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Summary

This report is a key output of the “2005 Lao Siamese Crocodile Survey”, a cooperative
project conducted from March-June 2005 by the Living Aquatic Resources Research Centre
(LARReC, Ministry of Agriculture and Forestry), Wildlife Conservation Society — Lao
Programme (WCS) and Mekong Wetlands Biodiversity Conservation and Sustainable Use
Programme (MWBP)'. Crocodylus siamensis (the Siamese Crocodile) is a Critically
Endangered species, which is very rare or locally extinct in many parts of its historic range in
south-east Asia. In the Lao People’s Democratic Republic (Lao PDR), very little is known of
the species. The first targeted C. siamensis surveys were conducted from 2003-04 by
LARReC/WCS, which confirmed the continued occurrence of wild C. siamensis in Lao PDR.
Follow-up surveys were conducted in 2005 with funding from the MWBP, which is
supporting C. siamensis conservation efforts in Lao PDR, Cambodia, Viet Nam and Thailand.
This report presents 2005 survey findings and other available information on C. siamensis,
and is intended as a preliminary review to assist urgently-needed crocodile conservation
actions in Lao PDR.

1. Surveys in 2005. Field surveys from March-June 2005 were conducted at 25 wetlands
(lakes, ponds, rivers), in three provinces in southern Lao PDR. Survey methods included
day transects (searching for crocodile signs), spotlight counts, community interviews,
and habitat and socio-economic assessments. A database of 122 national crocodile
records was compiled, based on 2003-05 surveys and other reports, with data on habitat,
reliability and location of records. This database is housed at the WCS-Lao Programme.

2. Distribution. National C. siamensis records (1860s-2005) were from 25 river systems in
nine provinces of south, central and west Lao PDR, over an area of 465 km? (minimum
area encompassed by all records). All records are <400 m elevation and most (n=119,
98%) are within the “Mekong Plain” physiographic unit, which encompasses lowland
wetlands in Lao PDR. The historic distribution of C. siamensis (defined here as <1979)
extended from the extreme south to at least Pakxan (Figure 3), along the Mekong River
and inland tributaries. There are no records from the extreme north or north-east of Lao
PDR, which is mountainous. Current (>1980) records (n=104) are from 18 river systems
in eight provinces. Surveys in 2005 suggest a severe range decline has occurred: of 24
surveyed wetlands where crocodiles were reported to have occurred, communities
stated crocodiles now only occurred in 15 sites (a decline of 38%), yet surveys only
confirmed crocodile occurrence in six sites and successful breeding in two sites. Most
lowland wetlands in Lao PDR are highly disturbed, and survey results may reflect local
declines in many other sites of historic occurrence.

3. National crocodile records indicate the current “core” distribution of C. siamensis in
Lao PDR appears to be within seven river systems in southern Lao PDR: Xe Pian, Xe
Kampho and Xe Kong river systems (Attapeu Province); Xe Don river system (Saravan
Province); and, Xe Bangfai, Xe Banghiang and Xe Champhone river systems

1 The Mekong Wetlands Biodiversity Conservation and Sustainable Use Programme (MWBP) is a joint programme of the four
riparian governments of the Lower Mekong Basin — Cambodia, Lao PDR, Thailand and Viet Nam — managed by the United
Nations Development Programme (UNDP), The World Conservation Union (IUCN) and the Mekong River Commission (MRC).
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(Savannakhet Province) (Figure 3). Further surveys may document remnant crocodile
populations in other river systems in southern Lao PDR.

Status and abundance. There is currently insufficient data to estimate the total C.
siamensis population in Lao PDR, but available data indicate a severe national decline in
abundance. The species was reported to be “common” in the 1800s, but is now rare or
locally extinct in many sites. In 2005, a minimum estimate of 16+ crocodiles was
recorded at five wetlands. Based on studies of other crocodile species, this suggested a
total non-hatchling population of 115-372 crocodiles in these sites, although comparison
with local reports suggests these are overestimates. At nine of 24 wetlands in 2005,
local communities stated crocodiles were “much more” abundant before the 1970s.

Habitat. In Lao PDR, C. siamensis historically occurred in a wide range of permanent and
seasonal wetlands, including rivers, lakes and ponds. Crocodile records were compiled
from 51 sites in Lao PDR: 29 flowing waterbodies (perennial rivers and streams) and 22
non-flowing waterbodies (lakes, ponds, marshes). Within non-flowing waterbodies,
crocodiles were reported from permanent freshwater ponds and lakes with vegetated
water surfaces (n=14) or with open water surfaces (n=7), or seasonal freshwater marsh
(n=1). Six of 31 interviewees in 2005 reported that in the dry season, crocodiles reside
within permanent waterbodies, and in the wet season, disperse between permanent and
seasonal waterbodies.

Breeding. Five nest and three hatchling records were compiled in 2005, from six sites in
southern Lao PDR. Successful breeding in 2005 was confirmed in only two of six sites,
which were in notably different habitats. One was located on a thick, exposed floating
mat of grasses, over water 3-4 m deep, 200 m from a seasonal river. The nest received
direct sunlight most of the day. The second nest was located near the bank of a pond,
within forest (canopy 20-30 m) 200 m from a perennial river, and was shaded most of
the day. Of three other nest records, two were reported from floating vegetation mats
over the water, and one was reported from the bank of a lake. All nest sites were at
lakes or ponds, not rivers.

