae. Other species include Anus
leptaspis, A. stirlingi, Neosilurus ater, N. brevidorsalis, Porochilus obbesi, Parambassis gulliveri,
Pingalla lorentzi, Mogurnda mogurnda, Oxyeleotris herwerdeni, 0. lineolatus, Aseraggodes
klunzingeri and Cynoglossus heterolepis.
No information is available on the other fauna.
Special floral values: No information.
Research and facilities: Allen & Boeseman (1982) have investigated the fish fauna.
References: Allen & Boeseman (1982).
Criteria for inclusion: lb, 2a, 2b, 2d.
Source: Marcel J. Silvius.
Wetland name: Sungai Digul
Country: Indonesia
Coordinates: 5°15'S, 140°30'E to 7°15'S, 138°40'E;
Location: Merauke District, southeastern Irian Jaya.
Area: c.500 km of river.
Altitude: Mostly below 300m; source at over 3,000m.
Biogeographical province: 5.1.13.

Wetland type: 11, 12, 13 & 21.
Description of site: One of the largest rivers of Irian Jaya, with all the major riverine habitats
characteristic of the region. The river rises in the eastern end of the Maoke Range near the Papua
New Guinea border, and drains southwest across a vast swampy alluvial plain into the Arafura Sea.
Climatic conditions: Humid tropical climate.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: Over thirty species of freshwater and brackish water fishes are known to occur, including
15 species endemic to New Guinea: Clupeoides papuensis, Anus sp. nov., A. acrocephalus, A.
carinatus, Cochiefelis danielsi, Hemipimelodus macrorhynchus, Nedystoma dayi, Neosilurus
equinus, Melanotaenia splendida, Hephaestus roemeri, Bostrychus strigogenys, Oxyeleotris
fimbriata, Oxyeleotris novaeguineae, 0. nullipora and 0. paucipora. The new species of Anus is
known only from this river. Other fishes include Nematalosa erebi, Thryssa scratchleyi,
Scleropages jardinii, Cinetodus fregatti, Neosilurus ater, N. brevidorsalis, Anguilla interioris,
Strongylura kreftti, Melanotaenia goldiei, Pseudomugil gertrudae, Ambassis macleayi, Pingalla
lorentzi, Mogurnda mogurnda, Oxyeleotris herwerdeni, 0. lineolatus, Aseraggodes klunzingeri,
Cynoglossus heterolepis and Pristis microdon.
No information is available on the other fauna, but it is likely that the Estuarine Crocodile
Crocodylus porosus occurs.
Special floral values: No information.
Research and facilities: Allen & Boeseman (1982) have investigated the fish fauna.
References: Allen & Boeseman (1982).
Criteria for inclusion: lb, 2a, 2b, 2d.
Source: Marcel J. Silvius.
Wetland name: Wetlands in Danau Bian Game Reserve
Country: Indonesia
Coordinates: 6°52'-7°32'S, 140°13'-140°43'E;
Location: around Muting, 50 km from the Papua New Guinea border, Kabupaten Merauke, Irian
Jaya.
Area: c.50,000 ha of wetlands; Game Reserve 90,875 ha.
Altitude: c.50m.
Biogeographical province: 5.1.13.
Wetland type: 11, 13, 14&21.
Description of site: Seasonal lakes and swamps, and some permanent lakes in the upper reaches
of the Bian River and its tributaries on the Oriomo Plateau. The substrate is sedimentary in origin.
Poor drainage has led to the formation of extensive seasonal swamps (15,000 ha) and freshwater
lakes (20,000 ha); the site also includes 15,000 ha of wet lowland forest on alluvium.
Climatic conditions: Humid tropical climate.
Principal vegetation: No information is available on the aquatic vegetation. The wetlands lie in a
region of tall monsoon forest with trees up to 30-35m in height.
Land tenure: State owned.
Conservation measures taken: The entire area (90,875 ha) has been designated as a Game
Reserve (Suaka Margasatwa).

Conservation measures proposed: Bishop (1984) has outlined management requirements for the
reserve, including the prohibition of hunting of all native species, provision of adequately equipped
guards and patrols, and the implementation of a conservation education programme.
Land use: There are a few villages and indigenous settlements within the reserve.
Disturbances and threats: Some hunting. Feral dogs are a menace to wildlife.
Economic and social values: No information.
Fauna: A total of 143 species of birds has been recorded in the reserve. Water birds include
Pelecanus conspicillatus, Phalacrocorax melanoleucos, P. sulcirostris, Anhinga novaehollandiae,
Ixobrychus flavicollis, Butorides striatus, Nycticorax caledonicus, Egretta picata, E. intermedia, E.
alba, Ardea sumatrana, Ephippiorhynchus asiaticus, Threskiornis molucca, Platalea regia,
Anseranas semipalmata, Dendrocygna guttata, D. arcuata, Nettapus puichellus, Haliastur
sphenurus, H. indus, Haliaeetus leucogaster, Grus rubicunda, Amaurornis olivacea, Irediparra
gallinacea and Vanellus miles.
Mammals include the Timor Deer, Wild Boar, Beaver Rat, Spotted Phalanger, Common Forest
Wallaby and Agile Wallaby (Cervus timorensis, Sus scrofa, Hydromus chrysogaster, Phalanger
macullatus, Dorcopsos veterum and Macropus agilis).
The wetlands are particularly important for the New Guinea Crocodile Crocodylus novaeguineae
(a freshwater species), and young Estuarine Crocodiles C. porosus have also been reported.
Special floral values: No information.
Research and facilities: Preliminary faunal and floral surveys have been carried out in the Game
Reserve.
References: Bishop (1984); IUCN (in prep); Karpowicz (1985); Whitaker et al. (1985).
Criteria for inclusion: 1b, 2a, 2b, 3b.
Source: Marcel J. Silvius.
Wetland name: Pulau Klmaam
Country: Indonesia
Coordinates: 7°43'-8°28'S, 137°33'-138°53'E;
Location: 170 km west of Merauke, Southern Division, Kabupaten Merauke, Irian Jaya.
Area: Game Reserve 600,000 ha.
Altitude: Sea level to 90m.
Biogeographical province: 5.1.13.
Wetland type: 02, 03, 06, 07, 14, 18 & 21.
Description of site: Pulau Kimaam (also known as Pulau Dolok, Pulau Kolepom and Frederik
Hendrik Island), is a swampy island of about one million ha, separated from the mainland by a
narrow channel. Most of the southern two-thirds of the island is wetland, and contains 99,000 ha of
mangrove forest, 42,000 ha of freshwater swamps and 42,000 ha of peat swamp. The swamps
include both forested swamps and open grassy swamps.
Climatic conditions: Humid tropical climate.
Principal vegetation: Eight principal types of vegetation have been defined (Bishop, 1984): (a)
mangrove forest with species of Avicennia, Sonneratia, Rhizophora; (b) Melaleuca swamp forest
dominated by M. leucodendron and M. cajuputi; (c) mixed swamp forest with species of Ficus,
Syzygium, Terminalia, Melaleuca, Acacia, Erythronia, Calophyllum, Barringtonia, Inocarpus,
Campnosperma, Dracontomelon, Mangifera and Planchonia; (d) clumps of bamboo; (e) seasonal
swampy grasslands with Phragmites karka; (f) Melaleuca savanna; (g) mixed monsoon savannah;
(h) aquatic vegetation such as Nymphaea sp in swamps with permanent open water.
Land tenure: Partly state owned and partly owned by the local people. The ownership of land is
complicated because villages, which have moved to new locations, have retained their old land. In
some cases, the old land is now a considerable distance from the new settlements.

Conservation measures taken: The southern part of the island (600,000 ha) was designated as a
Game Reserve (Suaka Margasatwa) in 1978.
Conservation measures proposed: The island has been proposed as a Nature Reserve (Cagar
Alam), but this would mean that the villages in the reserve would have to be resettled. The
proposal has met with considerable local opposition. It has been suggested that if the villages are
allowed to remain, the inhabitants could act as wardens and might be more effective than reserve
wardens brought in from outside.
Land use: There are still a few villages in the southern part of the reserve. The local people have
adapted to their swamp environment by constructing their houses and gardens on artificial islands
(Serpenti, 1977).
Disturbances and threats: Excessive hunting of crocodiles, hunting of deer and birds, burning of
grass in the dry season, and cutting of mangrove trees. There is some disturbance from the
settlements in or close to the reserve.
Economic and social values: The local people are dependent on the swamps for their livelihood,
and their peculiar culture is of considerable anthropological interest.
Fauna: An extremely rich area for wildlife. It is the best site in Irian Jaya for the conservation of
crocodiles, and one of the richest for water birds, with important breeding, roosting and feeding
areas. Over 200 species of birds have been recorded, including about 90 species of water birds,
many of which are rare elsewhere in Indonesia. Herons, egrets, storks and ibises are particularly
abundant. A recent count included:
over 1,000 Egretta picata
400 E. garzetta
1,000 E. intermedia
200 E. alba
15,000 Threskiornis molucca
2,500 Plegadis falcinellus
300 Ephippiorhynchus asiaticus
along with smaller numbers of Ixobrychus minutus, I. sinensis, Zonerodius heliosylus, Nycticorax
caledonicus, Butorides striatus, Egretta sacra, Ardea novaehollandiae, A. sumatrana, Carphibis
spinicollis and Platalea regia. Other resident waterfowl include Tachybaptus novaehollandiae,
Pelecanus conspicillatus, Phalacrocorax melanoleucos, P. sulcirostris, Anhinga novaehollandiae,
Anseranas semipalmata (up to 10,000), Dendrocygna guttata, D. arcuata, Tadorna radjah,
Nettapus pulchellus, Anas superciliosa, A. gibberifrons, Grus rubicunda, Rallus philippensis,
Rallina tricolor, Irediparra gallinacea, Himantopus leucocephalus, Esacus magnirostris and
Vanellus miles. The island is very important as a staging area and wintering area for migratory
shorebirds. Twenty-one species of migrant shorebirds from the Palearctic Region have been
recorded, along with two species from Australia (Haematopus longirostris and Stiltia isabella). A
recent count included:
86 Pluvialis squatarola
3,700 Charadrius mongolus
60 Limosa limosa
70 L. lapponica
1,175 Numenius phaeopus
130 N. madagascariensis
90 Xenus cinereus
90 Calidris tenuirostris
1,400 C. ruficollis
Terns include Chlidonias hybrida, Gelochelidon nilotica, Sterna dougallii, S. sumatrana, S.
albifrons, S. bergii, S. bengalensis, Anous stolidus and A. minutus. Other wetland birds include the
raptors Pandion haliaetus, Haliastur sphenurus, H. indus and Haliaeetus leucogaster, and the

kingfishers Alcedo azurea, A. pusilla, Ceyx lepidus, Dacelo gaudichaud, D. leachii, Melidora
macrorrhina, Halcyon nigrocyanea, H. mackleyi, H. torotoro, H. sancta and H. chloris. Mammals
include the Timor Deer, Wild Boar, Beaver Rat, Spotted Phalanger, Common Forest Wallaby,
Agile Wallaby and Echidna (Cervus timorensis, Sus scrofa, Hydromus chrysogaster, Phalanger
macullatus, Dorcopsis veterum, Macropus agilis and Tachyglossus aculeatus). The wetlands
support a large, healthy population of the Estuarine Crocodile Crocodylus porosus, and the New
Guinea Crocodile C. novaeguineae also occurs.
Special floral values: No information.
Research and facilities: Several faunal and floral surveys have been carried out. Bishop (1984)
conducted a survey in September-December 1984 with emphasis on determining appropriate
boundaries for the reserve, and S. and A. Nash have made a survey of the Estuarine Crocodile
population on the island.
References: Bishop (1984); IUCN (in prep); Karpowicz (1985); MacKinnon & Artha (l981b);
Petocz (1984); Schultze-Westrum (1978); Serpenti (1977); Whitaker et al. (1985).
Criteria for inclusion: 123.
Source: Marcel J. Silvius and K. David Bishop.
Wetland name: Pulau Pombo
Country: Indonesia
Coordinates: 7°47'S, 139°02'E;
Location: between Pulau Kimaam (Dolok) and the mainland, Kabupaten Merauke, Irian Jaya.
Area: 100 ha.
Altitude: Sea level.
Biogeographical province: 5.1.13.
Wetland type: 07.
Description of site: A small island covered in mangrove swamps, in the narrow channel between
Pulau Kimaam (site 134) and the mainland.
Climatic conditions: Humid tropical climate.
Principal vegetation: Mangrove forest.
Land tenure: State owned.
Conservation measures taken: None.
Conservation measures proposed: The island has been proposed as a Nature Reserve (Cagar
Alam).
Land use: Hunting and logging.
Disturbances and threats: Hunting of birds and cutting of mangrove trees.
Economic and social values: No information.
Fauna: An important roosting site for large water birds. Many of the birds feeding on the nearby
Pulau Kimaam use this island for roosting.
Special floral values: None known.
Research and facilities: None
References: MacKinnon & Artha (198lb).
Criteria for inclusion: lb. 3b.
Source: Marcel J. Silvius.
Wetland name: Wasur and Rawa Biru
Country: Indonesia
Coordinates: 8°03'-9°06'S, l4O°3O'-l4l°OO'E;

Location: in southeastern Irian Jaya on the border with Papua New Guinea east of Merauke,
Kabupaten Merauke, Irian Jaya.
Area: 431,000 ha, including the Wasur Game Reserve (308,000 ha) and Rawa Biru Strict Nature
Reserve (4,000 ha within the Game Reserve).
Altitude: Sea level to 90m.
Biogeographical province: 5.1.13.
Wetland type: 02, 06, 07, 11, 14, 15, 16, 18 & 21.
Description of site: An extensive complex of permanent and seasonal freshwater lakes, marshes,
flooded savanna woodland and riverine floodplains, dissected by numerous rivers, including the
Maro, Dalrii and Bensbach, which rise in the Star Mountains to the north. Almost the entire area
floods during the wet season (December to March or April), and generally becomes inaccessible
except by shallow-draft boats and canoes. The only areas above water are along ancient raised
beach ridges with their attendant monsoon forest. During the dry season, the region becomes
extremely dry, and water is confined to a few permanent water bodies and the deeper river
channels. Some permanent lakes, such as Rawa Biru, are very deep and probably acidic. In the
south, vast areas of tidal mudflats and sandy flats extend westwards along the coast almost without
break from the Papua New Guinea border to Pulau Kimaam (site 134). The tidal flats are backed
by large and mainly undisturbed tracts of mangrove forest, seasonally flooded paperbark swamp
forest and some areas of sand dunes. The tides are extremely variable, with no clear diurnal
pattern. Ebb tides frequently expose as much as 500m of mudflats, while high spring tides flood
large areas inland.
Climatic conditions: Humid tropical climate with a pronounced rainy season from December to
March or April. The dry season is very hot, but with cooling onshore breezes along the coast.
Principal vegetation: Ten main vegetation types have been described including lowland forest,
Melaleuca-Eucalyptus woodland, savanna, parkland, swamp vegetation, mangrove forest and
beach vegetation. The Wasur Game Reserve includes 6,180 ha of mangrove forest and 161,180 ha
of savanna; the Rawa Biru Nature Reserve includes 4,000 ha of seasonal freshwater swamps. The
area also includes over 250,000 ha of seasonal peat swamp. Mangrove forest occurs in a belt up to
three km wide along the coast, and also far inland in the Wasur Game Reserve along ancient creek
beds. The coastal mangroves are dominated by species of Avicennia, Sonneratia and Rhizophora.
Bruguiera sp occurs in association with species of Acacia, Acanthus and Acrostichum at inland
sites. The freshwater swamp forest is dominated by Melaleuca leucodendron. The lush vegetation
associated with permanent open water includes Azolla imbricata and species of Nymphaea, Lotus,
Utricularia and Lemna. Creeping grasses, such as Ischaeum sp and Pseudoraphis sp, and tall
herbs, such as Hanguana sp and Cyclosorus sp, grow around the margins of the lakes. Tall stands
of Phragmites karka are rather scarce. The sand dune vegetation consists of a "pescaprae"
formation with Ipomoea pescaprae, Canavalia maritima, creeping herbs, grasses and sedges.
Further inland, there is a shrub zone with Hibiscus tiliaceus, Barringtonia asiatica and Cocos
nucifera. There are some tidal sand flats covered with Sesuvium portulacastrum in the southeastern
corner of Wasul Game Reserve.
Land tenure: Mainly state owned, with certain areas being leased to trans-migrant settlers and a
few sites leased to ranchers. Originally, all or most of the land would have comprised native
hunting ranges, and had traditional boundaries. These boundaries may still exist so far as the native
people are concerned, but they have little credence with the authorities. All forested land is under
the jurisdiction of the Forestry Department.
Conservation measures taken: Some 210,000 ha were designated as a Game Reserve (Suaka
Margasatwa) in 1978, and this was extended by a further 94,000 ha in 1982. The permanent
open-water swamps at Rawa Biru are protected in a Strict Nature Reserve (Cagar Alam) of 4,000
ha, established in 1978.

Conservation measures proposed: There is a proposal to extend the existing protected area by a
further 127,000 ha.
Land use: Fishing, hunting, harvesting of birds' eggs, subsistence agriculture, livestock grazing
and illegal logging. Most of the wetland areas are hunted by native people for meat (e.g. wallabies,
deer, cassowaries and monitor lizards) and eggs of nesting birds such as Magpie Geese Anseranas
semipalmata, herons, egrets, ibises and Brolga Crane Grus rubicunda. The native people also
cultivate small garden plots, usually in the monsoon woodlands and typically for only one season
before moving on to a new site. The principal crops are maize, taro, sweet potatoes and tapioc.
Disturbances and threats: The area is under great pressure from many sources, and it is estimated
that within the next three years, a considerable portion of the reserve will have been destroyed.
There are two major road systems in the reserve; a south coastal road from Merauke to the Papua
New Guinea border, and the Trans-Irian highway which bisects the reserve into two almost equal
parts. In addition, there are many smaller dirt roads and trails. This accessibility has resulted in a
considerable amount of illegal hunting, logging, cutting and burning. At the height of the dry
season, large areas are intentionally burned, presumably as a means of driving game for the hunt
and killing snakes. Much of the marsh vegetation has been badly damaged by the large numbers of
introduced Rusa Deer Cervus timorensis and Wild Boar Sus scrofa, and also by hunters in motor
vehicles. Some coastal savanna woodland and grasslands, particularly within the Wasur Game
Reserve, are illegally used by recent settlers for grazing cattle.
Economic and social values: The wetlands support a considerable amount of subsistence hunting
and fishing. The proximity of Wasur to the large township of Merauke, its relatively easy access
and its numerous natural attractions make it a valuable recreation resource with great potential for
tourism.
Fauna: Over 390 species of birds have been recorded in the area. The site is particularly important
for water birds, many species occurring in very large numbers. The wetlands are especially rich in
herons, egrets, storks and ibises. A recent survey recorded:
2,500 Egretta picata
350 E. garzetta
5,000 E. intermedia
250 E. alba
over 30,000 Threskiornis molucca
over 350 Ephippiorhynchus asiaticus
350 Carphibis spinicollis
and over 4,000 Plegadis falcinellus (both P. f. falcinellus and P. f. peregrinus). Other resident
waterfowl and dry season visitors from northern Australia include Tachybaptus novaehollandiae,
Pelecanus conspicillatus, Phalacrocorax melanoleucos, P. sulcirostris, Anhinga novaehollandiae,
Ixobrychus minutus, I. sinensis, I. flavicollis, Zonerodius heliosylus, Nycticorax caledonicus,
Butorides striatus, Egretta sacra, Ardea novaehollandiae, A. sumatrana, Platalea regia,
Anseranas semipalmata (10,000 in December 1983), Dendrocygna guttata, D. arcuata, Tadorna
radjah, Nettapus puichellus, Anas superciliosa, A. gibberifrons, Aythya australis, Grus rubicunda,
Rallus philippensis, Rallina tricolor, Poliolimnas cinereus, Gymnocrex plumbeiventris, Porphyrio
porphyrio, Irediparra gallinacea, Himantopus leucocephalus, Esacus magnirostris and Vanellus
miles. The rare New Guinea Flightless Rail Megacrex inepta may still occur in the area.
The coastal wetlands are an extremely important staging and wintering area for migratory
shorebirds. Twenty-five species of Palearctic shorebirds and three Australian species (Haematopus
longirostris, Stiltia isabella, Charadrius cinctus) have been recorded. The most numerous species
(with recent counts in brackets) are as follows:
Pluvialis dominica (112)
Charadrius mongolus (3,130)
Limosa limosa (432)

Numenius minutus (4,000)
N. phaeopus (96)
N. madagascariensis (45)
Tringa nebularia (35)
T. glareola (large numbers)
Xenus cinereus (278)
Calidris tenuirostis (180)
C. ruficollis (520)
C. acuminata (655)
Gulls and terns include Larus novaehollandiae (a scarce winter visitor from
Australia), Chlidonias hybrida, Gelochelidon nilotica, Hydroprogne caspia, Sterna hirundo and S.
albifrons.
Other wetland birds include the raptors Pandion haliaetus, Haliastur sphenurus, H. indus and
Haliaeetus leucogaster, and thirteen species of kingfishers: Alcedo azurea, A. pusilla, Ceyx
lepidus, Dacelo gaudichaud, D. tyro, D. leachii, Clytoceyx rex, Melidora macrorrhina, Halcyon
nigrocyanea, H. macleayii, H. chioris, H. sancta and H. torotoro.
Some 81 species of mammals have been recorded, including the introduced Rusa Deer Cervus
timorensis (abundant), Sus scrofa, Hydromys chrysogaster, Syconycteris australis, Tachyglossus
aculeatus, Phalanger macullatus, Petaurus brevipes, Dorcopsis veterum and Macropus agilis.
Many of the mammals are endemic to New Guinea. The Dugong Dugong dugon still occurs along
the coast.
Reptiles include the endemic monitor lizard Varanus salvadorii as well as V. timoriensis,
Chlamydosaurus kingi and the endangered endemic Carettochelys insuipta. The Estuarine
Crocodile Crocodylus porosus probably still occurs in very small numbers. Fishes include
Scieropages sp.
Special floral values: The wetland ecosystems are unique in Indonesia, and quite different from
any other wetland areas protected within reserves.
Research and facilities: In September-December 1983, Bishop (1984) conducted a survey of the
area to determine appropriate boundaries for the reserve, to examine the impact of egg-collecting
on the water bird populations, and to investigate the hunting of Rusa Deer as it related to
conserving the reserve. Nash and Nash have carried out a survey of the Estuarine Crocodile
population. There are no research facilities in the reserve, but the land-use agency Euroconsult
maintains an office in Merauke with excellent mapping facilities.
References: Bishop (1984); IUCN (in prep); Karpowicz (1985); MacKinnon & Artha (198lb);
Petocz (1984).
Criteria for inclusion: 123.
Source: Marcel J. Silvius and K. David Bishop.
Wetland name: Danau Wanam
Country: Indonesia
Coordinates:…………….
Location: Irian Jaya (precise location unknown).
Area: Unknown.
Altitude: Unknown.
Biogeographical province: 5.1.13.
Wetland type: 14.
Description of site: A freshwater lake.
Climatic conditions: Humid tropical climate.
Principal vegetation: No information.

Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: A species of fish, Glossolepis wanamensis, is known only from this lake. No other
information is available on the fauna.
Special floral values: No information.
Research and facilities: None
References: Allen & Boeseman (1982).
Criteria for inclusion: 2d.
Source: Marcel J. Silvius.
Other Important Wetlands
In addition to the 137 internationally important sites described above, the Indonesian Wetland
Inventory includes the following sites which would appear, on the basis of existing information, to
be of national rather than international importance (Silvius et al., 1987). It is likely, however, that
many of these will be shown to be of international importance as further information becomes
available.
SUMATRA
Kuala Jambu Air
Rawa Cicim
Kuala Langsa
Kluet
Pulau Bangkaru
Dolok Sembelin
Lau Tapus
Sei Prapat
Siondop
Pulau Berkeh
Tanjung Sinebu-Pulau
Alang Besar
Danau Tanjung Padang
Meninjau North/South
Bukit Gedang Seblat
Sumatra Selatan
Tulang Rawang Backswamps
JAVA
Pulau Pan
Jakarta Bay
Muara Angke
Pulau Minyawak
Telaga Patengan
Rawa Pening

Area

Location

10,000 ha
3,000 ha
7,000 ha
20,000 ha
8,000 ha
33,910 ha
12,000 ha
2,900 ha
17,950 ha
500 ha

Aceh Timur
Aceh Timur
Aceh Timur
Aceh Selatan
Aceh Selatan
Sumatra Utara
Tapanuli Tengah
Labuhan Batu
Sumatra Utara
Riau

15,000 ha
2,500 ha
22,106 ha
48,750 ha
356,800 ha
?

Bengkalis
Bengkalis
Sumatra Barat
Rejang Lebong
Lampung
Lampung

7 ha
190 ha
15 ha
120 ha
150 ha
?

West Java
West Java
West Java
West Java
West Java
Central Java

Kerumutan Lama
Gunung Su
Terusan Da
Danau Jepara

Babat
Baluran
South Banyuwangi
Meru Betiri
Pamelokan

?
1,750 ha
62,000 ha
1,000 ha
500 ha

East Java
East Java
East Java
East Java
Bali

NUSA TENGGARA
Batugendang Forest
Selalu Legini Lake
Pulau Panjang
Tainbora Selatan
Pulau Rusa
Danau Rana Mesa
Bena Plain

10,000 ha
1,100 ha
10,000 ha
30,000 ha
1,406 ha
500 ha
11,000 ha

Lombok Barat
Sumbawa
Sumbawa
Dompu
Alor
Manggarai
West Timor

KALIMANTAN
Kelompok Gunung
Asuansang
Mandor
Central Kalimantan
mangroves
Tanjung Puting (extension)
Danau Sembuluh
Teluk Sampit/Tanjung Bandaran
Pulau Kaget
South Kalimantan mangroves
Pleihari Martapura
Pulau Suwangi
Pulau Sebuku
Tanjung Dewa Barat
Apar Besar
Pantai Samarinda
Sungai Berambai
Muara Along
Pulau Birah-Birahan
Talisyan
Perairan Pulau Maratua and
Karang Muaras
Muara Kayan
SULAWESI
Lantung Mangrove Forest
Gunung Ambang Lakes
Pulau Dolongan
Air Terjun Wera
Laa Valley (upper section)
Laa Tambalako River mouths
Danau Towuti
Danau Matano and
Danau Mahalano

28,000 ha
2,000 ha

West Kalimantan
West Kalimantan

84,400 ha
70,000 ha
7,500 ha
?
85 ha
90,000 ha
36,400 ha
500 ha
14,400 ha
16,250 ha
90,000 ha
95,000 ha
15,000 ha
?
?
?
?

Central Kalimantan
Central Kalimantan
Central Kalimantan
Central Kalimantan
South Kalimantan
South Kalimantan
South Kalimantan
South Kalimantan
South Kalimantan
South Kalimantan
East Kalimantan
East Kalimantan
East Kalimantan
East Kalimantan
East Kalimantan
East Kalimantan
East Kalimantan

80,000 ha

East Kalimantan

1,000 ha
8,638 ha
462 ha
1,200 ha
14,000 ha
19,000 ha
59,000 ha

Minahasa
Bolaang Mongondow
Buol Toli-Toli
Donggala
Kolonodale
Kolonodale
Luwu

30,000 ha

Luwu

Sungai Baliase
Bulukumba
Barombong
Polewali-Mapili
Lasolo Plain
Selat Muna
Lambale/Laangkumbe Plain
Polewai
Tanjung Batikolo
Sampara Plain
Tondano Waterfall
Saluki 699 ha
Solo Maradja
MOLUCCAS
Pulau Morotai
Bacan ?
Gunung Kelapat Muda
Wae Upa
Wae Nua
Wae Mual
Wae Bula
Pulau Baun
Pulau Suanggi
Pulau Pulau Banda

200 ha
1 ha
1 ha
10 ha
10,000 ha
?
3,000 ha
15,000 ha
5,500 ha
13,000 ha
?
Donggala
50,000 ha

South Sulawesi
South Sulawesi
South Sulawesi
South Sulawesi
South East Sulawesi
South East Sulawesi
South East Sulawesi
Kendari
Kendari
Kendari
Minahasa

?
Maluku Utara
?
22,000 ha
20,000 ha
17,500 ha
60,000 ha
13,000 ha
20 ha
2,500 ha

Maluku Utara

Central Sulawesi

Maluku Tengah
Maluku Tengah
Seram
Seram
Seram
Maluku Tenggara
Seram
Maluku Tengah
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PAPUA NEW GUINEA
INTRODUCTION
by Patrick L. Osborne
Area: 462,000 sq.km.
Population: 3,006,800 (1980 census).
Papua New Guinea is divided politically into nineteen provinces and the National Capital
District around Port Moresby. Although the population of just over three million is small in
relation to the land area (462,000 sq.km), the population is estimated to be growing at a rate
of 2.1% per annum, and 48% per cent of the population is under 15 years of age. The
capacity of the land to support this rapidly growing population is extremely limited. Over
95% of the land is held under customary tenure, and most of the rural people rely to some
degree on the natural resources for their livelihood.
Papua New Guinea is situated between the stable land mass of Australia and the deep ocean
basin of the Pacific. The island of New Guinea is divided politically into Irian Jaya
(Indonesia) and Papua New Guinea. Most of Papua New Guinea experiences a relatively
high annual rainfall of 2,500-3,500 mm. Some lowland areas are drier but annual rainfall of
less than 1,000 mm is restricted to the National Capital District and surrounding areas.
Large areas of the highlands receive in excess of 4,000 mm per year, and in some places a
rainfall of over 10,000 mm per year has been recorded. Three basic rainfall patterns are
evident: (a) rainy season in the middle of the year (May-August); (b) relatively uniform
distribution of the rainfall throughout the year; (c) rainy season from December-March
(Abeyasekera, 1987). Air temperatures are high throughout the year with little seasonal
variation. Daily mean maximum temperatures on the coast are around 30-32°C, with
minima around 23°C. With increasing altitude, the absolute and average temperatures
decrease. Above 2,200m altitude, frosts occur but only rarely. Frosts are more common at
over 3,000m altitude and snow occasionally falls on the higher mountains. The combination
of high rainfall and temperature results in high humidity, cloudiness and only moderate
rates of evaporation.
The relief of Papua New Guinea is dominated by a broad central cordillera that runs through
the middle of the country. On the border with Irian Jaya, the main mountain range is about
100 km wide, but it increases in width in the central highlands region to 300 km. From there
the cordillera narrows towards Mime Bay. These highlands are a complex system of ranges
and valleys. The highest peaks are Mount Wilhelm (4,509m), Mount Giluwe (4,368m),
Mount Albert Edward (3,990m) and Mount Victoria (4,035m).
North of the central cordillera is a depression which is occupied by the Sepik River in the
west and by the Ramu River to the east, but is separated from the Sepik-Ramu wetlands by
low ranges to about 1,200m altitude. The Markham River occupies the eastern part of this
great northern depression. To the south, in the western part of Papua New Guinea, there is a
huge tract of low-lying land drained by the Fly and Strickland Rivers. The Purari River has
a large catchment area (33,670 sq.km), draining the central highlands. The area east of the
Purari River consists of the coastal plains of Gulf and Central Provinces. These coastal
plains are swampy areas traversed by meandering rivers with associated oxbow lakes. The

lower reaches of the rivers have extensive floodplains that may be seasonally inundated
giving rise to vast swamps. Smaller wetlands are found in the highlands and on the islands.
The flora of Papua New Guinea is one of the richest in the world. This is probably due to
the country's great diversity of habitats from lowlands with tropical rainforest, monsoon
woodlands, savanna, grasslands and freshwater swamps and mangroves to high mountains
with frequent frosts and occasional snow falls.
Summary of Wetland Situation
Given the high rainfall and generally rugged topography, rivers are usually fast-flowing
with very high discharges. Consequently, except in the broader lowland areas, most rivers in
Papua New Guinea have a poorly developed aquatic fauna and flora.
Chambers (1987) has recorded a total of 5,383 freshwater lakes with a surface area of
greater than 0.1 ha. More than half (3,003) are equal to or less than two ha, and only 22
lakes are larger than 1,000 ha. The total surface area of all lakes was estimated to be
229,600 ha. Over 75% of the lakes are in Western and East Sepik Provinces. The lakes of
Western Province fall into two categories: tributary lakes and oxbow lakes. Tributary lakes
are formed by the blocking of a tributary by a river and are usually shallow (e.g. Bosset
Lagoon and Lake Daviumbu). Oxbow lakes are of variable depth depending on age. The
largest lake in Papua New Guinea, Lake Murray (65,000 ha), lies in a shallow depression
(maximum depth lOm) between the Strickland and Fly Rivers. Most of the lakes associated
with the Sepik River are oxbows, although the second largest in the country (Chambri Lake)
fills a shallow depression. The aquatic vegetation of the lower Sepik River has been greatly
altered by the introduction of Salvinia molesta. This weed has covered large areas of the
lakes in the middle and lower Sepik Valley but biological control measures have been
remarkably successful.
Over 80% of the lakes in Papua New Guinea lie below 40m above sea level, and only 4%
are over 2,000m in altitude (Chambers, 1987). Some of these lakes have been comparatively
well-studied. This is especially true of lakes Aunde and Piunde on Mount Wilhelm.
Mangrove swamps occupy large parts of the coastal areas in Papua New Guinea. They are
normally found along protected bays and near the mouths of rivers. The largest areas of
mangroves occur in the south especially in the Gulf of Papua into which several large rivers
flow (e.g. the Fly, Kikori and Purari). The north coast is not as rich in mangroves as the
south coast but Avicennia alba and Sonneratia caseolaris have been recorded there and not
on the south coast. Conversely, Avicennia officinalis has only been found on the south coast.
Cragg (1987) has recently described the biological and ecological characteristics of
mangrove forests in Papua New Guinea, and reviewed their exploitation and management.
It is estimated that the mangrove forests in the Gulf of Papua occupy an area of between
162,000 and 200,000 ha (including nipa palm stands). Rhizophoraceae dominate with
121,500 ha (56%) while species of Bruguiera and Camptostemon comprise 18% and 14%
respectively. In the Purari Delta, there are about 134,000 ha of mangroves. The Central
Province including the National Capital District has an estimated 57,770 ha of mangrove
swamps.
Mangroves in Papua New Guinea provide food, building materials, energy (firewood) and
medicine (Rau, 1984). While large areas of mangroves in remote regions are untouched,
those near urban areas and in proximity to development schemes are subject to various

degrees of degradation. Some of the developments that have resulted in indiscriminate
felling of mangroves include oil and gas exploration in the Gulf of Papua, various timber
projects and port developments. The felling of mangroves for firewood in urban areas is
also now causing concern. No conservation areas have been established exclusively for
mangroves, but mangroves in Wildlife Management Areas are protected (e.g. at Maza in the
Western Province and N'Drolowa in Manus Province).
Paijmans (1976) has recognized the following categories of wetlands in Papua New Guinea:
1.
2.
3.
4.
-

Saline and brackish swamps
mangrove scrub
low mangrove forest
mature mangrove forest
Avicennia scrub and woodland
Excoecaria scrub and woodland
nipa palm woodland)
Lowland freshwater swamps
aquatic vegetation
herbaceous swamp vegetation
Leersia grass swamp
Saccharum-Phragmites grass swamp
Pseudoraphis grass swamp
mixed swamp savanna
Melaleuca swamp savanna
mixed swamp woodland
sago swamp woodland
pandan swamp woodland
mixed swamp forest
Campnosperma swamp forest
Terminalia swamp forest
Melaleuca swamp forest)
Lower montane zone
sedge-grass swamp
Phragmites grass swamp
swamp forest
Upper montane zone
herbaceous swamp vegetation

Saline and brackish swamps
Mangrove scrub: A dense scrubby vegetation of pioneering mangroves found on the
seaward side of muddy shores. The dominant species are Avicennia marina, Sonneratia
caseolaris and Ceriops tagal.
Low mangrove forest: Dense, even-aged, one-layered forest of Rhizophora pioneers
in sheltered positions or develops after Rhizophora has invaded colonizing stands of
Avicennia and Sonneratia.
Mature mangrove forest: Mangrove forest inland with a more open canopy allowing
the development of an understorey. Species of Bruguiera and Rhizophora dominate.
Avicennia scrub and woodland: In areas with low and markedly seasonal rainfall,
Avicennia marina is the most common mangrove species. It forms scrub and woodland on
both the seaward and landward side of mangrove vegetation.

Excoecaria scrub and woodland: Excoecaria agallocha is characteristic of brackish
fluctuating swamps on the inner side of mangrove vegetation in low rainfall areas.
Nipa palm woodland: Woodland consisting of Nypa fruticans covers extensive
low-lying areas in estuaries subject to daily brackish flooding, and also lines tidal creeks
where fresh and salt water meet and mix.
Lowland freshwater swamps
Aquatic vegetation: This type consists of free-floating, floating-leaved and
submerged plants. These either form a mixture or are arranged in concentric zones. They
occupy the shallow margins between open water and grass swamp, and in places cover
entire lakes that have a uniform depth.
Herbaceous swamp vegetation: Herbaceous communities consisting of sedges, herbs
and ferns are characteristic of stagnant, permanent, relatively deep swamps. Common
species include Thoracostachyum sumatranum, Scieria sp, Hanguana malayana and the
fern Cyclosorus sp. Phragmises karka often dominates along gently sloping swamp margins
whereas Pseudoraphis spinescens and Ischaemum polystachyum form narrow bands along
more steeply sloping, wet-dry margins.
Leersia grass swamp: Grasses such as Leersia hexandra, Echinochloa stagnina,
Oryza spp, Panicum sp and Hymenachne amplexicaulis occupy permanently swampy river
plains that may be under three meters of water in the flood season. Herbs such as
Polygonum spp, Ludwigia spp and Ipomoea aquatica may be anchored in the grass mat and
reach out over open water.
Saccharum-Phragmites grass swamp: Tall swamp grasses, mainly Saccharum
robustum and Phragmites karka, grow in swamps that are shallower than those described
above and may be intermittently dry.
Pseudoraphis grass swamp: Pseudoraphis spinescens is a low creeping swamp grass
that is most extensive in southwestern Papua New Guinea. Here it forms dense, almost pure
stands on flood plains that are seasonally dry. These grasses are heavily grazed by deer and
wallabies.
Mixed swamp savanna: This is a transitional vegetation type between purely
herbaceous swamps and swamp woodland; it occurs in permanent, stagnant swamps. In
addition to an herbaceous cover, there is an open layer of trees such as Nauclea,
Campnosperma, Syzygium and Melaleuca.
Melaleuca swamp savanna Melaleuca swamp savanna is characteristic of the
fluctuating backswamps of the middle Fly and Strickland Rivers and also occurs along parts
of the monsoonal south and southwest coasts. Melaleuca trees form an open, almost pure
canopy.
In the wet season, Melaleuca swamp savanna is inundated and colonized by aquatic plants.
Mixed swamp woodland: In permanent swamps, the tree storey of mixed swamp woodland
is generally open and ranges from low to tall. Common trees are Campnosperma spp,
Nauclea coadunata, Mitragyna ciliata and Timonius sp. Palms and pandans fill in much of
the space below the trees and Hanguana malayana, sedges and Cyclosorus interruptus form
a dense ground cover.
Sago swamp woodland: The sago palm Metroxylon sagu is a widespread tall shrub
that grows in more or less permanent swampy woodland. All gradations occur from stands
of pure sago to woodland with a dense layer of trees and an open lower tier of sago. The
palm grows best where there is a regular influx of fresh water.

Pandan swamp woodland: Swamp pandans occupy a habitat similar to that of sago
palm but have a wider range. They form open to quite dense, pure stands in shallow, fresh to
brackish, stagnant to frequently flooded swamps.
Mixed swamp forest: This is the most common type of swamp forest. It generally
has an open but occasionally dense canopy. Some of the commoner trees include
Campnosperma spp, Terminalia canaliculata, Nauclea coadunata, Syzygium sp, Aistonia
scholaris, Biscofia javanica and Palaquium sp.
Campnosperma swamp forest: The densest stands of Campnosperma (C.
brevipetiolta and C. coriace) are found in permanently flooded backswamps. Sago may
form a dense understorey.
Terminalia swamp forest: This type occurs mainly in North Solomons Province
where Terminalia brassii grows together with Campnosperma spp, and locally dominates in
the canopy of open swamp forest. It is found in low-lying, frequently flooded, bouldery and
sandy rivers and in peat swamps with flowing water.
Melaleuca swamp forest: Melaleuca swamp forest is mainly confined to monsoonal
southwestern Papua New Guinea, where it occurs in narrow bands in seasonally dry
swamps along rivers. The main species is Melaleuca cajuputi.
Lower montane zone
Sedge-grass swamp: Communities dominated by sedges and grasses occur above
about 1,800m in swamps occupying intermontane basins, local depressions in valley floors
and seepage slopes. Many different sedges are present and they commonly make up most of
the ground cover. Characteristic grasses are Arundinella furva, Isachne spp and Dimeria
spp.
Phragmites grass swamp: Phragmites karka commonly forms pure stands in seepage
areas on slopes and on flat valley floors to over 2,500m above sea level. P. karka also
occurs associated with Miscanthus floridulus along river banks and swamp margins.
Swamp forest Lower montane swamp forest grows in small patches fringing
intermontane basins. The forest has a low and open canopy over a dense layer of small trees
and shrubs and a sparse herbaceous ground cover. Common trees include species of
Syzygium and Garcinia, and locally Nothofagus perryi.
Upper montane zone
Herbaceous swamp vegetation: Herbaceous communities consisting of a mixture of
low herbs, sedges, grasses and mosses occupy depressions, fringe open water and, in the
higher parts of the zone, also occur on slopes. Common grasses include Anthoxanthum
angustum, Agrostis reinwardtii and Monostachya oreoboloides. The sedge Carpha alpina
and the fern Gleichenia vulcanica locally form pure stands. Common shrubs include species
of Leucopogon, Drapetes, Vaccinium and Trochocarpa.
Wetland Fauna
No systematic or comprehensive surveys have been made of the fauna of any wetland in
Papua New Guinea. The vertebrate fauna is relatively well known, but there is very little
information on the distribution and habitat requirements of invertebrates. It is, however,
pertinent to note that the very lack of such information reflects the present state of
knowledge of the majority of wildlife species in Papua New Guinea. A systematic
programme of research is not yet underway, and the present wetland survey highlights this
fact.