Community cultural beliefs. Most interviewees in 2005 did not consider crocodiles a
threat to humans or village fish resources, and none had heard of any attacks on humans.
Thirteen of 31 interviewees (42 %) attributed some cultural value to crocodiles, and in
these communities (in three provinces in southern Lao PDR), crocodiles were respected
as part of the forest “spirits” believed to occur near the village. Six of 25 wetlands
surveyed in 2005 were subject to local resource regulations due partly to these
crocodile-related beliefs, and crocodile hunting was prohibited. Presence of crocodile-
related cultural beliefs was found to sometimes, but not always, indicate the presence of
crocodiles. In some wetlands where crocodiles occurred, communities did not appear to
attribute any cultural significance to them. Four of 31 interviewees stated that two
crocodile forms exist, which differ only in their foot shape (shaped like the feet of a duck
or monitor lizard Varanus sp. respectively). Both forms were said to occur in the same
habitats and were reported from two provinces.

Threats. Historic commercial hunting and habitat loss are key factors attributed to global

declines of C. siamensis. No evidence of any commercial hunting or trade in crocodiles
was recorded in 2005. Four of 17 communities reported crocodile hunting occurred from

Mekong Wetlands Biodiversity Conservation and Sustainable Use Programme
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the 1950s-70s, and one community stated hunting was most intensive during the period
of Indochinese Conflict (1961-75), when crocodiles were hunted for meat and skin to
supplement diet and income. The extent of historic hunting may have been under-
recorded as some interviewees were reluctant to discuss this subject. Based on other
literature, the illegal crocodile trade in Lao PDR appears to have been widespread in
southern provinces until at least the early 1990s, with sale of live crocodiles or skins to
Thailand or Cambodia, or transport of crocodiles from Cambodia to Thailand via southern
Lao PDR. Most reported trade was to Thailand. Ongoing regional demand for live
crocodiles may encourage capture/sale of crocodiles in Lao PDR.

Disturbance Index. The distribution of C. siamensis overlaps with the most densely
settled regions of Lao PDR. The extent of seven disturbance variables (historic hunting,
clearance, drainage, burning, livestock grazing, fishing and weed invasion) recorded at 24
wetlands in 2005 were compared in a “Disturbance Index”. Nineteen wetlands had
index scores of >50% of the maximum possible score, indicating most sites were
exposed to relatively high disturbance. In the only four sites where nesting was reported,
some or all disturbance variables were present, and the only two confirmed breeding
sites in 2005 were the most highly disturbed of these four sites. These sites appeared to
be similar to most other sites, except for the presence of high remnant vegetation cover
(60-100%) around or within the wetland, compared with mean 20% cover at 24 sites.
This suggests that crocodile recruitment may persist in the presence of some
disturbance, as long as vegetation cover is retained around or within the wetland.

Conservation. Conservation of C. siamensis in Lao PDR will largely involve three key
factors: community-based conservation approaches outside of the national protected
areas system (NPA); landscape-level management of a range of permanent and seasonal
wetlands (rivers, lakes and ponds); and, protection of confirmed breeding sites. Forty of
51 sites with crocodile records (78%) are outside the NPA system and are located in
community lands. The long-term success of C. siamensis conservation in Lao PDR will
involve integration of crocodile conservation with community wetland use. In some sites,
existence of crocodile-related cultural values may increase the chances of conservation
success.

Captive populations. Captive C. siamensis are only known to occur in one institution in
Lao PDR, the Ban Kuen Zoo (in Vientiane Province). More than 300 crocodiles are
housed at the zoo and some may be hybrids with other Crocodylus species. The
absence of other crocodile institutions in Lao PDR reduces the risk of hybridisation of
wild crocodiles with escaped hybrids. Reintroduction is a potential conservation tool for
C. siamensis and the zoo stock could potentially be used for any future reintroduction
efforts.
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Recommendations

The following recommendations are intended to assist conservation of Crocodylus
siamensis in Lao PDR.

1. Raising awareness. To continue raising national awareness for crocodile conservation, it
is recommended that a national workshop and/or provincial workshops be implemented
for all key agencies (government and private industry) involved in wetland management.
These workshops should focus on the provinces of Attapeu, Saravan and Savannakhet,
and in particular seven key river systems: the Xe Pian, Xe Kampho and Xe Kong river
systems (Attapeu Province), Xe Don river system (Saravan Province), and, Xe Bangfai, Xe
Banghiang and Xe Champhone river systems (Savannakhet Province). Workshops could
be conducted by LARReC and DOF, with the following objectives.

* Raise institutional awareness about crocodiles among relevant agencies, and
especially, the location and importance of these seven river systems for crocodile
conservation.

* |dentify procedures to incorporate crocodile conservation and important wetland sites
into national and provincial planning agendas. This may assist government agencies
to identify the potential presence of crocodiles when development projects are being
considered in wetland areas.

* I|dentify the role and responsibility of each agency for managing wetlands that
support crocodiles.

* |dentify potential benefits for local communities that result from the protection of
threatened wetland species e.g. crocodiles and the other flagship species of the
MWBP. For example:

. development of crocodile-based ecotourism in some wetlands;

. protection of some wetland habitats for crocodiles and other threatened
species may help to protect and increase local fish populations e.g. because of
increased protection of fish breeding sites.

* Prepare a small fact sheet about C. siamensis. This could include information on the
status, threats, importance and national legislation about crocodiles in Lao PDR (e.g.
based on information in this report). Distribute the fact sheet to all forestry agencies,
National Protected Areas, other land planning agencies, conservation and
development NGOs, and academic institutions in Lao PDR.

2. Raising technical capacity of forestry staff. Many forestry field staff may be unaware
of the conservation importance of crocodiles. The following could assist with local
crocodile management:

* Prepare a field recording form for provincial forestry offices to report C. siamensis
sightings. This sheet should include: location of sighting (river, district, nearest
village); date, habitat, type of sighting (wild or captive specimen, nest, eggs).