In general, the fish fauna of Papua New Guinea is closely related to that of northern
Australia. The Draft Inventory of Wetlands in Papua New Guinea (Osborne, 1987) lists 150
native species of freshwater fishes belonging to 29 families. These freshwater fishes are
mainly derived from marine ancestors belonging to the orders Pristiformes, Clupeiformes,
Siluroidiformes, Beloniformes, Syngnathiformes, Mugiliformes, Perciformes and
Pleuronectiformes. The country completely lacks fish belonging to the true freshwater fishes
of Southeast Asia, the saltwater barrier of Wallace's line forming an insurmountable
obstacle to their eastward progress (Munro, 1972).
At least 22 species of fishes have been introduced into Papua New Guinea, representing 19
genera, 11 families and all six continents. As yet, none provides a major source of protein,
although tilapia (Tilapia (Oreochromis) mossambica) from Waigani Lake is an important
local food in Port Moresby (Chambers, 1987). This species also dominates the subsistence
fishery in the lower Sepik River. The Common Carp (Cyprinus carpio) is now well
established and abundant in the highlands, and has also migrated into the Sepik River
system.
Of the three orders of amphibians, neither caecilians nor salamanders occur in Papua New
Guinea. Frogs (Anura) are well represented, with 150-200 species of five families described
at present and new species being recognized as current research proceeds. The five families
are Bufonidae (one introduced species), Hylidae (about 70 species), Leptodactylidae (about
5-10 species), Microhylidae (about 90 species) and Ranidae (about 10-15 species). The
majority of species are endemic to either Papua New Guinea, or the island of New Guinea.
A southern group having its origins in Australia can be recognized, as can a group of
species originating from the Solomon Islands to the southeast. The surrounding islands
have, in general, a depauperate amphibian fauna in comparison with the adjacent mainland.
Reptiles are represented by two species of crocodiles, 150-200 species of lizards, 90-95
species of snakes and 11 species of tortoises and turtles.
The two species of crocodile are the New Guinea or Freshwater Crocodile Crocodylus
novaeguineae and the Estuarine or Saltwater Crocodile Crocodylus porosus. Both species
are still found in relatively large numbers and are heavily exploited for hides and meat. The
endemic Freshwater Crocodile is the commoner species, though less widespread. It is
restricted to the mainland whereas the Estuarine Crocodile is also found on most of the
surrounding islands. The Freshwater Crocodile prefers a freshwater environment but is
occasionally found in brackish waters such as the Fly delta. It is more often found in
sluggish, shallow water rather than fast-flowing or deeper areas (Burgin, l980a). The
Estuarine Crocodile characteristically occurs in brackish areas such as estuaries and
mangroves. Although once thought to be restricted to the coastal tidal areas, the species is
now known to occur well inland. The inland populations are generally associated with
freshwater pools and deep rivers, but the species has been recorded from fast-flowing rocky
streams up to 1,000 km inland (Burgin, 1981). C. porosus is relatively easy to hunt as its
nests are easy to locate, and as a consequence, it is now rare in the large mangrove areas of
Gulf and Western Provinces and also in East and West Sepik Provinces where it was once
apparently common.
Numbers of both species declined during the late 1950s and 1960s through indiscriminate
hunting. In 1969 the Crocodile Trade (Protection) Act (Chapter 213) was implemented,
placing a ban on trade in skins greater than 51 cm belly width. This halted further decline in
crocodile numbers, as indicated by a steady level of export during the 1970s. In 1981, a ban
was placed on trade in skins smaller than seven inches. This ban was established because
Papua New Guinea was in a position to ranch crocodiles on a large scale (Bolton, 1978;

Bolton & Laufa, 1979; Burgin, l980b). By 1984, although the number of skins exported was
the same as in previous years, 30% were from ranched animals and consequently were of
higher grade and greater size. In 1982, extensive monitoring of both species commenced,
especially in the Ambunti District of East Sepik Province. Between 1982 and 1985, the
number of C. porosus nests virtually doubled in this area, indicating the effectiveness of the
management policy.
Of the 150-200 species of lizard belonging to five families, only certain members of the
dragon lizards (Agamidae) and monitors (Yaranidae) are habitually associated with water.
The Water Monitor Varanus indicus and Gould's Monitor V. gouldii appear to be equally at
home in fresh water or on land, although their food habits show them to be primarily land
animals.
Of the six families of snakes recorded from Papua New Guinea, three families are typically
aquatic and can be expected in the still and slow-flowing waters of the lowlands. The
file-snakes (Acrochordidae) include one or two genera with two or three species according
to -1115taxonomic opinion. The water-snakes of the family Colubridae (genera Amphiesma,
Cerberus, Fordonia and Myron) are regular inhabitants of wetlands, althou8h the family
also includes many species restricted to land. Sea-snakes (Hydrophiidae) are represented by
just over 20 species in eight genera. These are all marine, although Enhydris and Schistosa
have been recorded in some northern rivers away from the sea. Several species are
frequently seen in shallow water over reefs and presumably occur in mangrove waters.
There are six species of marine turtles in the seas around Papua New Guinea, and two
species of freshwater turtles, the Pit-shelled Turtle Carettochelys insculpta and the
Soft-shelled Turtle Pelochelys bibroni. Both the freshwater turtles are found in fresh waters
south of the central cordillera; C. insculpta is almost totally restricted in distribution to
southern Papua New Guinea, while P. bibroni is found also in the fresh waters of the Sepik
wetlands and occurs west through Indonesia to India. Five species of tortoises (Chelidae)
occur in the freshwater wetlands of Papua New Guinea (Goode, 1967). Four of these are
found only south of the central cordillera and are inhabitants of still or slow-flowing water
bodies. Elseya novaeguineae and Chelodina siebenrocki are endemic to New Guinea, and
Chelodina parkeri is endemic to the Fly River Basin and coastal areas.
The avifauna of Papua New Guinea is relatively well documented, e.g. Beehler and Finch
(1985) and Beehler et al. (1986). Of the 708 species of birds listed for New Guinea, some
115 are waterfowl, and all but three of these occur in Papua New Guinea. Seven species are
endemic to the New Guinea region: the Forest Bittern Zonerodius heliosylus, Salvadori's
Duck Anas waigiuensis, four mountain forest rails of the genus Rallina (R. rubra, R.
leucospila, R. forbesi and R. mayri), and the New Guinea Flightless Rail Megacrex inepta.
All are present in Papua New Guinea except for R. leucospila, which is confined to the
mountains of the Vogelkop Peninsula in Irian Jaya. About 52 species of waterfowl are
breeding residents; the remainder is either passage migrants and winter visitors from Asia
(over 40 species) or dry season visitors from Australia (about 20 species).
The breeding waterfowl include two grebes, two cormorants, Anhinga novaehollandiae,
about 12 species of herons and egrets, Ephippiorhynchus asiaticus, Anseranas semipalmata,
nine species of ducks, 15 species of Rallidae, Grus rubicunda, Irediparra gallinacea and six
species of shorebirds (including the woodcock Scolopax saturata). The great majority of
passage migrants and winter visitors from Asia are shorebirds (30 regular species and seven
vagrants). Several of these occur in very large numbers en route to and from wintering areas
in Australia. Other northern migrants occurring in significant numbers include Ixobrychus
sinensis, Anas querquedula, Chlidonias leucoptera, Sterna hirundo and S. albifrons.

Regular migrants from Australia include Pelecanus conspicillatus, several herons and
egrets, Threskiornis molucca, Carphibis spinicollis, Plegadis falcinellus, Platalea regia,
Haematopus longirostris, Stiltia isabella, Charadrius cinctus, Larus novaehollandiae,
Chlidonias hybrida and Hydroprogne caspia. In addition, several species which breed in
Papua New Guinea also occur as common dry season visitors from Australia.
There are no less than 22 species of kingfishers (Alcedinidae) in New Guinea, but many of
these are birds of forest or savanna, and are not particularly associated with water.
Of the 190-200 species of mammals occurring in Papua New Guinea, only three can be
clearly tied to the presence of water; two species of lowland water-rat, Hydromys
chrysogaster and H. neobrittanicus, and one upland species, Crossomys moncktoni. These
occur in slow-flowing and fast-flowing rivers, particularly with clear water, but are not
common elements of the wetland fauna.
Mention should also be made of the introduced deer, the Javan Rusa Cervus timorensis,
which occurs in large numbers in the seasonally-flooded trans-Fly area, and in lesser
numbers in wetland areas near Port Moresby. These populations are typically
swamp-dwellers and frequently graze with their head submerged.
Wetland Area Legislation
There is no specific environmental legislation directed primarily towards the conservation
of wetlands. Protection is, however, afforded under a number of Acts.
The Conservation Areas Act 1978 allows for the establishment of "Conservation Areas",
these being areas of land deemed worthy of legal protection for a variety of reasons. Assent
for, and control of, each Conservation Area is the responsibility of the landowners.
The Fauna (Protection and Control) Act 1974-1982 allows the systematic management, use
-1116 and conservation of the fauna of Papua New Guinea. Wildlife Management Areas
may be established under this Act. These are similar to Conservation Areas but their
purpose is restricted to the management of wildlife resources, whereas a Conservation Area
may be established for its scenic, aesthetic or historic values. The establishment of Wildlife
Management Areas throughout Papua New Guinea has led to the publication of a set of
rules for the management of each area. As each area is established for a different purpose,
each set of rules differs from all others.
The National Parks Act 1982 allows for the establishment, on state-owned or long-leased
land, of a series of National Parks, protecting areas of outstanding scenic and scientific
value.
The Crocodile Trade (Protection) Act 1974-1982 allows for the control of the crocodile
industry on a systematic basis and provides Regulations promoting the conservation of
crocodiles on a sustainable yield basis. There are thirteen regulations under this Act, dealing
with control over buying, exporting, farming and licencing. The responsibility for enforcing
these regulations lies with Rangers. For the purpose of this Act, any person appointed as a
Ranger under the Fauna Protection Act is also a Ranger under the Crocodile Trade
(Protection) Act.
The International Trade of Endangered Species of Fauna and Flora Act 1979 allows for the
control on a cooperative basis of the export and import of certain wildlife species among
countries which are signatories to the international agreement (CITES).

The Dumping of Wastes at Sea Act 1981 allows for the control of pollution of the seas
surrounding Papua New Guinea. Dumping of Wastes at Sea Regulation 1980 deals
principally with permits and fees; it also designates as Enforcement Officers the Principal
Environmental Contaminants Officer, Department of Environment and Conservation, and
the Marine Officer (Search and Rescue), Department of Transport and Civil Aviation.
The Environmental Contaminants Act 1978 allows for the control of a wide range of
pollutants (including noise) which could be detrimental to the environment. Regulations are
currently being drafted for gazetting under this Act.
The Environmental Planning Act 1978 allows for control over exploitation of environmental
resources, and requires the preparation of an Environmental Impact Statement for projects
which may have massive and long-term effects upon the quality of the environment after the
project has finished. There are no regulations gazetted under this Act. A detailed set of
Guidelines for developers has, however, been prepared by the Department of Environment
and Conservation.
The Water Resources Act can regulate land drainage, river/stream channels (diversion and
damming) and the disposal of wastes to land, swamps and watercourses and bodies. It
encompasses both fresh and saline waters to the territorial boundaries of Papua New
Guinea. It is empowered to declare Water Control Districts, which are specifically designed
for the protection of public water supplies but could also be used to include environmental
conservation.
Papua New Guinea is a signatory to the following international agreements with
environment-conservation implications:
1.
2.
3.
4.
5.
6.
7.
8.

International Plant Protection Convention, Rome 1951.
International Convention for the Prevention of Pollution of the Sea by Oil, London
1954.
Plant Protection Agreement for the South East Asia and Pacific Region, Rome 1956.
International Convention on Civil Liability for Oil Pollution Damage, Brussels
1969.
International Convention on the Prevention of Marine Pollution by Dumping of
Wastes and other Matter, London, Mexico City and Moscow 1972.
International Convention on International Trade in Endangered Species of Wild
Fauna and Flora, Washington 1973 (CITES).
International Convention on Conservation of Nature in the South Pacific, Apia
1976.
International Convention on the Prohibition of Military or any other Hostile Use of

Environmental Modification Techniques, New York 1976. 9. United Nations Convention on
the Law of the Sea, Montego Bay 1982.
Wetland Area Administration
The Department of Environment and Conservation is charged with the responsibility of
protecting the natural habitats and conserving the wildlife of Papua New Guinea. However,

as most land is traditionally owned, the acquisition of land for conservation is difficult. The
Office of Forests is responsible for timber resources including mangrove forests, and the
Fisheries Division is responsible for all fish resources.
Organizations involved with Wetlands
a)

Governmental Organizations

Department of Environment and Conservation
Includes the Division of Water Resources, Division of Nature Conservation and Division of
Environment.
Department of Forestry
Includes the Forest Products Research Centre in the National Capital District and the
Division of Botany in Lae.
Department of Fisheries
Includes the Fisheries Research Institute, in Kanudi.
Department of Agriculture and Livestock
Includes the Aquatic Weed Control Unit in Wewak.
Department of Lands and Physical Planning
Includes the National Mapping Bureau.
b) Statutory Authorities
University of Papua New Guinea
Particularly the Biology Department.
c)

Non-governmental Organizations

Papua New Guinea Bird Society
Based in the National Capital District.
Christensen Research Institute
Based in Madang.
Wau Ecology Institute
Based in Wau.

WETLANDS
The site descriptions are adapted from a Draft Inventory of Wetlands in Papua New Guinea
compiled for the Department of Environment and Conservation by Dr Patrick L. Osborne of
the Biology Department, University of Papua New Guinea (Osborne, 1987). The principal
contributors were Mr K. Kisokau, Mr G.R. Kula, Dr E. Lindgren, Mr W. Asigau, Mr I. Ila
and Mr J. Dent of the Department of Environment and Conservation, Mr P. Lambley, Dr I.
Burrows and Mr V. Bouauka of the University of Papua New Guinea, and Dr D. Coates of
the Department of Fisheries and Marine Resources.
Wetland name: Sepik and Ramu Floodplains
Country: Papua New Guinea
Coordinates: Sepik River 4°l0'S, 141°00'E to 3°50'S, 144°35'E; Ramu River 5°40'S,
145°30'E to 4°00'S, 144°35'E;
Location: from the Irian Jaya border in the west to the upper Ramu valley southwest of
Madang in the east, West Sepik, East Sepik and Madang Provinces.
Area: Over 1,200,000 ha of floodplain wetlands, including Chambri Lake 21,600 ha.
Altitude: Sea level to 100m (mostly below 30m).
Biogeographical Province: 5.1.13.
Wetland type: 02, 07, 08, 11, 13, 14, 15, 18 & 21.
Description of site: The Sepik River is the largest river system in Papua New Guinea in
terms of catchment area, although it has a lower discharge than the Fly River. The river is
about 1,100 km long: it ha a catchment area of 79,000 square kilometer, and i navigable for
500 km. The floodplain of the lower and middle Sepik and its tributaries varies from 30-70
km in width, and covers an area of about 780,000 ha. Most of the floodplain consists of
wetlands which are inundated for at least five months of the year. The Ramu River is
approximately 720 km long but has a small catchment area. In its lower reaches, the terrain
is very flat and swampy, and the fall is imperceptible for a distance of 250 km near its
mouth. In the flood season, the whole area near the mouths of the Sepik and Ramu Rivers
(only 25 km apart) can become inundated.
There are about 1,500 oxbow and other lakes associated with the Sepik River floodplain,
and a much smaller number associated with the Ramu. The largest of these is Chambri
Lake, a shallow lake (maximum depth 4m) in a depression on the south bank of the Sepik in
East Sepik Province (4°15'S, 143°05'E; 20m above sea level). This is the second largest lake
in Papua New Guinea; at normal water levels, the area is about 21,600 ha, but during the
flood season, it can increase to 25,000 ha. The lake is surrounded by floodplain grasslands.
Most of the other lakes associated with the Sepik and Ramu Rivers are oxbows. Mitchell et
al. (1980) recorded the following data for some lakes of the lower Sepik Area: surface
temperatures 28.9-31.3°C, turbidity 12-25 JTU, Secchi disc readings O.45-1.23m and pH
6.6-7.4. The limnology of the lower Sepik River and associated floodplain lakes has been
described by Coates et al. (1983).
The main channel of the Sepik River is deep (over 35m at Angoram) and consequently so
are the oxbow lakes in the lower floodplain, some of which are up to 40m deep. Mangrove
areas associated with the river are negligible since the river discharges directly into the sea
through a single outlet. Habitats are totally freshwater throughout the river length, and the
fresh water can extend up to 35 km out to sea in the plume. This contrasts markedly with
rivers in the south which invariably have extensive deltas and much larger estuarine zones.
Modest mangrove areas occur to the west of the river mouth (around the Murik Lakes) and
to the east (around the Watam Lakes). These are separate from the main river but subject to
the influence of its flood regime.

Climatic conditions: The area generally has a humid tropical climate. Mean temperatures
are around 30°C along the coast and slightly higher inland, and are uniform throughout the
year. The mean annual rainfall is in the range 2,500-3,500 mm; the dry season is from May
to October.
Principal vegetation: Mangrove swamps and stands of Nypa fruticans occur along the
estuaries and around lakes in the delta area. The main mangrove species are Rhizophora
apiculata, Heritiera littoralis, Aegiceras corniculatum, Sonneratia caseolaris, Bruguiera
gymnorhiza, B. parviflora and Avicennia marina. Strand woodland occurs along the
beaches. Swamps account for over 130,000 ha, mainly on the broad floodplain of the Ramu
River where there is a complex pattern of sago palm groves, herbaceous swamps and open
lakes with aquatic plants. There is a dense growth of floating and trailing aquatic plants in
the shallow lakes of the lower Sepik area, and Lake Chambri has abundant macrophytes and
large floating grass islands. The aquatic vegetation of the lower Sepik River has been
greatly altered by the introduction of Salvinia molesta. This weed covered large areas of the
lakes in the middle and lower Sepik valley but biological control measures have been
remarkably successful. In recent years, however, the area has been colonized by Eichhornia
crassipes.
Freshwater plants recorded from West and East Sepik Provinces include the following:
Azolla pinnata, Stenochlaena milnei, S. palustris, Equisetum debile, Isoetes habbemensis,
Nephrolepis biserrata, Ceratopteris thalictroides, Acrostichum aureum, Salvinia molesta,
Ampelopteris prolifera, Cyclosorus interruptus, Acorus calamus, Lasia spinosa, Pistia
stratiotes, Ceratophyllum demersum, Ipomoea aquatica, Cyperus cephalotes, C. platystylis,
Eleocharis dulcis, E. retroflexa, Scirpus grossus, S. mucronatus ssp mucronatus, S.
mucronatus ssp clemensii, Echinochloa praestans, Hymenachne acutigluma, Ischaemum
polystachyum, Leersia hexandra, Oryza rufipogon, Panicum auritum, P. paludosum,
Phragmites karka, Hanguana malayana, Hydrilla verticillata, Hydrocharis dubia,
Pogostemon stellatus var roxburgianus, P. stellatus var stellatus, Aeschynomene indica,
Spirodela polyrhiza, Utricularia aurea, U. exoleta, Nymphoides exiliflora, N. indica,
Hydroscemma motleyi, Nelumbo nucifera, Nymphaea dictyophlebia, N. pubescens,
Ludwigia adscendens, L. octovalvis, Polygonum attenuatum, P. minus, P. strigosum,
Eichhornia crassipes, Monochoria hastata, M. vaginalis, Limnophila aromatica and L.
indica.
Land tenure: Mainly customary ownership.
Conservation measures taken: None, except for protection of the crocodiles.
Conservation measures proposed: None
Land use: Some arable land is used for the commercial cultivation of rubber, copra, coffee,
cocoa, tea and other crops. The wetlands are used mainly for subsistence purposes.
Subsistence fishing is considered important, especially on the floodplain. The only wetland
plant that is heavily utilized is sago, which is harvested for subsistence purposes. There is a
hydro-electric power scheme on the upper Ramu River close to where the river leaves the
central highlands. This scheme is being extended to include a large man-made lake at
Yonki.
Disturbances and threats: The recent spread of the aquatic weed Salvinia molesta in lakes
and backwaters of the lower Sepik has been documented by Mitchell et al. (1980). This
caused extensive disruption of social life, fishing, transport and food collecting. Biological
control measures have proved successful, and the weed is no longer a serious problem
(Room & Thomas, 1985). However, the presence, in low abundances at the moment, of the
water hyacinth Eichhornia crassipes is now a major threat (Osborne & Leach, 1984).
Economic and social values: A very large number of people are dependent to some extent
on the wetland resources of the Sepik and Ramu floodplains for their livelihood. In
particular, the wetlands support important subsistence fisheries (Coates, 1985).

Fauna: The fish fauna of the lower Sepik River and associated floodplain lakes has been
described by Coates (in press), and the floodplain fishery by Coates (1985). The rich fish
fauna includes several introduced species such as Tilapia Tilapia (Oreochromis)
mossambica (by far the most important component of fish catches) and the Common Carp
Cyprinus carpio.
The region is known to be extremely important for a wide variety of waterfowl, but no
quantitative data are available. The following species of waterfowl and other wetland birds
have been recorded on the floodplains of the Sepik and Ramu Rivers: Tachybaptus
ruficollis, T. novaehollandiae, Pelecanus conspicillatus, Phalacrocorax sulcirostris, P.
carbo, P. melanoleucos, Anhinga novaehollandiae, Ixobrychus sinensis, 1. flavicollis,
Nycticorax caledonicus, Butorides striatus, Egretta picata, E. garzetta, E. intermedia, E.
alba, E. novaehollandiae, Ardea pacifica, A. sumatrana, Threskiornis molucca, Plegadis
falcinellus, Platalea regia, Dendrocygna guttata, D. arcuata, Tadorna radjah, Nettapus
coromandelianus, Anas gibberifrons, A. superciliosa, Aythya australis, Pandion haliaetus,
Haliaeetus leucogaster, Grus rubicunda, Rallus pectoralis, R. philippensis, Eulabeornis
plumbeiventris, Porzana cinerea, Amaurornis olivaceus, Megacrex inepta, Gallinula
tenebrosa, Porphyrio porphyrio, Fulica aira, irediparra gallinacea, Himantopus
leucocephalus, Vanellus miles, Pluvialis dominica, Charadrius dubius, Limosa limosa, L.
lapponica, Numenius minutus, N. phaeopus, Tringa stagnatilis, T. glareola, Actitis
hypoleucos, Heteroscelus brevipes, Gallinago hardwickii, G. megala, Calidris ruficollis, C.
acuminata, Chlidonias hybrida, C. leucoptera, Gelochelidon nilotica, Sterna hirundo, S.
albifrons and Eopsaltria pulverulenta.
The area is also very important for both species of crocodiles, Crocodylus porosus and C.
novaeguineae.
Special floral values: No information.
Research and facilities: A considerable amount of research has been carried out by the
Department of Fisheries and Marine Resources research laboratories at Wewak and
Angoram.
References: Chambers (1987); Coates (1985 & in press); Coates et al. (1983); CSIRO
(1968 & 1976); Mitchell (1979); Mitchell et al. (1980); Osborne & Leach (1984); Roberts
(1978); Room & Thomas (1985).
Criteria for inclusion: 123.
Source: D. Coates and P.L. Osborne.
Wetland name: Lake Wisdom
Country: Papua New Guinea
Coordinates: 5°12'-5°26'S, l47°00'-l47°l3'E;
Location: on Long Island, 55 km off the northeast coast of mainland PNG, Madang
Province.
Area: 8,592 ha.
Altitude: 180m.
Biogeographical Province: 5.1.13.
Wetland type: 14.
Description of site: Lake Wisdom is a freshwater caldera lake formed by the post-eruptive
collapse of a volcanic peak. The lake fills the central crater of Long Island and is
surrounded by steep crater walls rising to 1,280m. The water level shows annual
fluctuations of approximately 1.0m. The lake has a maximum depth of 360m, and is thus
one of the deepest lakes in the Southeast Asia/Australia region. Oxygen concentrations are
generally high, with supersaturation down to 60m. High levels of oxygen have been found
to at least 300m, and the presence of chkonomids and molluscs at 360m indicates that the
entire water body is oxygenated. This may be due to the active volcanic cone in the lake

heating up the surrounding water and thereby creating convection currents strong enough to
keep the lake in circulation. pH values of 8.2-8.5 have been recorded.
Climatic conditions: Humid tropical climate with an average annual rainfall of
approximately 2,800 mm.
Principal vegetation: There are no vascular aquatic plants in the lake. Elsewhere on the
island, there is littoral forest at sea level and lowland and secondary forest at higher
altitudes.
Land tenure: Customary ownership.
Conservation measures taken: The lake is included within the Ranba Wildlife
Management Area (41,922 ha), established in June 1977.
Conservation measures proposed: Lindgren (1975) has proposed the establishment of a
large conservation area surrounding and including Lake Wisdom.
Land use: None at the lake; subsistence and commercial logging in the Wildlife
Management Area.
Disturbances and threats: None known at the lake; commercial logging in the Wildlife
Management Area.
Economic and social values: The lake is of considerable limnological interest.
Fauna: There are no fishes in the lake. Ball and Glucksman (1978) found a simple benthic
fauna consisting of one sponge, four molluscs, three ostracods, small numbers of
Hemiptera, Odonata, Chironomidae, Ephemeroptera and Trichoptera, and one Lepidoptera.
There is a low density of zooplankton, and only two planktonic crustaceans (Cladocera)
have been recorded. The poor benthic and planktonic faunas have been attributed to the
youth and isolation of the lake.
Ball & Glucksman (1978) also observed numerous Pacific Black Ducks Anas superciliosa
and smaller numbers of Little Grebes Tachybaptus ruficollis on the lake.
The Wildlife Management Area supports a large population of Brown Cuscus Phalanger
orientalis, which is heavily exploited at subsistence level. The island is also a breeding site
for sea-turtles. Lindgren (1975) gives a preliminary list of the fauna of the Wildlife
Management Area.
Special floral values: The plant communities were apparently totally destroyed by a
volcanic eruption in the 1800s. The present forests represent re-colonization since then.
Research and facilities: Some basic limnological studies have been carried out at the lake.
References: Ball & Glucksman (1978); Bassot & Ball (1972); Chambers (1987); Lindgren
(1975).
Criteria for inclusion: la.
Source: Gaikovina R. Kula and P.L. Osborne.
Wetland name: Markham Floodplain
Country: Papua New Guinea
Coordinates: 6°22'-6°25'S, 146°12'-l46°58'E;
Location: west of Lae, Morobe Province.
Area: 196,400 ha of river channels.
Altitude: Sea level to 100m.
Biogeographical Province: 5.1.13.
Wetland type:11, 12, 13, 14, 15 & 18.
Description of site: The Markham River is only 170 km long but it is very wide and
discharges a large volume of water. The braided river channel is three km wide at the Ramu
Divide and reaches its maximum width of 22 km at its confluence with the Lerau River. It is
not navigable because of its braided channels and fast flow. The catchment area is 12,000
sq.km. There are many small lakes and marshes on either side of the Markham Valley.

Climatic conditions: Humid tropical climate. The mean maximum temperature is 26-27°C,
with the hottest time from November to February.
Principal vegetation: No information.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important area for a wide variety of waterfowl. The following wetland birds
have been recorded from the Markham floodplain: Tachybaptus ruficollis, T.
novaehollandiae, Pelecanus conspicillatus, Phalacrocorax sulcirostris, P. melanoleucos,
Anhinga novaehollandiae, Ixobrychus flavicollis, Nycticorax caledonicus, Egretta garzetta,
E. intermedia, E. alba, E. novaehollandiae, Ardea pacifica, A. sumatrana, Dendrocygna
guttata, D. arcuata, Anas gibberifrons, A. superciliosa, Pandion haliaetus, Haliaeetus
leucogaster, Rallus pectoralis, R. philippensis, Eulabeornis plumbeiventris, Amaurornis
olivaceus, Porphyrio porphyrio, Vanellus miles, Pluvialis dominica, Charadrius dubius,
Limosa limosa, L. lapponica, Numenius phaeopus, N. madagascariensis, Tringa stagnatilis,
Xenus cinereus, Actitis hypoleucos, Heteroscelus brevipes, Gallinago megala, Calidris
acuminata, C. ferruginea, Limicola falcinellus, Sterna hirundo and S. albifrons.
No information is available on the other fauna.
Special floral values: No information.
Research and facilities: None
References: None
Criteria for inclusion: 1b, 3b.
Source: P.L. Osborne and I. Burrows.
Wetland name: Lake Wanum
Country: Papua New Guinea
Coordinates: 6°38'S, 146°47'E;
Location: on the southern flank of the Markham Valley, near Oornsis, Morobe Province.
Area: 404 ha.
Altitude: 35m.
Biogeographical Province: 5.1.13.
Wetland type: 14.
Description of site: A freshwater lake surrounded by low hills; the largest of a number of
lakes in the area. The catchment area is small (800 ha), and there is no permanent inflow,
the water supply coming largely from local rainfall. The very clear water is neutral-alkaline.
The lake has a maximum depth of 19m, and is subject to small seasonal fluctuations in
level.
Climatic conditions: Humid tropical climate with an average annual rainfall of 1,900 mm.
There is little seasonal variation in rainfall although February/March and July/August are
slightly wetter than other months.
Principal vegetation: Garret-Jones (1979) has recognized five aquatic plant communities:
(a) a deep water floating root mat characterized by Hypolytrum nemorum, Nephrolepis
hirsutula and Stenochloena palustris; (b) a shallow water association dominated by H.
nemorum; (c) a mixed aquatic community with Nelumbo nucifera and Nymphoides indica;
(d) a root mat association dominated by Leersia hexandra; (e) an open water community
characterized by N. nucifera. N. nucifera and Phragmites karka form the dominant swamp
vegetation, with Eleocharis dulcis on the outer edge. Other important aquatic plants include
Ceratophyllum demersum, Vallisneria natans and Najas graminea.

Other freshwater plants recorded from Lake Wanum and the nearby Red Hill Swamp (site
5) include: Chara fibrosa, Lychnothamnus barbatus, Nitella pseudoflabellata, Stenochlaena
milnei, Nephrolepis radicans, Ceratopteris thalictroides, Microsorium schneideri,
Acrostichum aureurn, Cyclosorus interruptus, Caldesia parnassifolia, Colocasia esculenta,
Cyperus platystylis, Scirpus grossus, S. mucronatus, Ischaemum polystachyum, Sacciolepis
myosuroides, Blyxa aubertii, Hydrocharis dubia, Ottelia alismoides, Pogostemon stellatus,
Aeschynomene indica, Lemna perpusilla, Utricularia bifida, Nymphaea macrosperma,
Ludwigia hyssopifolia, L. octovalvis, Polygonum attenuatum, P. barbatum and Limnophila
aromatica.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: There is a large chicken hatchery in the catchment area, and some subsistence
fishing in the lake.
Disturbances and threats: Tilapia mossambica has been introduced into the lake.
Economic and social values: No information.
Fauna: The lake is important for the New Guinea Crocodile Crocodylus novaeguineae, and
has an endemic rainbow fish Glossolepis wanamensis. No information is available on the
waterfowl.
Special floral values: The wetland supports a diverse freshwater plant flora.
Research and facilities: None
References: Chambers (1987); Garrett-Jones (1979).
Criteria for inclusion: lb, 2a, 2d.
Source: P.L. Osborne.
Wetland name: Red Hill Swamp
Country: Papua New Guinea
Coordinates: 6°38'S, 146°47'E;
Location: on the southern flank of the Markham Valley, near Oomsis, Morobe Province.
Area: 320 ha.
Altitude: 35m.
Biogeographical Province: 5.1.13.
Wetland type: 15.
Description of site: An herbaceous swamp floating on 3m of water, with no areas of open
water. The water is fresh and neutral-alkaline.
Climatic conditions: Humid tropical climate with an average annual rainfall of 1,900 mm.
There is little seasonal variation in rainfall, although February/March and July/August are
slightly wetter than other months.
Principal vegetation: Nelumbo nucifera and Phragmites karka form the dominant swamp
vegetation, with Eleocharis dulcis on the outer edge. Other important aquatic plants include
Ceratophyllum demersum, Nymphoides indica, Vallisneria natans and Najas graminea.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: None.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The swamp is important for the New Guinea Crocodile Crocodylus novaeguineae.
No information is available on the waterfowl.
Special floral values: No information.
Research and facilities: None

References: Garrett-Jones (1979).
Criteria for inclusion: lb. 2a.
Source: P.L. Osborne.
Wetland name: Lake Yanamugi
Country: Papua New Guinea
Coordinates: 6°24'S, 146°17'E;
Location: one km northwest of Yatsing Village, on the southern margin of Markham River,
Morobe Province.
Area: 350 ha.
Altitude: 170m.
Biogeographical Province: 5.1.13.
Wetland type: 14.
Description of site: A small freshwater lake surrounded by lowland forest and tall
grassland, and an associated swamp of about one hectare dominated by sago palms and
Phragmites reeds. There are small seasonal fluctuations in water depth.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,400
mm and a dry season from July to September.
Principal vegetation: Eleocharis dulcis, Nymphaea pubescens and Nymphoides indica
occur in the littoral zone, and Ceratophyllum demersum and Najas graminea occur in open
water areas of the lake. Metroxylon sagu and Phragmites karka are dominant in the swamp.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Some subsistence fishing and agriculture.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: No information.
Special floral values: No information.
Research and facilities: None
References: Garrett-Jones (1979).
Criteria for inclusion: l b.
Source: P.L. Osborne.
Wetland name: Mambare Wetland
Country: Papua New Guinea
Coordinates: 8°00'-8°30'S, 147°50'-148°10'E;
Location: along the Mambare River, south of Manau, Northern Province.
Area: 344,100 ha.
Altitude: Near sea level.
Biogeographical Province: 5.1.13.
Wetland type: 02, 06, 07, 11, 13, 15 & 18.
Description of site: A vast area of riverine marshes and floodplain wetlands, including
several small lakes, along the lower Mambare River, and extensive intertidal flats,
mangrove swamps and numerous small tidal creeks in the delta. The river rises in the north
end of the Owen Stanley Range and drains northeast into the Solomon Sea near Manau.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: Mangrove formations with a narrow zone of a Ceriops tagal
association fronting the sea. The freshwater plants include: Azolla pinnata, Equisetum
debile, Ceratopteris thalictroides, Microsorium brassii, M. pteropus, Acrostichum aureum,

A. speciosum, Alternanthera sessilis, Pistia stratiotes, Callitriche palustris, Ceratophyllum
demersum, Cyperus imbricatus, Eleocharis retroflexa, Scirpus crassiusculus, Hymenachne
acutigluma, Phragmites karka, Sacciolepis myosuroides, Nymphoides indica, Nymphaea
nouchali, Ludwigia octovalvis, Polygonum attenuatum, P. barbatum, P. minus, Monochoria
hastata, Potamogeton sp, Limnophila aromatica, L. indica, Typha orientalis and
Hydrocotyle sibthorpiodes.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important area for a wide variety of water birds. The following species have
been recorded: Tachybaptus novaehollandiae, Pelecanus conspicillatus, Phalacrocorax
sulcirostris, P. melanoleucos, Anhinga novaehollandiae, ixobrychus flavicollis, Nycticorax
caledonicus, Butorides striatus, Egretta garzetta, E. intermedia, E. alba, Ardea sumatrana,
Dendrocygna guttata, D. arcuata, Tadorna radjah, Anas superciliosa, Pandion haliaetus,
Haliaeetus leucogaster, Rallus pectoralis, R. philippensis, Porzana cinerea, Amaurornis
olivaceus, Porphyrio porphyrio, Vanellus miles, Pluvialis dominica, Charadrius dubius,
Limosa limosa, Numenius minutus, N. phaeopus, Tringa stagnatilis, T. nebularia, T.
glareola, Act itis hypoleucos, Heteroscelus brevipes, Calidris acuminata, C. melanotus, C.
ferruginea, Limicola falcinellus, Sterna hirundo, S. albifrons and Pachycephala melanura.
Special floral values: No information.
Research and facilities: None
References: Taylor (1957).
Criteria for inclusion: l b. 3b.
Source: P.L. Osborne and I. Burrows.
Wetland name: Musa Wetland
Country: Papua New Guinea
Coordinates: 9°03'-9°27'S, 148°38'-l48°56'E;
Location: southwest of Gobe, Northern Province.
Area: 179,700 ha.
Altitude: Near sea level.
Biogeographical Province: 5.1.13.
Wetland type: 02, 06, 07, 11, 13, 15 & 18.
Description of site: A vast area of floodplain wetlands including levees and back swamps
along the lower Musa River, and a large area of intertidal flats, mangrove swamps and small
tidal creeks near the river mouth in Dyke Ackland Bay.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: Mangrove formations with a narrow zone of a Ceriops tagal
association fronting the sea, and small woodlands of Nypa fruticans near the river mouth.
The freshwater plants of the floodplain wetlands include: Azolla pinnata, Equisetum debile,
Ceratopteris thalictroides, Microsorium brassii, M. pteropus, Acrostichum aureum, A.
speciosum, Alternanthera sessilis, Pistia stratiotes, Callitriche palustris, Ceratophyllum
demersum, Cyperus imbricatus, Eleocharis retroflexa, Scirpus crassiusculus, Hymenachne
acutigluma, Phragmites karka, Sacciolepis myosuroides, Nymphoides indica, Nymphaea
nouchali, Ludwigia octovalvis, Polygonum attenuatum, P. barbatum, P. minus, Monochoria
hastata, Potamogeton sp, Limnophila aromatica, L. indica, Typha orientalis and
Hydrocotyle sibthorpiodes.
Land tenure: No information.

Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: An important area for a wide variety of water birds. The following species have
been recorded: Tachybaptus novaehollandiae, Phalacrocorax sulcirostris, P. melanoleucos,
Anhinga novaehollandiae, Ixobrychus flavicollis, Nycticorax caledonicus, Egretta garzetta,
E. intermedia, E. alba, Ardea sumatrana, Dendrocygna guttata, D. arcuata, Anas
superciliosa, Pandion haliaetus, Haliaeetus leucogaster, Rallus pectoralis, R. philippensis,
Porzana cinerea, Amaurornis olivaceus, Porphyrio porphyrio, Irediparra gallinacea,
Vanellus miles, Pluvialis dominica, Charadrius dubius, Numenius phaeopus, Actitis
hypoleucos, Heteroscelus brevipes, Calidris acuminata, Sterna hirundo, S. albifrons and
Pachycephala melanura.
No information is available on the other fauna.
Special floral values: No information.
Research and facilities: None
References: Taylor (1957).
Criteria for inclusion: lb, 3b.
Source: P.L. Osborne and I. Burrows.
Wetland name: Lake Lavu
Country: Papua New Guinea
Coordinates: 9°3l'S, 150°37'E;
Location: in the interior of Fergusson Island, 45 km off the eastern tip of the PNG
mainland, Milne Bay Province.
Area: 264 ha.
Altitude: O-40m.
Biogeographical Province: 5.1.13.
Wetland type: 14.
Description of site: A small freshwater lake surrounded by lowland forest and tall
grassland. The water is neutral-alkaline, and there are seasonal fluctuations in water depth.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: No information.
Land tenure: Customary ownership.
Conservation measures taken: The wetland was declared a Wildlife Management Area in
1981.
Conservation measures proposed: None
Land use: Subsistence fishing and agriculture.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: An important lake for fishes and the crocodiles Crocodylus porosus
and C. novaeguineae.
Special floral values: No information.
Research and facilities: None
References: Lecroy et al. (1983).
Criteria for inclusion: lb, 2a.
Source: Gaikovina R. Kula.
Wetland name: Sawataetae Wildlife Management Area

Country: Papua New Guinea
Coordinates: 9°57'S, l51°02'E;
Location: in north-central Normanby Island, off the eastern tip of the PNG mainland, Milne
Bay Province.
Area: 700 ha.
Altitude: Near sea level; Wildlife Management Area to 120m.
Biogeographical Province: 5.1.13.
Wetland type: 01, 07, 11, 15, 18 & 21.
Description of site: Mangrove swamps around a small bay on the north coast of Normanby
Island, with seasonal slow-flowing streams, swampy areas, seasonally flooded grassland
and swamp forest inland.
Climatic conditions: Tropical monsoonal climate.
Principal vegetation: Mangrove swamps.
Land tenure: Customary ownership.
Conservation measures taken: The wetland was declared a Wildlife Management Area in
June 1977.
Conservation measures proposed: None
Land use: Some coconut plantations and subsistence farming.
Disturbances and threats: There is some disturbance from subsistence farming.
Economic and social values: No information.
Fauna: The wetland supports a small population of the Estuarine Crocodile Crocodylus
porosus. Waterfowl include Himantopus leucocephalus, Stiltia isabella, Esacus
magnirostris, Pluvialis dominica, Charadrius dubius, C. mongolus and C. leschenaultii. The
area is important for the protection of three birds-of-paradise: Manucodia comrii, M.
keraudrenii and Paradisea decora.
Special floral values: No information.
Research and facilities: None
References: Lecroy et al. (1983).
Criteria for inclusion: lb. 2a, 2b.
Source: Gaikovina R. Kula.
Wetland name: Rakua Wetland
Country: Papua New Guinea
Coordinates: l0°l8'-l0°24'S, l50°17'-150°23'E;
Location:
at the west end of Mime Bay, near the southeastern extremity of the PNG
mainland, Mime Bay Province.
Area: 59,000 ha.
Altitude: Near sea level.
Biogeographical Province: 5.1.13.
Wetland type: 02, 05, 07, 12 & 15.
Description of site: A large area of forested alluvial plains with fast-flowing rivers. Along
the coast and at the mouth of the Rakua River, there are mangrove swamps, low beach
ridges with coastal successional vegetation, grassland and coconut groves.
Climatic conditions: Moist tropical climate with well-defined periods of high and low
rainfall coinciding with seasonal alterations in the prevailing winds. The wettest part of the
year occurs between November and April, and the driest time is from May to October.
Principal vegetation: The dominant mangrove species are Heritiera littoralis, Xylocarpus
sp, Bruguiera gymnorhiza, B. cylindrica, Rhizophora mucronata and R. apiculata. Ceriops
tagal and Avicennia marina also occur. The freshwater plants of Milne Bay Province are
listed by Osborne (1987).
Land tenure: No information.

Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: The following wetland birds have been recorded at Rakua wetland: Tachybaptus
novaehollandiae, Phalacrocorax sulcirostris, P. melanoleucos, Anhinga novaehollandiae,
Ixobrychus flavicollis, Nycticorax caledonicus, Egretta garzetta, E. intermedia, E. alba, E.
novaehollandiae, Ardea sumatrana, Dendrocygna guttata, D. arcuata, Anas superciliosa,
Pandion haliaetus, Haliaeetus leucogaster, Rallus pectoralis, R. philippensis, Porzana
cinerea, Amaurornis olivaceus, Porphyrio porphyrio, Pluvialis dominica, Numenius
minutus, N. phaeopus, Act itis hypoleucos, Heteroscelus brevipes, Calidris acuminata,
Sterna hirundo, S. albifrons and Pachycephala melanura. No information is available on the
other fauna.
Special floral values: No information.
Research and facilities: None
References: Osborne (1987).
Criteria for inclusion: 1b, 3b.
Source: P.L. Osborne and I. Burrows.
Wetland name: Mullins Harbour Wetland
Country: Papua New Guinea
Coordinates: 10°23'-10°31'S, 149°53'-150°10'E;
Location: 30 km WSW of Mime Bay, Mime Bay Province.
Area: 127,700 ha.
Altitude: Near sea level.
Biogeographical Province: 5.1.13.
Wetland type: 01, 02, 07, 11, 15 & 18.
Description of site: Mullins Harbour is a large, shallow sea bay surrounded by mangrove
swamps and with a narrow entrance to the sea. There are extensive swamps, seasonal
marshes and floodplain grasslands in the lowlands around the bay.
Climatic conditions: Moist tropical climate with well-defined periods of high and low
rainfall coinciding with seasonal alterations in the prevailing winds. The wettest part of the
year occurs between November and April, and the driest time is from May to October.
Principal vegetation: Mangrove swamps, and freshwater swamps and marshes. The
freshwater plants of Milne Bay Province have been listed by Osborne (1987).
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna:
The following wetland birds have been recorded at Mullins Harbour
wetland: Tachybaptus novaehollandiae, Pelecanus conspicillatus, Phalacrocorax
sulcirostris, P. melanoleucos, Anhinga novaehollandiae, Ixobrychus flavicollis, Nycticorax
caledonicus, Egretta picata, E. garzetta, E. intermedia, E. alba, Ardea sumatrana, Anas
superciliosa, Pandion haliaetus, Haliaeetus leucogaster, Rallus pectoralis, R. philippensis,
Porzana cinerea, Amaurornis olivaceus, Porphyrio porphyrio, Pluvialis dominica,
Charadrius dubius, Numenius phaeopus, Xenus cinereus, Heteroscelus brevipes, Calidris
ruficollis, C. acuminata, Sterna hirundo, S. albifrons, Halcyon chloris, Eopsaltria
pulverulenta, Pachycephala melanura and Seleucidis melanoleuca.

Special floral values: No information.
Research and facilities: None
References: Osborne (1987).
Criteria for inclusion: 1b, 3b.
Source: P.L. Osborne and I. Burrows.
Wetland name: Wetlands of Central Province
Country: Papua New Guinea
Coordinates: 8°30'S, l46°30'E to l0°15'S, 148°50'E;
Location: in the coastal lowlands of Central Province from the region of Malalaua in the
north to Abau in the south. Lake Kumu wetlands 8°45'S, 146°35'E; Vanapa wetlands (near
Port Moresby) 9°05'S, l46°57'E; Kemp Welch wetlands 10°03'S, 147°48'E; Mon wetlands
lO°10'S, 148°45'E.
Area: Over 1,240,000 ha of wetlands: Lake Kumu area 350,000 ha; Vanapa 279,500; Kemp
Welch 314,700 ha; Mon 300,000 ha.
Altitude: Near sea level.
Biogeographical Province: 5.1.13.
Wetland type: 02, 05, 06, 07, 08, 11, 13, 14, 15. 18 & 21.
Description of site: Four large wetland areas, the Lake Kumu area, the Vanapa wetlands,
the Kemp Welch wetlands and the Mon wetlands, in the coastal lowlands of Central
Province. The Lake Kumu area (110 km northwest of Port Moresby) consists of the
floodplain lakes and marshes of several rivers and the associated estuarine systems.
Mangroves line the estuaries, and there are sago swamps further inland. The Vanapa
wetlands extend from the Port Moresby area northwest for about 50 km, and include the
lower regions and estuaries of the Vanapa, Brown, Laloki, Aroa, Kubuna and Kuriva rivers.
Well-developed mangroves line most of the estuaries, particularly Galley Reach into which
the Vanapa River flows. The Laloki River drains a large area of freshwater swamp, which
includes the Waigani system. The Aroa River flows through swamp grasslands with areas of
open water with the freshwater mangrove Excoecaria agallocha. The Kemp Welch
wetlands (100 km southeast of Port Moresby) comprise the floodplain and estuarine
marshes of the Kemp Welch River and coastal mangrove swamps to the east. The Mon
wetlands (185 km southeast of Port Moresby) include the floodplain and estuarine marshes
of the Mon River and the mangrove swamps lining the bay to the east. All the rivers rise in
the Owen Stanley and Wharton Ranges of southeastern PNG.
Six of the most important sites in the Vanapa wetlands are described separately as sites 13a13f.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of about
1,000 mm and a prolonged dry season from May to December.
Principal vegetation: There are 55,770 ha of mangrove forest in Central Province
(including the National Capital District), and very large areas of fresh to brackish marshes,
seasonally flooded grasslands and swamp forest. See sites 13a-13f.
Land tenure: Mainly customary ownership.
Conservation measures taken: None.
Conservation measures proposed: An area of 468 ha along the lower Kuriva River
(9°05'S, 147°06'E) was proposed as a National Park in 1971. The site includes a stretch of
slow-flowing river and associated marshes. The National Parks Board has an option to
establish a National Park at Waigani Swamp (site 13a), and Lea Lea Salt Flats (site 13b)
have been proposed as a Conservation Area.
Land use: Hunting, fishing, cattle ranching and subsistence farming in and around the
wetlands; urban development at some of the wetlands around Port Moresby, and logging
and reafforestation in the Kuriva River area.

Disturbances and threats: Some threats have been reported at the Vanapa wetlands (see
sites 13a-13f). No information is available for the other wetlands.
Economic and social values: The wetlands support a considerable amount of subsistence
hunting and fishing, and provide valuable grazing land for domestic livestock during the
prolonged dry season.
Fauna: The wetlands support large populations of a great diversity of waterfowl and other
wetland birds. The area is particularly important as a dry season refuge for migrant
waterfowl from Australia, and as a staging area for Palearctic shorebirds on their way to and
from wintering areas in Australia. The following species are of regular occurrence:
Tachybaptus / novaehollandiae, Pelecanus conspicillatus, Phalacrocorax sulcirostris, P.
carbo, P. melanoleucos, Anhinga novaehollandiae, Ixobrychus minutus, I. sinensis, I.
flavicollis, Nycticorax caledonicus, Bubulcus ibis, Butorides striatus, Egretta picata, E.
garzetta, E. intermedia, E. alba, E. novaehollandiae, Ardea pacifica, A. sumatrana,
Threskiornis molucca, Carphibis spinicollis, Plegadis falcinellus, Platalea regia,
Dendrocygna guttata, D. eytoni, D. arcuata, Tadorna radjah, Nettapus pulchellus, Anas
gibberifrons, A. superciliosa, A. querquedula, Aythya australis, Pandion haliaetus,
Haliaeetus leucogaster, Rallus pectoralis, R. philippensis, Porzana cinerea, P. tabuensis, P.
pusilla, Amaurornis olivaceus, Gallinula tenebrosa, Porphyrio porphyrio, Fulica atra,
Irediparra gallinacea, Himantopus leucocephalus, Vanellus miles, Pluvialis dominica,
Charadrius dubius, C. cinctus, Limosa limosa, L. lapponica, Numenius minutus, N.
phaeopus, N. madagascariensis, Tringa stagnatilis, T. nebularia, T. glareola, Xenus
cinereus, Act itis hypoleucos, Heteroscelus brevipes, Gallinago hardwickii, G. megala,
Calidris ruficollis, C. subminuta, C. acuminata, C. melanotos, C. ferruginea, Limicola
falcinellus, Philomachus pugnax, Chlidonias hybrida, C. leucoptera, Gelochelidon nilotica,
Hydroprogne caspia, Sterna hirundo, S. albifrons, Halcyon chloris, Gerygone levigaster,
Rhiphidura phasiana, Eopsaltria pulverulenta, Pachycephala melanura and Seleucidis
melanoleuca.
Special floral values: No information.
Research and facilities: A considerable amount of research has been carried out at
wetlands in the Port Moresby area, notably studies of the mangrove ecosystem, fisheries,
freshwater plants and bird fauna.
References: Berra et al. (1975); Chambers (1987); CSIRO (1965); Frodin & Leach (1982);
Neill (1946); Osborne & Leach (1983 & 1984); Osborne & Polunin (1986); Paijmans &
Rollet (1977); Saulei (1978); Schuster (1975).
Criteria for inclusion: 123.
Source: Gaikovina R. Kula, P.L. Osborne and I. Burrows.
Wetland name: Waigani Swamp
Country: Papua New Guinea
Coordinates: 9°22'S, 147°10'E:
Location: 15 km north of Port Moresby, National Capital District.
Area: 120 ha.
Altitude: 5m.
Biogeographical Province: 5.1.13.
Wetland type: 11, 13, 14 & 21.
Description of site: A complex of shallow, eutrophic, freshwater lakes and surrounding
swamps associated with the Laloki River. The swamps are permanent but subject to marked
fluctuations in water level, with high levels from January to April. The wetland is fed by
local rainfall (December-April). The average depth is 1-2m; the water is neutral-alkaline.
Low Secchi disc readings (O.07-O.76m) are due to large populations of phytoplankton. The

maximum surface temperature of the open water ranges from 24.6-33.0°C. High loadings of
nitrate and total phosphorus in the lake support large populations of phytoplankton.
Over the past forty years, there has been a replacement of dominant emergent vegetation at
Waigani Lake by floating-leaved aquatics and finally the loss of these to an open water
system (Osborne & Leach, 1983). These changes were in part explained by nutrient
enrichment over the period. In early 1984, the lake was covered for about two months in a
dense growth of Salvinia molesta which subsequently declined rapidly to small peripheral
patches.
Climatic conditions: Tropical monsoonal climate with an average annual rainfall of 1,000
mm and a prolonged dry season from May to December.
Principal vegetation: The swamp vegetation is dominated by Phragmites karka and Typha
orientalis, with some Ludwigia adscendens, Ipomoea aquatica and Hanguana malayana.
Nymphoides indica, Ceratophyllum demersum and Nymphaea pubescens are present in
undisturbed lakes. Salvinia molesta is present but under biological control. Other aquatic
plants include Marsilea crenata, Ceratopteris thalictroides, Acrostichum aureum,
Ampelopteris prolifera, Cyclosorus interruptus, Sagittaria platyphylla, Alternanthera
sessilis, Pistia stratiotes, Cyperus platystylis, Eleocharis dulcis, Scirpus grossus,
Hymenachne acutigluma, Ischaemum polystachyum, Leersia hexandra, Hydrocharis dubia,
Spirodela polyrhiza, Najas indica, Nymphaea dictyophlebia, Ludwigia hyssopifolia, L.
octovalvis, Polygonum barbatum and Monochoria hastata.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: The National Parks Board has an option to establish a
Park.
Land use: Urban development and subsistence agriculture.
Disturbances and threats: Waigani Lake receives large quantities of untreated sewage
effluent from the city of Port Moresby. This nutrient enrichment has caused major changes
in the aquatic flora of the lake (Osborne & Leach, 1983; Osborne & Polunin, 1986). A fish
kill of common carp and tilapia occurred in 1984. This appeared to be associated with low
oxygen conditions induced by dense growths of Salvinia molesta.
Economic and social values: The lakes, particularly those close to Port Moresby, are
heavily fished for the introduced tilapia Tilapia mossambica. Being close to a large urban
area, the wetland has some potential for development as a National Park. The use of the
wetland for sewage disposal has reduced its value in terms of its aquatic flora but has
increased in value in terms of its avifauna.
Fauna: Both Tilapia mossambica and Cyprinus carpio have been introduced into the lake.
Crocodiles are present but in very small numbers. The wetland supports a wide variety of
water birds including many of those listed for the wetlands of Central Province as a whole
(site 13). Tachybaptus novaehollandiae, Egretta picata, Dendrocygna arcuata, Anas
superciliosa, Gallinula tenebrosa, Porphyrio porphyrio, Irediparra gallinacea, Himantopus
leucocephalus, Vanellus miles and Chlidonias hybrida are particularly common.
Special floral values: None known.
Research and facilities: A considerable amount of research has been carried out on the
ecology of the wetland. Research facilities are available at the University of Papua New
Guinea in Port Moresby.
References: Chambers (1987); Neill (1946); Osborne & Leach (1983 & 1984); Osborne &
Polunin (1986); Saulei (1978); Schuster (1975).
Criteria for inclusion: 1b, 3b.
Source: P.L. Osborne.
Wetland name: Lea Lea Salt Flats

Country: Papua New Guinea
Coordinates: 9°18'S, 146°59'E;
Location: about 30 km northwest of Port Moresby, Central Province.
Area: Unknown.
Altitude: 0-lOm.
Biogeographical Province: 5.1.13.
Wetland type: 05, 06 & 07.
Description of site: An area of intertidal sand and mud flats with a complex of mangrove
swamps, salt flats and sandy beach ridges. Parts of the wetland are subject to seasonal
flooding with brackish water.
Climatic conditions: Tropical monsoonal climate with a prolonged dry season from May to
December. The mean monthly maximum temperatures range from 27-32°C, and the mean
monthly minimum temperatures, from 22-24°C.
Principal vegetation: Tidal flats with mixed herbaceous cover; otherwise evergreen thicket
and low and mid-height mangroves (species of Avicennia, Sonneratia, Rhizophora and
Bruguiera) without ground cover. Some 48 plant species have been recorded including
Imperata cylindrica, Acacia auriculiformis, Pluchea indica, Acrostichum aureum, Chloris
barbata, Avicennia marina, Sonneratia alba, Nypa fruticans, Sesuvium portulacastrum,
Ceriops tagal, Sporobolus viginicus, Eriochloa procera, Tecticornia cincrea, Themeda
novoguineensis and Themeda australis.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: The site has been proposed as a Conservation Area.
Land use: No information.
Disturbances and threats: A proposal has been made to develop a salt factory.
Economic and social values: No information.
Fauna: The wetland supports a wide variety of water birds, including many of those listed
for the wetlands of Central Province as a whole (site 13), and is particularly important for
migratory shorebirds.
Special floral values: No information.
Research and facilities: The site is close to Port Moresby where research facilities are
readily available.
References: None
Criteria for inclusion: 1b, 3b.
Source: Gaikovina R. Kula.
Wetland name: Lake laraguma
Country: Papua New Guinea
Coordinates: 9°16'S, 147°02'E;
Location: about 28 km northwest of Port Moresby, Central Province.
Area: Lake area 200 ha, but part of a much bigger wetland.
Altitude: Near sea level.
Biogeographical Province: 5.1.13.
Wetland type: 07, 09 & 14.
Description of site: Three shallow freshwater lakes which sometimes unite to form a single
large lake, on the flood plain of the Laloki and Brown Rivers. The lakes form part of a much
larger wetland complex. The wetland is bordered to the west by Eucalyptus savanna. The
three lagoons are of different depths. One is almost permanent; the second generally tends
to dry out in November, whilst the third generally dries out in September or October. There
are some mangrove swamps and saltpans in the area.

Climatic conditions: Tropical monsoonal climate with a wet season from December to
April.
Principal vegetation: Areas of open water with extensive beds of floating and
floating-leaved plants, bordered by swamp vegetation with Phragmites karka. The dominant
aquatic plants include Pistia stratiotes, Ceratophyllum demersum, Ipomoea aquatica,
Eleocharis dulcis, Nymphoides indica, Nymphaea pubescens, Hydrilla verticillata,
Hydrocharis dubia, Utricularia aurea, Nymphaea nouchali and Typha orientalis. To the
west, there is savanna grassland with Eucalyptus spp.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing, hunting and some cattle ranching.
Disturbances and threats: Nothing significant.
Economic and social values; Fishing and hunting.
Fauna: Of considerable importance for resident waterfowl, and in most years also
important for migratory shorebirds. When conditions are suitable, the lagoons can support
up to 2,000 Palearctic shorebirds. A wide variety of water birds has been recorded,
including Tachybaptus novaehollandiae, Pelecanus conspicillatus, Phalacrocorax
sulcirostris, P. melanoleucos, Anhinga novaehollandiae, Nycticorax caledonicus, Bubulcus
ibis, Egretta picata, E. intermedia, E. alba, E. novaehollandiae, Threskiornis molucca,
Plegadis falcinellus, Platalea regia, Dendrocygna guttata, D. arcuata, Nettapus puichellus,
Anas gibberifrons, A. superciliosa, Gallinula tenebrosa, Porphyrio porphyrio, Irediparra
gallinacea, Vanellus miles, Pluvialis dominica, Charadrius mongolus, Limosa limosa, L.
lapponica, Numenius minutus, Tringa stagnatilis, T. nebularia, T. glareola, Xenus cinereus,
Actitis hypoleucos, Calidris ruficollis, C. subminuta, C. acuminata, C. melanotos and C.
ferruginea.
Special floral values: The wetland supports a good range of lowland tropical wetland
plants.
Research and facilities: A considerable amount of ornithological work has been carried
out, and this has been summarized in the Newsletters of the Papua New Guinea Bird
Society. Full laboratory facilities are available at the University of Papua New Guinea in
Port Moresby.
References: None
Criteria for inclusion: lb. 3b.
Source: Peter Lambley.
Wetland name: Kanosia Lagoon
Country: Papua New Guinea
Coordinates: 9°0I'S, 146°54'E;
Location: about 55 km northwest of Port Moresby, Central Province.
Area: 30 ha.
Altitude: Near sea level.
Biogeographical Province: 5.1.13.
Wetland type: 14.
Description of site: A shallow freshwater lagoon and associated marshes situated in a
shallow bowl-shaped depression in heavily grazed grassland. The lagoon fills in the wet
season (December-April) and dries out during the dry season, generally well before the
nearby Hisiu and Aroa Lagoons.
Climatic conditions: Tropical monsoonal climate with a wet season from December to
April.