* Distribute this form (described above) to PAFO/DAFO in Attapeu, Champasak,
Saravan and Savannakhet Provinces.
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* PAFO/DAFO agencies could include crocodile monitoring in routine field patrols (e.g.
by reporting any local sightings or captive crocodiles). Staff could also conduct
informal discussions in villages to raise local awareness about crocodile conservation.
A sample spotlight survey form (Lao language) is also given in Appendix 1.

3. Community-based crocodile conservation. In Lao PDR, the most important factor for
crocodile conservation is the development of community-based projects for wetland
management, outside of the protected areas system. Two sites are recommended for
immediate community-based crocodile conservation efforts: the Beung Pulone wetland
complex (Xe Pian river system, Attapeu Province); and, the Kout Mark Peo wetland
complex (Xe Champhone river system, Savannakhet Province) (Figure 3). These are the
highest-priority sites for C. siamensis conservation currently known in Lao PDR. The
following steps are recommended. Recommendations for additional sites are
summarised in Table 18 (Section 8.3).

(A) Pulone lake wetlands complex:
* Conduct meetings with the communities of Pindong, Samong-Thai, Hinlath and Ban
Mai (which utilised these wetlands) as soon as possible, in order to discuss crocodile
conservation and local resource use.

* Through community consultation and agreement, develop no-burn zones to halt fire
damage of the wetlands and potential destruction of crocodile nesting sites.

* Hold meetings with relevant agencies involved in current (2005) construction of an
electricity transmission line next to one wetland (Beung Ke). Develop environmental
management measures to minimise environmental impacts to the wetland and
crocodiles.

(B) Kout Mark Peo wetlands:

* Conduct meetings with Tansoum and Laonath villages as soon as possible, to
discuss crocodile conservation and local resource use. A key aim of meetings should
be to obtain community agreement for an immediate halt (if only temporary) of
clearance and burning of the remaining forest around Kout Mark Peo lake. This will
be critical for long-term conservation of crocodile nesting habitat in this lake.

* Conduct cooperative land zoning and allocation between PAFO, DAFO, Tansoum and
Laonath villages, to clearly identify community lands around these wetlands.

* Develop site-specific community regulations for local resource use. This could
include prohibited-access zones in the centre of Kout Mark Peo lake, to protect
crocodile nesting habitat.

* Consider designation of Kout Mark Peo lake as a community and provincial protected
area.

* Assess the potential for ecotourism or other methods for local communities to
benefit from conservation of the Kout Mark Peo wetlands.

* Conduct further surveys to document crocodile status in nearby wetlands of the
Champhone river, which may also be important for crocodile conservation.

4. Further surveys. New status surveys are urgently required in other sites in Lao PDR,
which may support globally important crocodile populations. Recommended survey sites
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are listed below (from Table 19, Section 8.4). The highest priority site for further surveys
is the Xe Champhone river system (Savannakhet Province).

5. Provincial Protected Areas (PPAs). The current review did not assess the
representation of C. siamensis in the PPA system of Lao PDR. A review of PPAs in
Attapeu, Champasak, Saravan, Savannakhet and Sekong Provinces should be conducted,
to assess whether any of the national crocodile records compiled in this review (n=122)
are located in PPAs. This will assist in developing national conservation priorities for C.
Siamensis.

Locations and Priorities for Further Status Surveys of Crocodylus siamensis in Lao PDR

Province District(S) River Records Survey Site and Justification Survey
System Priority
Attapeu Hadxaifong, Xe Pian-Xe | 4 Bung Nong Ngom and Houay Soymong wetlands. High
Sanamxay Kampho Confirmed breeding in region (2005); local reports
rivers (1990s)
Attapeu Sanxai Xe Kong-Xe | 2 Dong Amphan NPA and Nam Ghong PPA. Local reports | High
Kaman (1996); crocs confirmed in Xe Kong river and Virachey

NP (Cambodia); potential transborder populations

Champasak | Khong Mekong 1 Seephandon wetlands. Local reports (1990s); extensive ~ Medium
River wetland habitats; crocs historically abundant

Champasak = Phathoom-phone Houay 1 Dong Hua Sao NPA. Local reports (1990s); crocs Medium
Thouay historically abundant

Champasak | Sanasomboon  Mekong 1 Phou Xiang Thong NPA. Local reports (1990s); crocs Medium
River historically abundant

Champasak = Sukuma Houay 1 Houay Khammouane, Houay Khala and nearby Medium
Khammouan tributaries. Local reports (1990s); crocs historically
e abundant

Saravan Khong Xe Don | Xe Don 3 Thouang stream and nearby wetlands. Local reports Medium

(2004); breeding status unclear

Saravan Xe Bang Nouan, = Xe Bang 4 Xe Bang Nouan NPA. Local reports (1993-4) Medium
Lakhonepheng  Nouan
Savannakhet Champhone Xe 2 Nong Louang wetlands. Local reports (1990s, 2003); High
Banghiang near confirmed breeding sites in Xe Champhone river
system
Savannakhet Atsaphone, Xe 2 Wetlands near confluence with Xe Xangxoy; upper Highest
Champhone Champhone reaches near Nathom village. Confirmed breeding in
one area (2005); juvenile seen (1998); other reports
(2004)
Savannakhet Champhone Xe Xangxoy | 2 Wetlands near confluence with Xe Champhone. Local | High

reports (2003); near 2005 confirmed breeding site
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6. National wetland mapping. No detailed mapping of the wetlands of Lao PDR has yet
been conducted. A national wetland mapping project would help to identify the
proportion of wetlands within and outside the national protected areas system. Existing
wetland inventories already show that most wetlands are outside protected areas: this
supports the importance of community-based efforts for crocodile conservation outside
protected areas.