Principal vegetation: Swamps dominated by Polygonum minus, with Leersia hexandra and
Phragmites karka; grasslands grazed by cattle in surrounding areas.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Cattle ranching.
Disturbances and threats: None known.
Economic and social values: Cattle ranching.
Fauna: A very important area for waterfowl, complementary to Aroa and Hisiu Lagoons
(sites 13e & 13f), although it tends to dry out earlier. Water birds recorded include
Tachybaptus novaehollandiae, Pelecanus conspicillatus, Phalacrocorax sulcirostris, P.
melanoleucos, Anhinga novaehollandiae, Nycticorax caledonicus, Bubulcus ibis, Egretta
picata, E. garzetta, E. intermedia, E. alba, E. novaehollandiae, Ardea pacifica, Threskiornis
molucca, Plegadis falcinellus, Dendrocygna guttata, D. arcuata, Nettapus puichellus, Anas
gibberifrons, A. superciliosa, A. querquedula, Aythya australis, Circus (aeruginosus)
spilonotus, C. approximans, Falco peregrinus, Porzana cinerea, P. pusilla, Gallinula
tenebrosa, Porphyrio porphyrio, Fulica atra, Himantopus leucocephalus, Stiltia isabella,
Vanellus miles, Pluvialis dominica, Charadrius dubius, C. cinctus, C. mongolus, Limosa
limosa, Numenius minutus, Tringa stagnatilis, Gallinago hardwickii, Calidris ruficollis, C.
acuminata, C. melanotos, C. ferruginea, Chlidonias hybrida, C. leucoptera and
Gelochelidon nilotica.
Special floral values: None known.
Research and facilities: The Papua New Guinea Bird Society has conducted a number of
ornithological surveys of the area. Full laboratory facilities are available at the University of
Papua New Guinea in Port Moresby.
References: None
Criteria for inclusion: 1b, 3b.
Source: Peter Lambley.
Wetland name: Aroa Lagoon
Country: Papua New Guinea
Coordinates: 9°01'S, 146°47'E;
Location: about 65 km northwest of Port Moresby, Central Province.
Area: 150 ha.
Altitude: Near sea level.
Blogeographical Province: 5.1.13.
Wetland type: 14.
Description of site: A large freshwater lagoon set in Eucalyptus and Melaleuca savanna,
about 4 km from the coast; the largest freshwater lagoon in the area. The lagoon fills in the
wet season (December-April) and slowly dries out during the dry season. Depending on the
year, large areas of mud are often exposed towards the end of the dry season, in September,
October and November.
Climatic conditions: Tropical monsoonal climate with a wet season from December to
April.
Principal vegetation: Swamp vegetation merging into savanna grassland, with a large area
of freshwater mangroves (Excoecaria agallocha) on the northern side. The swamp
vegetation includes Eleocharis dulcis, Nymphoides indica, Nymphaea pubescens and Typha
orientalis.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: None

Land use: Fishing and hunting; some gardening in the adjacent areas of savanna.
Disturbances and threats: Occasional disturbance through hunting and fishing.
Economic and social values: Hunting and fishing.
Fauna: The lagoon is very important both for resident waterfowl and migratory shorebirds.
In the dry season, the lagoon supports very large numbers of Phalacrocorax sulcirostris,
Egretta spp, Dendrocygna guttatus, D. arcuata and Nettapus pulchellus. At the end of the
dry season, it can attract considerable numbers of shorebirds if large areas of wet mud are
exposed. Water birds recorded include the following: Tachybaptus novaehollandiae,
Pelecanus conspicillatus, Phalacrocorax sulcirostris, P. melanoleucos, Anhinga
novaehollandiae, Butorides striatus, Nycticorax caledonicus, Egretta picata, E. garzetta, E.
intermedia, E. alba, Dendrocygna guttata, D. arcuata, Tadorna radjah, Nettapus
pulchellus, Anas gibberifrons, A. superciliosa, A. querquedula, Porzana cinerea, P.
tabuensis, Gallinula tenebrosa, Fulica atra, Irediparra gallinacea, Stiltia isabella, Vanellus
miles, Charadrius dubius, Tringa stagnatilis, T. glareola, Xenus cinereus, Actitis
hypoleucos, Limnodromus semipalmatus, Calidris ruficollis, C. subminuta, C. acuminata,
C. ferruginea, Chlidonias hybrida, C. leucoptera and Gelochelidon nilotica. The harrier
Circus (aeruginosus) spilonotus is fairly common, and Falco peregrinus has been recorded.
The Agile Wallaby Macropus agilis occurs in the area.
Special floral values: None known.
Research and facilities: The Papua New Guinea Bird Society has conducted a number of
ornithological surveys of the area. Full laboratory facilities are available at the University of
Papua New Guinea in Port Moresby.
References: None
Criteria for inclusion: lb, 3b.
Source: Peter Lambley.
Wetland name: Hisiu Lagoon
Country: Papua New Guinea
Coordinates: 9°02'S, 146°45'E;
Location: about 65 km northwest of Port Moresby, Central Province.
Area: 50 ha.
Altitude: Near sea level.
Biogeographical Province: 5.1.13.
Wetland type: 14.
Description of site: A shallow freshwater lagoon and associated marshes situated in
savanna with relatively poor drainage, about 2 km from the coast. The lagoon usually fills
up during the wet season (December-April), then slowly dries out during the dry season.
Depending on the year, large areas of mud are often exposed towards the end of the dry
season, in September, October and November.
Climatic conditions: Tropical monsoonal climate with a wet season from December to
April.
Principal vegetation: Dominant aquatic plants include Ceratopteris thalictroides,
Alternanthera sessilis, Ceratophyllum demersum, Ipomoea aquatica, Scirpus articulatus,
Echinochloa praestans, Sesbania javanica, Nymphoides indica and Nymphaea pubescens.
The wetland is surrounded by savanna grassland with scattered shrubs and Pandanus, and
there are coconut plantations in the vicinity.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing and hunting.
Disturbances and threats: Occasional disturbance from hunting and fishing activities.

Economic and social values: Hunting and fishing.
Fauna: The lagoon is a very important area for Phalacrocorax sulcirostris, egrets, ducks
and terns during the wet season, and can hold large numbers of migratory shorebirds
towards the end of the dry season (September-November), if water levels are suitable. In
good years, up to 6,000 shorebirds have been counted at one time. These include several
species more usually associated with coastal habitats. A number of unusual species for
Papua New Guinea have been found here in recent years. Water birds recorded at the lagoon
include: Phalacrocorax sulcirostris, P. melanoleucos, Anhinga novaehollandiae, Egretta
picata, E. garzetta, E. intermedia, E. alba, Threskiornis molucca, Plegadis falcinellus,
Platalea regia, Dendrocygna guttata, D. arcuata, Tadorna radjah, Anas gibberifrons, A.
querquedula, Circus approximans, Irediparra gallinacea, Himantopus leucocephalus,
Vanellus miles, Pluvialis dominica, Charadrius cinctus, C. mongolus, C. leschenaultii,
Limosa limosa, L. lapponica, Numenius minutus, N. phaeopus, N. madagascariensis, Tringa
stagnatilis, T. nebularia, T. glareola, Act itis hypoleucos. Gallinago hardwickii, Calidris
ruficollis, C. subminuta, C. acuminata, C. melanotos, C. ferruginea, Limicola falcinellus,
Philomachus pugnax, Chlidonias hybrida, C. leucoptera and Gelochelidon nilotica.
Special floral values: None known.
Research and facilities: The Papua New Guinea Bird Society has conducted a number of
ornithological surveys of the area. Full laboratory facilities are available at the University of
Papua New Guinea in Port Moresby.
References: None
Criteria for inclusion: lb. 3b.
Source: Peter Lambley.
Wetland name: The Kikori Wetlands and the Purari River
Country: Papua New Guinea
Coordinates: 7°00'-7°50'S, 143°10'-145°30'E;
Location: the coastal lowlands of Gulf Province from the mouth of the Turama River to the
delta of the Purari River on Deception Bay, Gulf Province.
Area: 1,331,300 ha.
Altitude: Near sea level.
Biogeographical Province: 5.1.13.
Wetland type: 02, 05, 06, 07, 11, 13, 15, 18 & 21.
Description of site: The Kikori and Purari wetlands comprise an area of over 13,000 sq.km
of intertidal mudflats, tidal creeks, mangrove swamps, freshwater swamps, floodplain
wetlands and swamp forests in the delta systems of the Purari, Kikori and Turama rivers and
many smaller rivers and streams. The wetlands extend for some 150 km along the shores of
Deception Bay on the Gulf of Papua. The Purari River is 600 km long and has an extensive
delta at its outflow into the Gulf. There are 134,000 ha of mangroves in the Purari Delta,
and perhaps as much as 200,000 ha of mangroves in the gulf area as a whole. One of the
richest areas in the Kikori system is at Niru (7°26'S, 144°21'E; 1,200 ha). Here, mangroves
and swamp forests surround a small hill (323m) covered in lowland rainforest. The tidal
variation is 1-2m.
Climatic conditions: Most of the area has a wet tropical climate, but in the southeast there
is a transitional zone grading to a sub-humid tropical climate. The mean annual rainfall
ranges from 3,100 to 3,550 mm. The mean annual temperature is WC with little variation
throughout the year.
Principal vegetation: The main vegetation types include littoral woodland, mangroves
(Rhizophora and Bruguiera on tidal flats, Avicennia marina on inner tidal flats, Nypa
fruticans on tidal flats subject to daily flooding with brackish water, and mixed mangrove
woodland in brackish areas along the coast), freshwater swamps with herbaceous

vegetation, sago palms (Metroxylon sagu), swamp forest with Melaleuca leucadendron, and
Campnosperma swamp forest.
Land tenure: Mainly customary ownership.
Conservation measures taken: None.
Conservation measures proposed: The establishment of a wildlife management area
(1,200 ha) has been proposed at Niru.
Land use: Hunting, fishing and subsistence farming. There is a Mission Station in the Niru
area.
Possible changes In Land use: A hydro-electric scheme has been considered for the Purari
River, with a dam at Wabo.
Disturbances and threats: Mineral exploration in the Niru area. There is a considerable
amount of crocodile hunting for skins and meat.
Economic and social values: No information.
Fauna: A very important area for a wide variety of water birds. Species known to occur
include: Tachybaptus novaehollandiae, Pelecanus conspicillatus, Phalacrocorax
sulcirostris, P. carbo, P. melanoleucos, Anhinga novaehollandiae, Ixobrychus flavicollis,
Nycticorax caledonicus, Butorides striatus, Egretta picata, E. garzetta, E. intermedia, E.
alba, E. novaehollandiae, Ardea pacifica, A. sumatrana, Threskiornis molucca, Carphibis
spinicollis, Plegadis falcinellus, Platalea regia, Dendrocygna guttata, D. arcuata, Tadorna
radjah, Nettapus puichellus, Anas superciliosa, Pandion haliaetus, Haliaeetus leucogaster,
Rallus pectoralis, R. philippensis, Porzana cinerea, Amaurornis olivaceus, Gallinula
tenebrosa, Porphyrio porphyrio, Irediparra gallinacea, Himantopus leucocephalus,
Vanellus miles, Pluvialis dominica, Limosa limosa, L. lapponica, Numenius minutus, N.
phaeopus, N. madagascariensis, Tringa glareola, Xenus cinereus, Act itis hypoleucos,
Heteroscelus brevipes, Calidris acuminata, C. melanotos, Chlidonias hybrida, Gelochelidon
nilotica, Sterna hirundo, S. albifrons, Halcyon chloris, Gerygone levigaster, Rhiphidura
phasiana, Eopsaltria pulverulenta, Pachycephala melanura and Seleucidis melanoleuca.
A total of 140 species of fishes from 57 families has been recorded in the Purari and Kikori
mangroves, along with four species of amphibians, 20 species of reptiles and 12 species of
mammals. Both the Estuarine Crocodile Crocodylus porosus and the New Guinea
Freshwater Crocodile C. novaeguineae occur in significant numbers throughout the region.
The Niru area, in particular, is noted for its crocodiles.
Special floral values: No information.
Research and facilities: A considerable amount of research has been carried out on the
wetland ecosystems, including studies on the flora, mangrove communities, zooplankton,
fishes, crocodiles and birds.
References: Ashford (1979); Bayly (1980); Bayly & Morton (1980); Conn (1983); Floyd
(1977); Haig & Burgin (1982); Haines (1979 & 1983); Liem & Haines (1977); Pernetta &
Burgin (1980); Petr (1980 & 1983); Petr & Lucero (1979); Spencely (1981).
Criteria for inclusion: 123.
Source: Gaikovina R. Kula, P.L. Osborne and I. Burrows.
Wetland name: Fly River Floodplain
Country: Papua New Guinea
Coordinates: 5°40'S, 141°00'E to 8°40'S, 143°50'E;
Location: from the region of Kiunga near the foothills of the Victor Emanuel Range on the
Irian Jaya border, south to the Fly River Delta in the Gulf of Papua, Western Province.
Area: c.4,500,000 ha.
Altitude: 0-20m.
Biogeographical Province: 5.1.13.
Wetland type: 02, 06, 07, 08, 11, 12, 14, 15, 18 & 21.

Description of site: The vast floodplain and delta system of the Fly River, its main tributary
the Strickland River, and many smaller tributary rivers and streams. The Fly River is the
largest river in Papua New Guinea on discharge, and ranks with the largest in the world. It is
over 1,200 km long and is navigable as far as Kiunga, 800 km from its mouth. The gradient
in
its lower course is extremely gentle as Kiunga is only 20m above sea level. The river is tidal
for 240 km upstream. The system contains numerous small oxbow lakes and many large
lateral lakes, such as Lake Murray, Boset Lagoon and Lake Daviumbu (described separately
as sites 15a, 15b and l5c), and the Khanda, Nangamange and Szaga complex (7,840 ha) on
the east bank of the Fly. The delta area contains many low-lying islands, extensive
mangrove swamps and numerous tidal creeks.
The soils of the Fly region are acidic histosols and fluvisols, and therefore the lakes
associated with them may also tend towards low pH. The flow of the Fly River averages
7,000 cubic meters per second; the pH is 6.8-7.8, and the turbidity 5-105 JTU.
Climatic conditions: Tropical monsoonal climate, with a wet season from December to
March or April and a dry season from April to November. The average annual rainfall in the
middle Fly region is about 2,300-2,500 mm.
Principal vegetation: Mangrove swamps; swampy grasslands of Echinochloa stagnina,
Leersia hexandra and Ischaemum polystachyum. Wild rice Oryza sativa is believed to play
an important role in the shallow lakes of the Fly region; it helps to keep the water cool,
increases oxygen levels, and provides shelter and food for fishes.
Land tenure: Mainly customary ownership.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing (mainly subsistence but some commercial), especially for Barramundi
Lates calcarifer; also deer hunting, crocodile hunting, some crocodile farming, the
harvesting of sago, and subsistence farming.
Disturbances and threats: No information.
Economic and social values: Fishing, hunting and transportation.
Fauna: The Barramundi Lates calcarifer is common throughout the swamps, lakes and
river channels in the middle Fly region. This is the most important freshwater fish in Papua
New Guinea, supporting a commercial fishery of 290 metric tonnes per year.
The whole Fly region is extremely important for a wide variety of water birds. Species
known to occur include: Tachybaptus novaehollandiae, Pelecanus conspicillatus,
Phalacrocorax sulcirostris, P. carbo, P. melanoleucos, Anhinga novaehollandiae,
Ixobrychus flavicollis, Nycticorax caledonicus, Butorides striatus, Egretta picata, E.
garzetta, E. intermedia, E. alba, E. novaehollandiae, Ardea sumatrana, Ephippiorhynchus
asiaticus, Threskiornis molucca, Carphibis spinicollis, Plegadis falcinellus, Platalea regia,
Anseranas semipalmata, Dendrocygna guttata, D. eytoni, D. arcuata, Tadorna radjah,
Nettapus puichellus, Anas gibberifrons, A. superciliosa, A. querquedula, Pandion haliaetus,
Haliaeetus leucogaster, Grus rubicunda, Rallus pectoralis, R. philippensis, Porzana
cinerea, Amaurornis olivaceus, Megacrex inepta, Gallinula tenebrosa, Irediparra
gallinacea, Himantopus leucocephalus, Vanellus miles, Pluvialis dominica, Numenius
minutus, N. phaeopus, N. madagascariensis, Tringa nebularia, Xenus cinereus, Actitis
hypoleucos, Heteroscelus brevipes, Calidris ruficollis, C. acuminata, Chlidonias hybrida,
C. leucoptera, Gelochelidon nilotica, Hydroprogne caspia, Sterna hirundo, S. albifrons,
Halcyon chioris, Gerygone levigaster, Rhiphidura phasiana, Eopsaltria pulverulenta,
Pachycephala melanura and Seleucidis melanoleuca. The Fly River Grassbird Megalurus
albolimbatus is endemic to the region.
The floodplains support large populations of the introduced Rusa Deer Cervus timorensis.
The Estuarine Crocodile Crocodylus porosus and New Guinea Freshwater Crocodile C.

novaeguineae are both widespread and relatively common. The freshwater crayfish Cherax
albertisii and the prawn Macrobrachium rosenbergi occur throughout the shallow lakes.
Special floral values: No information.
Research and facilities: A considerable amount of basic fauna! and floral research has
been carried out in the region, and a detailed study has been made of Barramundi population
biology.
References: Brass (1938); Chambers (1987); CSIRO (1971); Dunstan (1962); Moore
(1982); Moore & Reynolds (1982).
Criteria for inclusion: 123.
Source: P.L. Osborne and I. Burrows.
Wetland name: Lake Murray
Country: Papua New Guinea
Coordinates: 6°40'-7°15'S, 141°15'-14l°45'E;
Location: between the Fly and the Strickland Rivers, 65 km SSE of Kiunga, Western
Province.
Area: 64,700 ha.
Altitude: 20m.
Biogeographical Province: 5.1.13.
Wetland type: 14, 18 & 21.
Description of site: Lake Murray, with an area of 64,700 ha, is the largest lake in Papua
New Guinea and the largest freshwater lake in the whole of Australasia. The lake lies in a
shallow depression between the Strickland and Fly Rivers, and has a maximum depth of
only 7-lOm. It is a lateral lake, formed by the blocking of a tributary of the Srickland River.
It has a very dendritic outline giving it a very long shoreline (2,038 km). The lake forms
part of an enormous wetland and is drained by the Herbert River which flows into the
Strickland River. The water catchment area is relatively small (250,000 ha), and the lake
exhibits marked seasonal fluctuations in water level, with levels falling between April and
December. During the period of low water (November-January), vast areas of barren mud
are exposed, and in drought years, the lake has been known to dry out completely. At low
water levels, the water is very turbid and the submerged and littoral vegetation is poorly
developed. Following the rains, the lake fills and becomes less turbid, and a diverse aquatic
vegetation develops. The water is fresh with a conductivity of 12-110 microSeimens/cm and
a pH of 5.2-6.5. Surface temperatures of 27-32°C have been recorded.
Climatic conditions: Tropical monsoonal climate with a wet season from December to
March or April and a dry season from April to November. The average annual rainfall is
about 2,300 mm.
Principal vegetation: The aquatic vegetation consists of two zones: an outer zone
dominated by Nymphoides indica with some Nymphaea nouchali, Ceratophyllum demersum
and Blyxa novoguineensis, and an inner zone of hydrophytic grasses with fpomoea aquatica,
Azolla pinnata and Utricularia sp. Limnophila indica occurs on newly exposed mud and in
shallow water. The surrounding swampy grassland is dominated by Echinochloa stagnina,
Leersia hexandra and Ischaemum polystachyum. Other aquatic plants include Stenochlaena
palustris, Pistia stratiotes, Echinochloa praestans, Ludwigia adscendens, Polygonum
attenuatum and P. orientale. Because of the marked seasonal fluctuations in water level,
plant development along the shoreline is seasonal. The lake is situated in a region of
lowland rain forest.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: None

Land use: Fishing, deer hunting, sago harvesting, subsistence farming and crocodile
farming. The catchment area is largely undeveloped, and supports a local population of
about 1,500 people (1980 census). Cash crops include rubber, crocodile skins and
Barramundi (Lates calcarifer).
Disturbances and threats: Kyle and Ghani (1982) reported contamination of fishes with
mercury from an unknown source.
Economic and social values: No information.
Fauna: The wetland supports a great diversity of waterfowl (see site 15), as well as large
populations of the introduced Rusa Deer Cervus timorensis and crocodiles.
Special floral values: The lake supports a very diverse aquatic flora.
Research and facilities: None
References: Chambers (1987); Kyle & Ghani (1982); Osborne et al. (1987).
Criteria for inclusion: 123.
Source: P.L. Osborne.
Wetland name: Boset Lagoon
Country: Papua New Guinea
Coordinates: 7°14'S, 141°05'E;
Location: on the west bank of the Fly River, 120 km SSW of Kiunga, Western Province.
Area: 1,680 ha.
Altitude: 20m.
Biogeographical Province: 5.1.13.
Wetland type: 14 & 18.
Description of site: A lateral lake with a catchment area of 23,000 ha, formed by a tributary
stream being blocked through accretion by the Fly River. The lake is connected to the Fly
River by a narrow channel 5m wide. The maximum depth of the lake is 6.5m; there are
seasonal fluctuations in water level, high levels occurring in February-October and low
levels in December. The lake occasionally dries out completely. The water is fresh and
neutral-alkaline. A surface temperature of 27.3°C and a Secchi disc reading of 1.0m have
been recorded.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,540 mm.
The mean monthly rainfall varies from 330 mm in March to 74 mm in July.
Principal vegetation: The lake is surrounded by herbaceous swamps with Phragmites
karka and Saccharurn sp dominant. The lake vegetation includes Pistia stratiotes,
Ceratophyllum demersum, Nymphaea spp and Utricularia sp.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing (mainly subsistence but some commercial), deer hunting, subsistence
agriculture, and some crocodile rearing. A small mission has been established on the
lakeshore.
Disturbances and threats: Disposal of tailings from the Ok Tedi mine may result in some
pollution with heavy metals. A fish kill has been reported by Maunsell & Partners (1982);
this was believed to be due to anaerobic conditions resulting from vegetation decay during a
period of low water level.
Economic and social values: Fishing, deer hunting and transportation.
Fauna: An important area for water birds, the introduced Rusa Deer Cervus timorensis and
crocodiles.
Special floral values: The wetland supports a high diversity of freshwater plants.
Research and facilities: Facilities in the area include a Mission Station, school and clinic.
References: Chambers (1987); Maunsell & Partners (1982).