7. Reintroduction and management of captive populations. Reintroduction of crocodiles
is not recommended in Lao PDR at this time. Current technical and financial resources
should be used to protect the remaining C. siamensis populations in Lao PDR, before
reintroduction is considered. Discussions should be held with the Ban Kuen Zoo to
prevent any release or escape of captive crocodiles, which may be hybrids with other
crocodile species. It may also be beneficial to involve the zoo in national crocodile
conservation efforts e.g. develop public awareness activities about crocodiles at the zoo.

8. Involvement in regional conservation efforts. Information exchange should be
encouraged between relevant agencies in Lao PDR with agencies in Cambodia, Viet
Nam, Thailand and Indonesia, to share experiences and knowledge in conservation of C.
siamensis. Potential approaches for information exchange of regional crocodile
conservation are currently being assessed by MVWBP.
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1. Introduction

This report is a key output of the “2005 Lao Siamese Crocodile Survey”, a cooperative
project conducted from March-June 2005 by the Living Aquatic Resources Research Centre
(LARReC, Ministry of Agriculture and Forestry), Wildlife Conservation Society — Lao
Programme (WCS) and Mekong Wetlands Biodiversity Conservation and Sustainable Use
Programme (MWBP)? It is intended as a preliminary review of the national status of
Crocodylus siamensis (the Siamese Crocodile) in the Lao People’s Democratic Republic, and
is based on 2005 survey findings, preliminary crocodile surveys from 2003-04, and a
compilation of other national records. There is little available data on C. siamensisin Lao
PDR, and prior to 2003 there had been no systematic national surveys of the species.
Conservation of wetland habitats and species is an increasing priority in Lao PDR (MAF
2005), and it is hoped this report will serve as a baseline for planning and implementation of
urgently-needed conservation actions for C. siamensis.

1.1 Siamese Crocodile

Crocodylus siamensis is a freshwater, mound-nesting crocodilian that was historically widely
distributed in south-east Asia, including Thailand, Cambodia, Viet Nam, Lao PDR, Indonesia,
Malaysia and possibly Brunei (de Rooij 1915; Ho Thu Cuc 1994; MOSTE 1992; Platt and Ngo
Van Tri 2000; Ramono and Raharjo 1994; Ratanakorn 1994; Ross 1998; Ross et al. 1998;
Smith 1930). The species historically occurred in a wide range of wetland habitats, including
permanent and seasonal swamps, open ponds and lakes, and rivers, and appears to have
been relatively abundant (previous references). Currently, C. siamensis is ranked as
“Critically Endangered” by The World Conservation Union (IUCN) (IUCN 2004;
Thorbjarnarson 1992) and in the early 1990s was thought to be nearly extinct in the wild
(based on IUCN criteria “A1 ac”, severe decline in population and a reduced distribution,
I[UCN 1994, 2001). It is one of nine Critically Endangered reptile species in the Indochinese
region (CEPF 2004), and conservation of wild C. siamensis populations is considered an
urgent priority by IUCN Crocodile Specialist Group (Ross 1998). Key threats identified in the
decline of global populations are intensive, unsustainable hunting for the leather trade (the
species is commercially valued for its belly skin) and habitat loss (Ross 1998; Stuart et al.
2000). The size of most remnant populations is unknown, but most are clearly fragmented or
close to local extinction (e.g. Platt and Ngo Van Tri 2000; Stuart et al. 2002). The largest
remnant populations are thought to be in Cambodia (Daltry 2000; Daltry and Momberg 2000).

In Lao PDR, C. siamensis is classified as “At Risk"”, the highest national threat ranking, on
the basis of extreme paucity of field and trade records, and widespread local reports of
decline and disappearance (Stuart 1999). Until recently, almost nothing was known of the
status, distribution and ecology of C. siamensisin Lao PDR. Early reviews (based largely on
information from local communities) indicated that a widespread and severe decline in C.
siamensis populations had occurred, due to habitat loss and commercial trade in crocodiles,
and that remnant populations were highly vulnerable to local extinction (Salter 1993; Stuart
1999; Stuart and Platt 2000). From 2003-04, the first targeted crocodile surveys in Lao PDR

2 The Mekong Wetlands Biodiversity Conservation and Sustainable Use Programme (MWBP) is a joint programme of the four
riparian governments of the Lower Mekong Basin — Cambodia, Lao PDR, Thailand and Viet Nam — managed by the United
Nations Development Programme (UNDP), The World Conservation Union (IUCN) and the Mekong River Commission (MRC).
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were undertaken (Phothitay and Sompanith 2003, 2004; Thorbjarnarson 2003). These
confirmed the persistence of small breeding populations in some sites in southern Lao PDR,
and reinforced the urgency for ongoing crocodile survey and conservation efforts
(Thorbjarnarson et al. 2004).

1.2 Project Background

Cooperative planning for a crocodile conservation project was initiated by LARReC, WCS and
the Lao National University in 2001. Crocodile surveys by LARReC/WCS from 2003-04
(Thorbjarnarson et al. 2004) included interviews with local communities in areas where
crocodiles had been reported, habitat assessments and some field searches for crocodile
signs (day searches for trails, dung etc and spotlight surveys). Few crocodiles were seen in
the wild, but reports of nesting and small numbers of crocodiles were obtained from
Attapeu, Saravan and Savannakhet Provinces. These results confirmed the urgent need for
follow-up surveys to identify priority sites and conservation measures for the species. In
2004, discussions were held between LARReC, WCS, IUCN Crocodile Specialist Group and
MWBP to plan and initiate follow-up surveys. In 2005, the “Lao Siamese Crocodile Survey”
was conducted from March-June, by LARReC (within NAFRI, of the Ministry of Agriculture
and Forestry), WCS and MWBP. Principal funding for the project was from the MWBP.
Crocodylus siamensis is one of four “flagship” species of the MWBP, which is currently
supporting C. siamensis conservation efforts in Lao PDR, Cambodia, Thailand and Viet Nam.

1.3 Objectives

The objectives of the 2005 project were to:
1. Conduct follow-up surveys in priority sites identified during LARReC/WCS surveys in
2003-04.

2. Conduct surveys in previously unsurveyed sites where crocodiles (especially nesting)
were reported.

3. Compile and review available information on C. siamensis in Lao PDR.

Identify sites of national conservation priority for C. siamensis and provide
recommendations for follow-up conservation activities in these sites.

The remainder of this report is divided into the following sections:
* Section 2 (methods);

« Section 3 (legislative status and protection in Lao PDR);
« Sections 4-7 (ecology, distribution, community perceptions and threats);
* Section 8 (conservation); and,

* Section 9 (references).

2005 field data, sample survey forms, field itineraries and summaries of project meetings are
in Appendices 1-8. A map of 2005 survey sites is shown in Section 2.1. Specific 2005 survey
locations and other site names mentioned in the report are shown in Appendix 2, and
geographic coordinates for 2005 survey sites and villages are located in Appendices 4 and 6.
Acronyms and abbreviations used in this report are listed under the table of contents.



23 Preliminary Status Review of Siamese Crocodile in Lao PDR

2. Methods

2.1 Study Areas

Lao PDR is located in the centre of the Indochinese Peninsula. The climate is tropical
monsoonal, with a pronounced wet- (May-October) and dry-season (November-April). Mean
annual rainfall ranges from 1,500-3,500 mm between regions, and the mean minimum daily
temperature is 20°C, ranging from 0-40°C in various regions and seasons (Duckworth et al.
1999; ICEM 2003). Lao PDR is one of four Lower Mekong Basin countries (with Viet Nam,
Cambodia and Thailand), and its hydrology is dominated by the Mekong River, which
extends for 1,700 km along much of the country’'s west border. Fourteen major tributaries of
the Mekong occur in Lao PDR, as well as hundreds of associated waterways and wetland
complexes. Rivers are freshwater and non-tidal, but subject to seasonal fluctuation and
flooding. Biologically, Lao PDR is one of the richest countries on the planet, and is a key
component of the ‘Indo-Burma Hotspot’ (one of 25 ‘hotspots’ which cover 1.4% of the
Earth's surface yet >60% of terrestrial species diversity, Brooks et al. 2002). Lao PDR is
located within the ‘Indochinese’ subdivision of the Indomalayan zoogeographic realm
(MacKinnon and MacKinnon 1986). The country is divided into 18 administrative units, and in
2000 had a population of 5.4 million (mean density 22 people/km?, the lowest in Asia), with
an annual growth rate of 2.4% (ICEM 2003). It is one of the poorest countries in the world:
in a Human Development Index that ranks 177 countries in a combined measure of per
capita income, literacy and life expectancy, it is ranked 135", with a GDP per capita (in 2002)
of US$1,720 (UNDP 2004).

Most wetlands are confined to a single physiographic unit, the “Mekong Plain”, which
encompasses the south-west regions of Lao PDR and is generally <200 m elevation, in
comparison with most (80%) of Lao PDR, which is hilly or mountainous and 500-2,000 m
elevation (Duckworth et al. 1999). The plain is a narrow strip of flat, fertile land which
supports the country’s most important agricultural lands and highest human population
(density 5,500 people/1,000 ha cultivated land) (ICEM 2003). Savannakhet and Champasak
Provinces contain the highest human populations (500-750,000 people) and densities (20-70
persons/km?) in the plain (Hook et al. 2003). Most of Lao PDR’s population is dependant on
these wetlands for income generation, and aquatic animals (e.g. fish, frogs, lizards, snails,
shrimp) provide 70-90% of animal protein in local diets (Claridge 1996). The most intensively
used wetlands are in low-lying, seasonally inundated areas. Most natural wetlands have
been lost or partially modified to rain-fed and irrigated paddy fields and reservoirs.

Crocodile surveys from 2003-05 (Phothitay and Somphanith 2003, 2004; Thorbjarnarson
2003; current report) were conducted in five river systems in the Mekong Plain: the Xe Pian
(Attapeu Province), Xe Don (Saravan Province) and Xe Bangfai, Xe Banghiang and Xe
Champhone (Savannakhet Province) (Figure 1). Survey sites included standing waterbodies
(permanent oxbow lakes, seasonal and permanent ponds, marshes, grasslands), and
meandering and fast-flowing perennial rivers and streams. Most wetlands were in relatively
degraded rural landscapes, including dry dipterocarp and evergreen forest, and burnt, cleared
rice fields. Much of south-east Lao PDR is located in the “Southeastern Indochina Dry
Evergreen Forests” ecoregion (Wikramanayake et al. 2002) and historically supported dry
dipterocarp forest. Some survey sites were characterised by widely spaced deciduous trees
and an open understory of grasses and forbes, but most sites showed evidence of logging.
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Remnant cover comprised a mosaic of bamboo shrubland, dipterocarp trees, secondary
forest, burnt and cleared areas, and rice fields. Most survey sites were subject to varying
degrees of drainage, burning, clearance, weed invasion, livestock grazing, fishing or
collection of NTFPs. Most sites were accessible by a combination of road, boat or walking,
one-two days travel from large provincial towns.