Criteria for inclusion: lb, 2a, 3b.
Source: P.L. Osborne.
Wetland name: Lake Daviumbu
Country: Papua New Guinea
Coordinates: 7°36'S, l4l°l6'E;
Location: in the middle Fly region, upstream from the confluence of the Fly and Strickland
Rivers, near Obo, Western Province.
Area: 1,168 ha.
Altitude: 20m.
Biogeographical Province: 5.1.13.
Wetland type: 14 & 18.
Description of site: A lateral lake formed by a tributary stream being blocked through
accretion by the Fly River. The lake is connected to the Fly River by a narrow channel Sm
wide. Kaviananga Village is located on the lakeshore. The maximum depth of the lake is
4.2m; there are wide seasonal fluctuations in water level, with high levels in
February-October and low levels in December. The lake occasionally dries out completely.
The water is fresh and neutral-alkaline, with a conductivity of 150 uS cm. A surface
temperature of 27.1°C and a Secchi disc reading of 1.3m have been recorded.
Climatic conditions: Humid tropical climate with an average annual rainfall of 2,300 mm.
The mean monthly rainfall varies from about 300 mm in March to 70 mm in July.
Principal vegetation: The lake is surrounded by herbaceous swamp with Phragmites karka
and Saccharum sp dominant. The aquatic vegetation is dominated by Pistia stratiotes,
Ceratophyllum demersuin, Nymphaea macrosperma, N. violacea, Nelumbo nucifera and
Utricularia aurea. Other aquatic plants include Azolla pinnata, Lobelia alisnoides, Cyperus
platystylis, Hymenachne acutigluma, Ischaemum polystachyum, Oryza rufipogon,
Sacciolepis myosuroides, Hanguana malayana, Blyxa aubertii, B. japonica, B.
novoguineensis, B. octandra, Pogosremon stellatus, Nymphoides indica, Ludwigia
octovalvis, Limnophila aromatica and L. indica.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Fishing (mainly subsistence but some commercial), deer hunting, subsistence
agriculture, and some crocodile rearing.
Disturbances and threats: Disposal of tailings from the Ok Tedi mine may result in some
pollution with heavy metals.
Economic and social values: Fishing, deer hunting and transportation.
Fauna: An important site for water birds, the introduced Rusa Deer Cervus timorensis and
crocodiles.
Special floral values: The lake supports a high diversity of freshwater plants.
Research and facilities: There is a trade store and small river port at Obo.
References: Chambers (1987); Osborne et al. (in press); Maunsell & Partners (1982).
Criteria for inclusion: 1b, 2a, 3b.
Source: P.L. Osborne.
Wetland name: Bensbach River and the Tonda Wildlife Management Area
Country: Papua New Guinea
Coordinates: 8°15'-9°15'S, 141°01'-14l°45'E;
Location: south of the Fly River, on the Irian Jaya border, Western Province.
Area: 590,000 ha.

Altitude: O-40m.
Biogeographical Province: 5.1.13.
Wetland type: 06, 11, 13, 14, 15, 18 & 21.
Description of site: A vast area of permanent swamps, small freshwater lakes, swamp
forest, seasonally flooded savanna and gallery forest on the floodplain of the Bensbach
River, with some intertidal mudflats along the adjacent coast.
Climatic conditions: Humid tropical climate.
Principal vegetation: Open savanna grasslands, herbaceous swamps and swamp forest.
Land tenure: Customary ownership.
Conservation measures taken: The wetland has been designated as a Wildlife
Management Area.
Conservation measures proposed: None
Land use: Subsistence hunting of deer, and tourism, particularly wildlife photography and
sport fishing for Barramundi Lates calcarifer.
Disturbances and threats: There is a little disturbance from tourism.
Economic and social values: The area has abundant wildlife; it has been used for scientific
research on the introduced Rusa Deer and provides an important tourist resort.
Fauna: One of the most important wetlands for both resident and migratory water birds in
New Guinea, with several species occurring in enormous numbers. In years of drought in
northern Australia, the Bensbach area becomes an important refuge for Australian
waterfowl. Waterfowl observed during a brief survey of a small part of the area in early
August 1988 included:
1,000 Phalacrocorax sulcirostris
at least 400 Pelecanus conspicillatus
1,000 P. melanoleucos
100 Anhinga novaehollandiae
500 Nycticorax caledonicus
25 Butorides striatus
1,000 Egretta picata
150 E. garzetta
1,000 E. intermedia
200 E. alba
2 E. novaehollandiae
8 Ardea sumatrana
10 Ephippiorhynchus asiaticus
150 Carphibis spinicollis
1,500 Plegadis falcinellus
800 Platalea regia
5,000 Anseranas semipalmata
150 Tadorna radjah
20 Grus rubicunda
a few Irediparra gallinacea
250 Himaniopus leucocephalus
2,000 Vanellus miles
and several thousand Threskiornis molucca, small numbers of Dendrocygna arcuata, D.
guttata, Nettapus puichellus, Anas gibberifrons and A. superciliosa, and small numbers of
Chlidonias hybrida and Gelochelidon nilotica. The savanna grasslands along the Bensbach
River are a staging area for a large proportion of the world population of Little Curlew
Numenius minutus, migrating between breeding grounds in eastern Siberia and wintering
areas in northern Australia; concentrations of over 10,000 individuals have been recorded in
October. Other common migrant shorebirds from eastern Asia include Glareola
maldivarum, Pluvialis dominica, Charadrius mongolus, Tringa stagnatilis, T. nebularia, T.

glareola, Actitis hypoleucos, Gallinago megala, Calidris subminuta, C. acuminata and C.
ferruginea. Stiltia isabella is a common migrant from Australia. Other species of waterfowl
known to occur in the area include Ixobrychus flavicollis, Anas querquedula, Chlidonias
leucoptera and Sterna albifrons. The riverine marshes along the Bensbach River are one of
the few known localities for the very local Fly River Grassbird Megalurus albolimbatus.
The area supports a very high density of birds of prey including Haliastur sphenurus, H.
indus, Haliaeetus leucogaster, Crcus approximans (a non-breeding visitor from Australia),
Aquila audax and Falco berigora. The White-bellied Sea-Eagle H. leucogaster is
exceptionally common; at least 55 were recorded in the Bensbach area in August 1988. The
Australian Bustard Ardeotis australis is a fairly common resident on the grasslands.
The area supports very large populations of the introduced Rusa Deer Cervus timorensis
(tens of thousands) and Agile Wallaby Macropus agilis. Other fauna includes Spotted
Cuscus Phalanger macullatus, flying fox Pteropus sp, monitor lizard Varanus salvadori,
New Guinea Freshwater Crocodile Crocodylus novaeguineae and Estuarine Crocodile C.
porosus.
Special floral values: No information.
Research and facilities: There is a tourist lodge in the area.
References: Kwapena (1975); Lindgren (1972 & 1975).
Criteria for inclusion: 123.
Source: Gaikovina R. Kula and Derek A. Scott.
Wetland name: Lake Birip
Country: Papua New Guinea
Coordinates: 5°32'S, 143°48'E;
Location: in the central highlands, 12 km southeast of Wabag, Enga Province.
Area: 2.9 ha.
Altitude: 1,900m.
Biogeographical Province: 5.1.13.
Wetland type: 15.
Description of site: A small lake in a relatively unmodified volcanic crater in a
cumulodome of Recent origin. There are no streams flowing into or out of the lake. The
maximum depth is 5.3m and the mean depth is 1.6m. The water is fresh and
neutral-alkaline.
Climatic conditions: Humid tropical climate with an average annual rainfall of 3,015 mm.
The mean maximum daily air temperature is 22.2°C, and the mean minimum, 11.8°C.
Principal vegetation: The edge of the small catchment area is ringed with mature
Casuarina trees. The aquatic vegetation is dominated by Nymphoides indica, N. geminata,
Scirpus mucronatus and Limnophila indica. Utricularia sp and Eleocharis sphacelata are
also present.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Subsistence pig rearing.
Disturbances and threats: There are some signs of erosion in the small catchment area,
caused by pig and human activities.
Economic and social values: Eleocharis sphacelata is cultivated for making grass skirts.
Fauna: The Common Carp Cyprinus carpio has been introduced into the lake. No other
information is available on the fauna.
Special floral values: None known.
Research and facilities: None
References: Chambers (1987); Chambers et al. (1987); Walker & Flenley (1979).

Criteria for inclusion: lb.
Source: P.L. Osborne.
Wetland name: Lake Ipea and the Sirunki Basin
Country: Papua New Guinea
Coordinates: 5°23'S, 143°32'E;
Location: in the central highlands, 25 km WNW of Wabag, Enga Province.
Area: Lake Ipea 76 ha; Sirunki Basin 2,900 ha.
Altitude: 2,570m.
Biogeographical Province: 5.1.13.
Wetland type: 14.
Description of site: The Sirunki Basin straddles the main watershed divide of Papua New
Guinea. Lake Ipea is situated in the northern part of the basin that forms part of the Sepik
River catchment. The southern part of the basin, which is some 2m higher, is part of the Fly
River system. The maximum depth of the lake is 11.9m, the mean depth 5.7m. Much of the
lakeshore has a vertical bank with water depths at the edge ranging from 1 to 1.5m. The
water is fresh and neutral-alkaline.
Climatic conditions: Humid subtropical climate with an average annual rainfall of 3,015
mm. The mean daily maximum air temperature is 1 7.2°C, and the mean daily minimum,
8.3°C.
Principal vegetation: Scirpus mucronatus is dominant at the edge of the swamp zone.
Potamogeton malaianus and Characeae are the dominant rooted aquatic plants. Other
aquatic plants include Nitella cristata, N. pseudoflabellata, Azolla pinnata, Equisetum
debile, Thelypteris confluens, Acorus calamus, Carex sp, Eleocharis sphacelata, Scirpus
crassiusculus, S. inundatus, Elatine triandra, Phragmites karka, Myriophyllum
pedunculatum, Pogostemon stellatus, Utricularia australis, U. minor, Nymphoides
geminata, Polygonum minus, P. strigosum, Potamogeton pusillus, Limnophila aromatica, L.
indica, Sparganium simplex, Typha orientalis and Hydrocotyle sibthorpioides.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Subsistence agriculture and some forestry. The watershed around the basin has
many agricultural gardens of subsistence farmers. Cattle graze down to the edge of the lake,
and there is a forestry plantation above the southern shore.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The Common Carp Cyprinus carpio has been introduced into the lake. No other
information is available on the fauna.
Special floral values: None known.
Research and facilities: None
References: Chambers et al. (1987); Goldsmith et al. (1983); Walker (1966 & 1972);
Walker & Flenley (1979).
Criteria for inclusion: lb.
Source: P.L. Osborne.
Wetland name: Lake Onim
Country: Papua New Guinea
Coordinates: 6°l0'S, l43°59'E;
Location: near Mount Giluwe, 35 km east of Mendi, Southern Highlands Province.
Area: 16 ha.

Altitude: 2,260m.
Biogeographical Province: 5.1.13.
Wetland type: 14.
Description of site: Lake Onim lies above a densely populated grassy intermontane valley
between the extinct volcanic peaks of Mount Giluwe (4,367m) and Mount lalibu (3,465m).
Water flows into the lake from the the southern and eastern slopes of Mount Giluwe. The
maximum depth of the lake is 10.6m, the mean depth 4.5m. The water is fresh and
neutral-alkaline.
Climatic conditions: Humid subtropical climate with an average annual rainfall of 2,586
mm. The mean daily maximum air temperature is 20.2°C, and the mean daily minimum,
9.9°C.
Principal vegetation: Much of the lake is surrounded by Saccharum sp. Three distinct
zones are apparent in the aquatic vegetation: one dominated by Scirpus mucronatus with
Eleocharis tetraquetra, Nymphoides geminata, Hydrocotyle sibthorpioides, Paspalum sp,
Lindernia sp and Cyperus sp, the second dominated by Eleocharis sphacelata, and the third
a zone of Characeae (Chara fibrosa, C. globularis, Nitella cristata and N. pseudoflabellata).
Other aquatic plants include Carex sp, Fimbristylus salbundia, Juncus prismatocarpus,
Gahnia sieberiana, Lipocarpha chinensis, Rhynchospora rugosa, Machaerina rubinginosa,
Dysophylla verticillata, Ranunculus spp, Viola arcuata, Xyris capensis, Wahlenbergia
marginata, Adenostemma hirsutum, Anaphalis lorentzii, Eriocaulon hookerianum,
Haloragis halconensis, Trachymene novoguineensis, Pogostemon stellatus, Utricularia
minor, Polygonum minus, P. strigosum and Limnophila aromatica.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: The area immediately surrounding the lake is lightly populated with a few
houses of subsistence farmers. There are numerous signs of pig activity along the northern
shore of the lake.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The Common Carp Cyprinus carpio has been introduced into the lake. No other
information is available on the fauna.
Special floral values: The lake supports a very diverse aquatic flora.
Research and facilities: None
References: Chambers et al. (1987); Conn (1979b).
Criteria for inclusion: lb.
Source: P.L. Osborne.
Wetland name: Lake Papapli
Country: Papua New Guinea
Coordinates: 5°53'S, 143°36'E;
Location: in the Marient Basin, southeast of the Kandep Basin and 30 km NNE of Mendi,
Enga Province.
Area: Lake Papapli 120 ha; Marient Basin 7,500 ha.
Altitude: 2,420m.
Biogeographical Province: 5.1.13.
Wetland type: 14.
Description of site: A small freshwater lake in the Marient Basin, fed and drained by the
Marient River and several tributaries. The Marient River is a tributary of the Lai River and
part of the Purari River catchment. The lake is joined to the Marient River by a channel one

km long. It has a maximum depth of 3.2m and a mean depth of 2.0m. The water is fresh and
neutral-alkaline.
Climatic conditions: Humid subtropical climate with an average annual rainfall of 2,800
mm. The mean daily maximum air temperature is 18.7°C, and the mean daily minimum,
9.1°C. Frosts are common at this altitude.
Principal vegetation: Plant cover is continuous over much of the lake, with only occasional
bare patches of mud. Plants are common even at the greatest depth found in the lake (3.2m).
Two species, Potamogeton pusillus and Ceratophyllum demersum, and Characeae are
dominant. There is no zonation and all species occur as mixed stands or in monospecific
clumps. Other aquatic plants include Eleocharis sphacelata and Nitella pseudoflabellata.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Subsistence agriculture. About 5,000 people live in the basin, mainly as
subsistence farmers on the lower slopes and drier parts of the basin floor.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: Pelecanus conspicillatus was recorded at the lake in 1983. No other information is
available on the fauna.
Special floral values: The lake has an interesting flora; Ceratophyllum demersum, which is
normally considered to be a lowland species, is common, and the lake is only the second
known site in New Guinea for Potamogeton pusillus.
Research and facilities: None
References: Chambers (1987); Chambers et al. (1987); Goldsmith et al. (1983).
Criteria for inclusion: la.
Source: P.L. Osborne.
Wetland name: Lake Parago
Country: Papua New Guinea
Coordinates: 5°49'S, 143°28'E;
Location: in the Kandep Basin, 40 km NNW of Mendi, Enga Province. Area: 36 ha.
Altitude: 2,340m.
Biogeographical Province: 5.1.13.
Wetland type: 14.
Description of site: A small freshwater lake and associated marshes in the Kandep Basin, a
swampy alluvial plain fed and drained by the Lai River. The western part of the basin is
dominated by limestone formations with smaller areas of sandstones, siltstones and
mudstones. The lake is connected to the Lai River by a meandering channel approximately
10m wide. At times of high water levels, water from the Lai River flows into the lake
through this channel.
The same channel drains the lake during periods of low river flow. The lake has a maximum
depth of 7.Om and a mean depth of 4.3m. The water is fresh and neutral-alkaline.
Climatic conditions: Humid subtropical climate with an average annual rainfall of 2,800
mm. The mean daily maximum air temperature is 19.3°C, and the mean daily minimum,
9.7°C.
Principal vegetation: Fringing swamps of Phragmites karka and Typha orientalis.
Potamogeton malaianus is common in the lake at depths of between 1.2 and 3.3m;
Polygonum lapathifolium occurs at depths of l.O-2.2m. These two species are also abundant
in the Lai River. Other species in the lake include Acorus calamus, Nasturtium officinale,
Eleocharis sphacelata, Nitella pseudoflabellata, Utricularia exoleta and Azolla pinnata.
Limnophila indica

occurs in dense stands in sheltered areas.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Subsistence agriculture; some 12,000 people live in the Kandep Basin.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: No information.
Special floral values: None known.
Research and facilities: None
References: Chambers (1987); Chambers et al. (1987); Goldsmith et al. (1983).
Criteria for inclusion: lb.
Source: P.L. Osborne.
Wetland name: Lake Kutubu
Country: Papua New Guinea
Coordinates: 6°25'S, 143°20'E;
Location: 45 km southwest of Mendi, Southern Highlands Province. Area: 4,924 ha.
Altitude: 820m.
Biogeographical Province: 5.1.13.
Wetland type: 14.
Description of site: A permanent, deep freshwater lake with surrounding marshes, formed
by the damming of a valley with a lava flow. The lake is oligotrophic, and has a great
diversity of phytoplanktonic desmids. Some parts of the lake are shallow and dry out
seasonally. The lake has a maximum depth of 70m and a mean depth of 36m. The water is
fresh and neutral-alkaline. Secchi disc readings of 6.5-8.Om have been reported.
Climatic conditions: Humid subtropical climate.
Principal vegetation: The perimeter of the lake is dominated by Phragmites karka; the
most abundant submerged aquatics are Najas sp, Ceratophyllum demersum, Chara sp and
Nitella sp.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: The establishment of a Wildlife Management Area has
been proposed.
Land use: Subsistence agriculture and fishing.
Disturbances and threats: A fish kill, reported by Bayly et al. (1970), was ascribed to the
upwelling of anoxic hypolimnetic waters.
Economic and social values: The lake supports a small fishery, and has some potential for
tourism.
Fauna: Little information is available. Waterfowl known to occur at the lake
include Phalacrocorax sulcirostris, P. melanoleucos, Anhinga novaehollandiae, Nycticorax
caledonicus, Egretta intermedia, E. alba, Anas superciliosa, Actitis hypoleucos and
Heteroscelus brevipes. The zooplankton includes the calanoid Calamoecia ultima (Brunella
ultima). Endemic rainbow fishes are present.
Special floral values: No information.
Research and facilities: There is a village guest house near the lake.
References: Bayly (1962); Bayly et al. (1970); Chambers (1987); Conn (1979c); Schodde
& Hitchcock (1968).
Criteria for inclusion: lb, 2b, 2d.
Source: Gaikovina R. Kula and P.L. Osborne.