Figure 1: River Systems Surveyed for Crocodiles from 2003-05 in Lao PDR
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Triangles — 2005 survey sites. Circles — provincial towns. Inset map of Lao PDR shows
provinces (shaded) and districts (black) of 2005 surveys

2.2 Field Surveys in 2005

2.2.1 Selection of Survey Sites

A preliminary review of crocodile records was undertaken at project inception (March 2005).
Site selection was mainly based upon the results of preliminary surveys between 1999 and
2004 (Stuart and Platt 2000; Thorbjarnarson et al. 2004). In 2005, priority was given to
crocodile records/sites with clear description, dates and reliability of crocodile sightings, and
to sites with nesting records. This approach was clearly biased toward sites with a higher
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likelihood of supporting crocodiles, and no systematic sampling across a range of habitats
was taken, in order to maximise survey time and effort.

2.2.2 Summary of Survey Effort

From March-June 2005, four field surveys were conducted in Attapeu, Saravan and
Savannakhet Provinces of southern Lao PDR. Twenty-five wetlands (17 standing
waterbodies and eight rivers or streams) were visited and crocodile status and habitats
documented. Thirteen day transects (16.2 person-hours and 5.8 ha wetlands searched) and
ten spotlight surveys (14.5 person-hours and 30 km of rivers) were conducted. Thirty-one
interviews with local communities from 21 villages, one district forestry office and one
border police post were conducted. Socio-economic conditions and resource use of 17
villages near survey wetlands were recorded. 2005 survey forms are in Appendix 1 and
results in Appendices 2-7. Crocodile survey effort is summarised in Table 1 and includes
2003-04 surveys. From 2003-05 a total of 27 wetlands were surveyed.

Table 1: Larrec/WCS Crocodile Surveys in Lao PDR from 2003-2005

No.| Province | District Wetland Survey Effort Year of
Survey
Spotlight | Transect | Village Habitat | '03* '04* '05 Source
Surveys | Searche | Interview | Assess-
S S ment
1 | Attapeu Sanamxay  Beung Ke lake X X X X X x | 124
2 Attapeu Sanamxay | Beung Pulone lake X X X X X |1
3 Attapeu Sanamxay  Nong Hoi pond X X X X |1
4 Attapeu Sanamxay  Nong Ke pond (Xe Pian X X X X |1
NPA)
5  Attapeu Sanamxay  Nong Kham Miem lake X X X X |1
6  Attapeu Sanamxay | Nong Khoung Hape pond X X X X |1
7 Attapeu Sanamxay  Nong Palu lake (Xe Pian X X X X |1
NPA)
8  Attapeu Sanamxay | Xe Kampho river (Xe Pian X X X |1
NPA)
9 | Attapeu Sanamxay | Xe Pian river (Xe Pian NPA) ' x X X X |1
10 | Saravan Khong Xe | Thouang stream X X X 3
Don
11 | Saravan Saravan Nong Boua pond X X X x |13
12 | Saravan Saravan Xe Don river X X X x x 13
13 | Savannakhet | Champhone ' Cheo lake X X X X x 1,2
14 | Savannakhet | Champhone | Kout Mark Peo lake X X X X X x | 124
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15 | Savannakhet  Champhone | Kout Noy pond X X X x 1,2
16 | Savannakhet | Champhone Kout Phinoy lake X X X x |1.24
17 | Savannakhet | Champhone | Kout Tao pond X X X x 1,2
18 | Savannakhet | Champhone | Kout Xe Hack lake X X X x | 124
19 | Savannakhet Nong Houay Saping stream X X X |1

20 | Savannakhet Nong Xe Lanong river (upper X X X |1

reaches)

21 Savannakhet Nong Xe Lou river X X X |1

22 Savannakhet Nong Xe Samouan river X X X |1

23 Savannakhet Sepon Xe Pon river X X X |1

24 Savannakhet Sonbouli  Done Yanong wetlands X X X 2
25  Savannakhet | Xaibouli Beung Hor wetland X X X x 1.2
26 Savannakhet | Xaibouli Beung Saiyan wetland X X X x | 124
27  Savannakhet | Xaibouli Boua Thong wetland X X X X x | 124

*mainly community interviews: 1-surveys March-June 2005; 2-Phothitay and Somphanith (2003); 3-Phothitay and
Somphanith (2004); 4-Thorbjamarson (2003)

All 2005 survey teams included representatives from LARReC, Provincial and District Agricultural and Forestry Offices (PAFQ,
DAFQ) and WCS. The following personnel accompanied field surveys in 2005:

10-18 March (Savannakhet Province)Mr. Chanthone Phothitay (LARReC); Mr. Somchan Phanthanlangsy (PAFQ); Mr.
Boundouan Monepadith (DAFO Xaibouli District); Mr. Chompeth (DAFO Champhone District); Mark R. Bezuijen and Mr.
Bounthavy Phommachanh (WCS).

31 March-10 April (Attapeu Province): Mr. Chanthone Phothitay (LARReC); Mr. Sisavath (PAFQ); Mr. Bandith (DAFQ
Sanamxay District); Mark R. Bezuijen and Mr. Bounthavy Phommachanh (WCS).

4-10 May (Savannakhet Province): Mr. Chanthone Phothitay (LARReC); Mr. Sisangvon (PAFQ);
Mr. Somphane (DAFO Nong District); Mark R. Bezuijen and Mr. Bounthavy Phommachanh (WCS).

26 May-6 June (Saravan and Attapeu Provinces): Mr. Somboun Chanyra (LARReC); Mr. Phountasine (PAFO Saravan) and Mr.
Kholakhan (DAFO Saravan); Mr. Pengun (PAFQ Attapeu) and Mr. Bandith (DAFO Sanamxay); Mark R. Bezuijen and Mr.
Bounthavy Phommachanh (WCS).

2.2.3 Crocodile Survey Methods

Similar to C. siamensis surveys in Cambodia and Viet Nam (Daltry et al. 2003; Platt and Ngo
Van Tri 2000; Simpson and Han 2004; Stuart et al. 2002), varying habitat and logistical
conditions prevented the adoption of a single method to quantify crocodile abundance.
Because of low density or wariness of crocodiles at most sites, surveys were unable to
confirm crocodile presence/absence in most sites where crocodiles were reported to occur.
A combination of day transects and spotlight surveys were used to detect crocodile
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presence and when possible, estimate the minimum number of crocodiles present. Neither
method measures absolute abundance, but may provide an index of relative density (number
crocodiles or crocodile signs per kilometre), which allows changes in population size and
structure to be quantified over time (Bayliss 1987; Messel et al. 1981). It was often not
possible to conduct both methods at a site, e.g. in seasonally dry or vegetated lakes,
spotlight surveys were not possible. Detectability of crocodiles varied widely between
habitats (varying visibility and possibly, varying dung decay rates between dry and wet sites).
Surveys were undertaken by a range of skilled and unskilled personnel, but potential
observer error was considered minimal because search areas were small, team numbers
high, and because local villagers accompanying surveys usually found signs first, on the
basis of where they had previously seen signs.

Day transects. Searches for crocodile dung, trails and tracks were conducted around wetland
margins and over surface aquatic vegetation in eight sites. Transect search length
(kilometres) and area (hectares) was measured by recording the length and width of the
search area with a Garmin eTrex Vista GPS. Transect width varied with team size (up to five
people). For seasonally dry waterbodies, a maximum search width of five metres was
considered effective for five people, as this gave a small search area of one m/person. After
marking a five-metre search width with quadrat tape, the team would then search the
wetland’s perimeter for crocodile signs. A similar approach was used within vegetated lakes
(e.g. on thick floating mats). At one site (Pulone lake, Attapeu Province), crocodile dung was
encountered in small raised outcrops of bare land in the wetland. To quantify search areas of
these microhabitats, the length and width of at least five search areas was measured to
derive a mean area estimate. Search effort (total person-hours) was recorded. Locations of
crocodile signs were recorded with GPS, and dung was collected for dietary analysis.
Double-counting of signs was prevented by all signs being noted by a single recorder.
Crocodile/sign density was calculated per kilometre from each transect.

At sites where crocodile faeces (“dung”) were recorded, we used the method of Daltry et al.
(2003) to estimate the minimum number of crocodiles present. Dung was measured and
divided into different size classes, assumed to represent different-sized crocodiles. All dung
within one size class was assumed to be from one individual, even if dung was collected in
different parts of a wetland. To ensure a conservative estimate, we assumed that only
samples more than two size classes apart belonged to different individuals.

Spotlight surveys. Spotlight surveys were conducted with hand-held torches in seven sites.
Margins of lakes, ponds and one river were walked, and in one river surveys were made
from a boat. Spotlight surveys were generally limited by vegetated water surfaces, absence
of water (in seasonal wetlands), lack of boats, or logistic difficulties in surveying shallow,
rocky rivers at night. Surveys began one-two hours after dark. Survey start/finish locations
and crocodile sightings were recorded with a GPS. Crocodiles were identified to species or
recorded as “eyeshine” if only the eye reflection was seen. Crocodile length was recorded
in foot categories (1-2 ft, 2-3 ft etc), which provides a higher accuracy than metres (all other
measurements in this report follow the metric system). Survey forms and results are in
Appendices 1-2.
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2.2.4 Interviews

Interviews were conducted at local communities close to wetlands surveyed. Efforts were
made to interview at least one village elder (for historic information) and younger, active
fishers. Most interviewees had lived in their village their entire life. Interviewees were first
asked if they knew what a crocodile was, and to describe the appearance of a crocodile,
because interviewees sometimes referred to large monitor lizards, or “naga” (spiritual
serpent-like animals that apparently occur in rivers), with crocodiles. Interviews comprised a
series of standardised questions including: crocodile presence, date (year/month) and
specific locality of last sighting (if time permitted, the informant was asked to bring the team
to the site); nesting; local crocodile names and any forms recognised; beliefs; uses (e.g.
medicinal); and, commercial trade (historic/current). Results provided during group
discussions (more than one informant) were treated as a single interview, because group
answers were probably biased by presence of senior village members (younger residents
might agree with older residents irrespective of their accuracy, out of respect). An interview
form is in Appendix 1.

2.2.5 Nesting and Morphometrics

During surveys, the opportunity was taken to measure crocodiles and nests. Standardised
measurements were recorded for nest dimensions and crocodile morphology, based on
methods from Bezuijen et al. (1995) and Ross and Mayer (1983). Nest measurements
included local information on nest history and quantification of nesting habitat. Biometric
measurements were recorded from wild individuals, skulls and skins, and included total
length, head length, body weight, scalation and a range of other body dimensions (see
Appendix 4).

2.2.6 Wetland Habitats

A simple “dry-season wetland profile” was developed and recorded at all wetlands surveyed.
Variables included: wetland dimensions; vegetation structure; bankside habitats within 50 m
of the waterbody; and, human resource use. All waterbodies visited were defined as
‘wetlands’ under the Ramsar Convention on Wetlands: “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” (www.ramsar.org). Wetlands were classified using the
system of Claridge (1996) for Lao PDR: waterbodies were defined as lakes, ponds or rivers,
with additional subdivisions indicating duration of water presence (seasonal/permanent) and
degree of vegetation cover (open/vegetated). Standing waterbodies were defined as ‘lakes’
(>8 ha) or ‘ponds’ (<8 ha) (Claridge 1996). Variables and methods are in Appendix 1; results
are in Appendix 6.