Wetland name: Lake Wololo
Country: Papua New Guinea
Coordinates: 5°51'S, 142°53'E:
Location: 5 km west of Tan, Southern Highlands Province.
Area: 4 ha.
Altitude: 1,700m.
Biogeographical Province: 5.1.13.
Wetland type: 14.
Description of site: A small lake fed by several streams flowing from the low surrounding
hills. Most of the catchment area is covered with disturbed rain forest. The lake has a
maximum depth of 8.5m and a mean depth of 3.4m. The water is fresh and neutral-alkaline.
Climatic conditions: Humid subtropical climate with an average annual rainfall of 2,693
mm. The mean daily maximum air temperature is 23.6°C, and the mean daily minimum,
12.9°C.
Principal vegetation: The aquatic vegetation is characterized by a floating mat of
vegetation extending up to loom from the edge. The mat consists mostly of Leersia
hexandra and Scirpus sp. Limnophila indica, Caldesia parnassifolia and Najas tenuifolia
grow in shallow water.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Subsistence agriculture; small areas of the catchment are cultivated and there are
abundant signs of pig activity around the edge of the lake.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: No information.
Special floral values: None known.
Research and facilities: None
References: Chambers et al. (1987).
Criteria for inclusion: lb.
Source: P.L. Osborne.
Wetland name: Lake Wongabi
Country: Papua New Guinea
Coordinates: 5°48'S, l42°49'E;
Location: 14 km WNW of Tan, Southern Highlands Province.
Area: 4 ha.
Altitude: 1,700m.
Biogeographical Province: 5.1.13.
Wetland type: 14.
Description of site: A small lake situated in a sinkhole with no streams flowing into or out
of it. The major part of the inner slopes of the sinkhole are covered in disturbed rain forest,
and grass occurs around most of the perimeter of the lake. The lake has a maximum depth of
7.3m and a mean depth of 4.2m; the water level fluctuates over a range of 2m. The water is
fresh and neutral-alkaline.
Climatic conditions: Humid subtropical climate with an average annual rainfall of 2,693
mm. The mean daily maximum air temperature is 23.6°C, and the mean daily minimum,
12.9°C.
Principal vegetation: Eleocharis retroflexa, Blyxa aubertii, Limnophila indica, Najas
tenuifolia, Polygonum sp and Leersia hexandra.

Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: Subsistence agriculture.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: No information.
Special floral values: None known.
Research and facilities: None
References: Chambers et al. (1987).
Criteria for inclusion: lb.
Source: P.L. Osborne.
Wetland name: Lake Kopiago
Country: Papua New Guinea
Coordinates: 5°25'S, 142°28'E;
Location: near Kopiago, 70 km northwest of Tan, Southern Highlands Province.
Area: 150 ha.
Altitude: 1,316m.
Biogeographical Province: 5.1.13.
Wetland type: 14.
Description of site: A shallow, freshwater lake surrounded by subsistence agriculture. The
water is neutral-alkaline.
Climatic conditions: Humid subtropical climate.
Principal vegetation: No information.
Land tenure: Customary ownership.
Conservation measures taken: The traditional landowners have customary laws to protect
the area.
Conservation measures proposed: The lake has been proposed as a Wildlife Management
Area.
Land use: Subsistence agriculture and fishing.
Disturbances and threats: An increase in land use is likely.
Economic and social values: The lake supports a small fishery.
Fauna: No information.
Special floral values: No information.
Research and facilities: The District Headquarters are located near the lake, which can be
reached by road.
References: None
Criteria for inclusion: lb.
Source: Gaikovina R. Kula.
Wetland name: Malai Wetland
Country: Papua New Guinea
Coordinates: 2°09'S, 146°43'E;
Location: on the southwest coast of Manus Island, Manus Province,
Bismarck Archipelago.
Area: 14,700 ha.
Altitude: Sea level.
Biogeographical Province: 5.1.13.
Wetland type: 07, 15, 18 & 21.

Description of site: A large area of floodplains, swamp forests, herbaceous swamps and
mangrove swamps on the shores of Malai Bay, on the southwest coast of Manus Island in
the Bismarck Archipelago.
Climatic conditions: Humid tropical climate.
Principal vegetation: Herbaceous swamps, swamp forest and mangrove forest. Freshwater
plants recorded from Manus Province include Stenochlaena palustris, Nephrolepis
biserrata, Microsorium brassii, M. schneideri, Acrostichum speciosum, Ischaemum
polystachyum and Ludwigia octovalvis.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: The area is likely to be logged in the near future.
Economic and social values: No information.
Fauna: No details are available. Water birds known to occur on Manus Island include
Tachybaptus novaehollandiae, Ixobrychus flavicollis, Butorides striatus, Dendrocygna
guttata, Anas gibberifrons, Pandion haliaetus, Haliaeetus leucogaster, Rallus philippensis,
Porphyrio porphyrio, Pluvialis dominica, Numenius phaeopus, Actitis hypoleucos,
Heteroscelus brevipes, Calidris acuminata, Sterna hirundo, S. albifrons and Halcyon
chloris.
Special floral values: No information.
Research and facilities: None
References: Kisokau (1980).
Criteria for inclusion: lb. 3b.
Source: P.L. Osborne and I. Burrows.
Wetland name: Kelaua Wetland
Country: Papua New Guinea
Coordinates: 2°08'S, 147°16'E;
Location: near Kelaua Harbour on the southeast coast of Manus Island, Manus Province,
Bismarck Archipelago.
Area: c.10,000 ha.
Altitude: Sea level.
Biogeographical Province: 5.1.13.
Wetland type: 07, 15, 18 & 21.
Description of site: A large area of floodplains, swamp forests and mangrove swamps with
a small area of Nypa forest, on the south shore of the eastern tip of Manus Island in the
Bismarck Archipelago.
Climatic conditions: Humid tropical climate.
Principal vegetation: Swamp forest, mangrove forest, Nypa fruticans forest and
herbaceous swamps. Freshwater plants recorded from Manus Province include
Stenochlaena palustris, Nephrolepis biserrata, Microsorium brassii, M. schneideri,
Acrostichum speciosum, Ischaemum polystachyum and Ludwigia octovalvis.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: No details are available. Water birds known to occur on Manus Island include
Tachybaptus novaehollandiae, Ixobrychus flavicollis, Butorides striatus, Dendrocygna

guttata, Anas gibberifrons, Pandion haliaetus, Haliaeetus leucogaster, Rallus philippensis,
Porphyrio porphyrio, Pluvialis dominica, Numenius phaeopus, Actitis hypoleucos,
Heteroscelus brevipes, Calidris acuminata, Sterna hirundo, S. albifrons and Halcyon
chioris.
Special floral values: No information.
Research and facilities: None
References: Kisokau (1980).
Criteria for inclusion: 1b, 3b.
Source: P.L. Osborne and I. Burrows.
Wetland name: Namo Wetland and Lake Namo
Country: Papua New Guinea
Coordinates: 5°25'-5°45'S, 149°30'-l50°05'E;
Location: 10-70 km west of Kimbe, on the north coast of West New Britain Province, New
Britain.
Area: Namo Wetland c.100,000 ha; Lake Namo 400 ha.
Altitude: Near sea level.
Biogeographical Province: 5.1.13.
Wetland type: 06, 07, 11, 13, 14, 15 & 18.
Description of site: Namo wetland is a large area of riverine marshes and floodplains with
herbaceous swamps and oxbow lakes, to the south of three bays, Riebeck, Eleonora and
Emeline, on the northwest coast of West New Britain. The floodplains are drained by
several rivers including the Kulu (emptying into Riebeck Bay), the Kapuluk (Eleonora Bay)
and Via (Emeline Bay). There are areas of intertidal mudflat and mangrove swamp along
the shores of the bays. The largest freshwater lake in the region is Lake Namo (5°38'S,
149°35'E), situated on the east bank of the Via River about 12 km from the coast. The lake
supports a rich growth of aquatic vegetation, and is surrounded by extensive lowland
swamps with nipa and sago palms.
Climatic conditions: Humid tropical climate with an average annual rainfall of over 4,000
mm, most of which falls during the northwest monsoon in December-April. The southeast
trade season in July and August is the driest time of the year. The average air temperature is
28°C, and the average relative humidity, 86%.
Principal vegetation: Herbaceous swamps, mangrove swamps and large areas of the nipa
palm Nypa fruticans and sago palm Metroxylon rumphii. The vegetation at Lake Namo
includes an abundant growth of lilies, sedges and Phragmites karka. Osborne (1987) lists
the freshwater plants recorded from New Britain.
Land tenure: Customary ownership, subject to Timber Rights Purchase.
Conservation measures taken: None.
Conservation measures proposed: Bishop and Broome (1980) have proposed the
establishment of a conservation area around Lake Namo.
Land use: Kapuluk Timber Rights Purchase covers large part of accessible lowland
rainforest on West New Britain. Lake Namo lies within this Timber Rights Purchase Area.
Disturbances and threats: There is a proposal to carry out clear-felling and selective
logging in the Lake Namo catchment area from operations within Kapuluk Timber Rights
Purchase Area.
Economic and social values: No information.
Fauna: A very important area for waterfowl. As one of the largest freshwater lakes in New
Britain, Lake Namo attracts large numbers of migratory water birds as well as resident
species. During a brief helicopter survey in May 1979, Bishop and Broome (1980) recorded
300 Phalacrocorax melanoleucos, 30 Ixobrychus sinensis (probably breeding) and 150
Egretta alba, along with smaller numbers of ixobrychus flavicollis, Dendrocygna arcuata,

Gallinula tenebrosa, Porphyrio porphyrio and Irediparra gallinacea. Other water birds
known to occur in the area include Tachybaptus ruficollis, Pelecanus conspicillatus,
Anhinga novaehollandiae, Nycticorax caledonicus, Egretta garzetta, E. intermedia,
Dendrocygna guttata, Anas gibberifrons, A. superciliosa, Rallus philippensis, Porzana
cinerea, Amaurornis olivaceus, a variety of shorebirds, Sterna hirundo, S. albifrons and
Halcyon chioris.
No information is available on the other fauna.
Special floral values: No information.
Research and facilities: None
References: Bishop (1983); Bishop & Broome (1980); Osborne (1987).
Criteria for inclusion: lb, 2b, 3b.
Source: Eric Lindgren and P.L. Osborne.
Wetland name: Lake Dakataua
Country: Papua New Guinea
Coordinates: 5°02'S, l50°05'E;
Location: on the Willaumez Peninsula, 55 km north of Kimbe, West New Britain Province,
New Britain.
Area: 4,920 ha.
Altitude: 76m.
Biogeographical Province: 5.1.13.
Wetland type: 14.
Description of site: A large caldera lake, formed by the post-eruptive collapse of a volcanic
crater. There is an island in the centre of the lake. The maximum depth is 120m; the water is
fresh with a pH at the surface of 7.6-8.2, declining with depth to 7.1-7.5. A Secchi disc
reading of 11. lm has been reported.
Climatic conditions: Humid tropical climate with an average annual rainfall of
approximately 4,270 mm, most of which falls during the northwest monsoon from
December to March or April. There is then a period of transition into the southeast trade
season, which reaches its peak in July-August before dying out about September. The
period after the northwest monsoon is usually one of light variable winds. Monthly mean
maximum temperatures range from 29.5 to 30.8°C, and monthly mean minima, from 22.7 to
23.5°C.
Principal vegetation: Shallow water areas of the lake support heavy mixed growths of
Najas tenuifolia, Chara fibrosa, C. corallina and C. globularis. These plants extend to
depths of at least 8m, but appear to grow best between 2-4m. Lemna perpusila occurs in
sheltered areas of the lake. Other aquatic plants include Ludwigia octovalvis and the fern
Nephrolepis biserrata.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: The lake and surrounding areas have been proposed as
a National Park.
Land use: Subsistence fishing.
Disturbances and threats: None known.
Economic and social values: No information.
Fauna: The lake supports populations of both the Estuarine Crocodile Crocodylus porosus
and the New Guinea Freshwater Crocodile C. novaeguineae. Water birds recorded during a
brief survey in October 1979 included 57 Tachybaptus ruficollis (nesting), 68
Phalacrocorax melanoleucos, 120 Dendrocygna arcuata (reported to nest on the island), 35
Himantopus leucocephalus (nesting) and 4,000-5,000 Phalaropus lobatus. Other waterfowl
known to occur at the lake include Anas superciliosa, Pluvialis dominica, Charadrius

mongolus, C. leschenaultii, Actitis hypoleucos, Heteroscelus brevipes, Calidris acuminata
and Sterna bergii.
The lake is unusual in that it does not have any fishes, despite large populations of
dragonfly larvae and freshwater shellfish. The zooplankton includes one rotifer, one
ostracod, one copepod and seven cladocerans. Ball & Glucksman (1980) found a rather
simple benthic fauna limited to the top 20m of the lake; they attributed this simplicity to the
youth and isolation of the lake.
Special floral values: No information.
Research and facilities: None
References: Ball & Glucksman (1980); Bishop (1983); Chambers (1987); Miniotas &
Lindgren (1972a).
Criteria for inclusion: la, 2a, 3b.
Source: P.L. Osborne.
Wetland name: Lake Hargy
Country: Papua New Guinea
Coordinates: 5°22'S, 15l°08'E;
Location: 16 km east of Bialla, straddling the border of West and East New Britain
Provinces, New Britain.
Area: 930 ha.
Altitude: 330m.
Biogeographical Province: 5.1.13.
Wetland type: 14.
Description of site: A freshwater caldera lake in the Nakanai Mountains of central New
Britain.
Climatic conditions: Humid tropical climate with an average annual rainfall of about 4,400
mm, most of which falls during the northwest monsoon in December-April. The Southeast
Trade season in July and August is the driest time of year. Temperatures range from an
average of 23°C at night to 31°C during the day.
Principal vegetation: No information.
Land tenure: Customary ownership.
Conservation measures taken: None.
Conservation measures proposed: Miniotas and Lindgren (1972) proposed the
establishment of a Nature Conservation Area to include Lake Hargy, nearby Lake
Gallesuelo (which emits steam) and the northern slopes of the Nakanai Mountains, but no
action has as yet been taken.
Land use: No information.
Disturbances and threats: None known.
Economic and social values: The region is noted for its spectacular scenery.
Fauna: No information.
Special floral values: No information.
Research and facilities: Accommodation is available at nearby Kimbe and Hoskins.
References: Chambers (1987); Miniotas & Lindgren (1972b).
Criteria for inclusion: la.
Source: Eric Lindgren.
Wetland name: Toriu Wetland
Country: Papua New Guinea
Coordinates: 4°43'S, l51°40'E;

Location: on the northeast coast of New Britain, 80 km southwest of Rabaul, East New
Britain Province.
Area: 81,300 ha.
Altitude: Near sea level.
Biogeographical Province: 5.1.13.
Wetland type: 02, 07, 11, 13, 15 & 18.
Description of site: A large area of estuarine marshes and floodplains along the lower
courses of the Toriu, Nesai and Pali Rivers and several smaller rivers, draining into a large
bay on the northeast coast of New Britain. Mangrove forests occur in the north and there are
extensive areas of herbaceous swamps.
Climatic conditions: Humid tropical climate.
Principal vegetation: Herbaceous swamps and mangrove forest. Osborne (1987) lists the
freshwater plants recorded from New Britain.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No details are available. Water birds known to occur at the wetlands of New Britain
include Tachybaptus ruficollis, Pelecanus conspicillatus, Phalacrocorax melanoleucos,
Anhinga novaehollandiae, Ixobrychus sinensis, I. flavicollis, Nycticorax caledonicus,
Butorides striatus, Egretta garzetta, E. intermedia, E. alba, Dendrocygna guttata, D.
arcuata, Anas gibberifrons, A. superciliosa, A. querquedula, Pandion haliaetus, Rallus
philippensis, Porzana cinerea, Amaurornis olivaceus, Porphyrio porphyrio, Irediparra
gallinacea, Himantopus leucocephalus, Pluvialis dominica, Numenius minutus, N.
phaeopus, N. madagascariensis, Actitis hypoleucos, Heteroscelus brevipes, Calidris
subminuta, C. acuminata, Sterna hirundo, S. albifrons and Halcyon chloris.
Special floral values: No information.
Research and facilities: None
References: Osborne (1987).
Criteria for inclusion: lb. 2b, 3b.
Source: P.L. Osborne and I. Burrows.
Wetland name: Empress Augusta Bay Wetland
Country: Papua New Guinea
Coordinates: 6°08'-6°37'S, l54°58'-l55°20'E;
Location: between Laruma Point and Motupena Point, on the west coast of Bougainville
Island, North Solomon Islands.
Area: 90,100 ha.
Altitude: Near sea level.
Blogeographical Province: 5.1.13.
Wetland type: 02, 07, 11, 13, 15 & 18.
Description of site: A large area of floodplains with herbaceous cover, nipa swamps and
mangrove swamps around Empress Augusta Bay on the west coast of Bougainville. The
wetland includes the lower reaches and estuaries of the Laruma, Torokina, Jaba, Pagana and
Hupai Rivers.
Climatic conditions: Humid tropical climate.
Principal vegetation: Herbaceous swamps, Nypa fruticans swamp and mangrove forest.

Freshwater plants include Stenochlaena milnei, Nephrolepis sp, Colocasia esculenta,
Ipomoea aquatica, Eleocharis dulcis, Hanguana malayana, Aeschynomene indica,
Limnophila aromatica, Polygonum attenuatum and P. strigosum.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: Tailings and spoil from Bougainville copper mine are deposited
in the lower reaches of the Jaba River.
Economic and social values: No information.
Fauna: No details are available. Water birds recorded from the wetlands of the North
Solomons include Pelecanus conspicillatus, Phalacrocorax sulcirostris, P. melanoleucos,
Ixobrychus sinensis, I. flavicollis, Nycticorax caledonicus, Egretta garzetta, E. intermedia,
E. alba, E. novaehollandiae, Plegadis falcinellus, Anas superciliosa, Porzana cinerea,
Amaurornis olivaceus, Porphyrio porphyrio, Pluvialis dominica, Actitis hypoleucos,
Heteroscelus brevipes, Calidris acuminata, Philomachus pugnax, Chlidonias hybrida,
Sterna hirundo and S. albifrons.
Special floral values: No information.
Research and facilities: None
References: None
Criteria for inclusion: 1b, 2b, 3b.
Source: P.L. Osborne and I. Burrows.
Wetland name: Abia Wetland and Lahala Lake
Country: Papua New Guinea
Coordinates: 6°30'-6°41'S, 155°48'-155°56'E;
Location: on the southeast coast or Bougainville Island, in the North Solomon Islands.
Area: Abia wetland 29,700 ha; Lahala Lake 550 ha.
Altitude: Near sea level.
Biogeographical Province: 5.1.13.
Wetland type: 11, 13, 14, 15 & 18.
Description of site: Abia wetland consists mostly of herbaceous swamps along the
floodplains of the Laluai and Abia Rivers. The rivers rise on Mount Taraka (2,219m) to the
west, and drain into the adjacent Torau Bay. Lake Lehala (550 ha) is a small freshwater lake
in the south of the area, near the extreme southeastern tip of Bougainville Island.
Climatic conditions: Humid tropical climate.
Principal vegetation: Herbaceous swamps with Stenochlaena milnei, Nephrolepis sp,
Colocasia esculenta, Ipomoea aquatica, Eleocharis dulcis, Hanguana malayana,
Aeschynomene indica, imnophila aromatica, Polygonum attenuatum and P. strigosum.
Land tenure: No information.
Conservation measures taken: None.
Conservation measures proposed: None
Land use: No information.
Disturbances and threats: No information.
Economic and social values: No information.
Fauna: No details are available. Water birds known to occur at the wetlands of the North
Solomons include Pelecanus conspicillatus, Phalacrocorax sulcirostris, P. melanoleucos,
Ixobrychus sinensis, I. flavicollis, Nycticorax caledonicus, Egretta garzetta, E. intermedia,
E. alba, E. novaehollandiae, Plegadis falcinellus, Anas superciliosa, Porzana cinerea,
Amaurornis olivaceus, Porphyrio porphyrio, Pluvialis dominica, Actitis hypoleucos,

Heteroscelus brevipes, Calidris acuminata, Philomachus pugnax, Chlidonias hybrida,
Sterna hirundo and S. albifrons.
Special floral values: No information.
Research and facilities: None
References: Schodde (1977).
Criteria for inclusion: lb, 2b, 3b.
Source: P.L. Osborne and I. Burrows.
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