2.2.7 Socio-Economic Conditions Near Wetlands

General socio-economic conditions of villages closest to wetland survey sites were recorded.
These were generally the village(s) which had community ownership of the wetland. Socio-
economic information was obtained from interviews with the village head or deputy head,
and included basic demographic data (humber houses, families, village population), wetland
resource use, existing infrastructure and any development (e.g. roads, dams) occurring in

the region. These data provided background information on resource use and potential
threats to crocodiles at nearby wetlands. A survey form is in Appendix 1; results are in
Appendix 7.
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2.3 National Records

Available crocodile records in Lao PDR were compiled from a range of published and
unpublished literature. Type of record (wild sighting, captive specimen, remains), source
(local report, direct sightings by scientists e.g. from 2003-05), date, locality (province, district,
river system, site), wetland habitat and nearest village were compiled for each record.
Records were defined as “historic” (<1979) or “current” (1980-2005) with 1979 selected as
a cut-off point because local communities often stated that crocodiles occurred before, but
not after, the period of Indochinese Conflict (1961-75), and that most commercial crocodile
hunting was conducted from the 1950s-70s. Habitat loss was probably also high in the
1970s after the end of conflict, when many communities returned to villages and resumed
agricultural activities. Hunting and habitat loss are generally considered to be the key factors
responsible for the global decline of C. siamensis.

Records were assigned a “reliability ranking” using a modified method of Stuebing et al. (in
prep.):

1 — confirmed records (direct sightings of wild crocodiles, nests or faeces during
LARReC/WCS surveys from 2003-05; or, dead specimens with a clear locality description
and collection); (=reliable)

2 — direct sightings of crocodile tracks/trails by LARReC/WCS surveys from 2003-05 (we
considered tracks/trails to be less reliable than dung because these were sometimes poorly
formed/unclear), or captive crocodiles/remains (e.g. skins, skulls) observed by these authors
in a source area, with a specific collection locality and date provided by local people; or,
crocodile sightings by a local resident interviewed by the authors, who correctly described
the species and provided a locality and date; or, direct sightings by other field biologists with
a correct description, locality and date; (=possible)

3 — second-hand records, specifically: captive specimens/remains outside a source area (e.g.
a district town) where the owner was able to provide collection locality and date; or, local
reports given to the authors or other scientists within a source area and with a specific
locality and date provided (=unreliable).

Other records (third-hand information) were excluded. Georeferences (UTM) were derived
by GPS for all rank “1"” and many rank “2" records. For records in the general literature with
no geographic coordinates, we assigned a georeference based on site descriptions and use
of Service Geographique D’Etat topographic maps (scale 1:100,000 and 1:200,000). If a
specific wetland locality was not provided, we assigned a georeference of the village where
the record was obtained from. Twenty crocodile records presented in a map by Salter (1993)
is the only early compilation of crocodile records for Lao PDR and is important, yet no
coordinates and sometimes only general descriptions are given for each record. All of
Salter’'s (1993) records are local reports collected during other surveys and of varying
reliability. To utilise these records, we derived broad georeferences (estimated to be +10 km
accuracy) to Salter’s records, by comparing his map against topographic maps, locality
names and location of protected areas. In many cases, Salter’s records could not be
assigned to a specific lake, pond or river. All records without specific localities were
assigned a “3" ranking.
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Wetland habitats assigned to records were based on the national wetlands classification
system of Claridge (1996). In this system, standing waterbodies are defined as “lakes” (>8
ha) or “ponds” (<8 ha), and “marshes/swamps” are a subdivision of lakes/ponds with
different types of aquatic vegetation (Claridge 1996).

We also recorded "negative occurrence”, which were records where local communities had
been specifically questioned about the presence of crocodiles and clearly stated they had
never seen or heard of crocodiles in the region. Otherwise, lack of data about crocodiles was
not inferred as crocodile absence.

A total of 135 records (Section 5) were entered into ArcView GIS 3.2 (©Environmental
Systems Research Institute, Inc.), to estimate the extent of historic and current distribution
of C. siamensis in Lao PDR. Records were examined for apparent “core” distributions and
durability over time (to indicate local declines/extinctions), and were overlaid against the
existing national protected areas system of Lao PDR, to assess representation of C.
siamensis in protected areas. The database of records (raw data) is stored at the WCS Lao
Programme. Analyses were limited by the low sample size and dominance of rank “3"
(unreliable) records. To derive a minimum total number of sites where crocodiles were
reported, multiple records from a single river were treated as separate sites if: river sections
were separated by barriers e.g. waterfalls or dams; or, records were >30 km apart (an
arbitrary distance) (Simpson and Han 2004).

2.4 Data Analysis and Limitations

Analysis of 2005 survey data was limited due to low numbers of crocodiles and absence of a
single, standardised sampling method. To compare and rank the relative levels of
disturbance recorded in wetlands, a simple “Disturbance Index” (DI) was developed using
SPSS for Windows vers. 10.0.1 (OSPSS Inc.; Pallant 2001). Seven human-related impacts
were used to assess relative disturbance of 24 wetlands where communities reported that
crocodiles historically occurred (Appendix 6):

* weed invasion [percent of cover of one aquatic species (water hyacinth Eichhornia sp.) in
wetland + percent of cover of one terrestrial shrub (Mimosa pigra) within 50 m of
wetlandl,

* habitat clearance (percent of cover “cleared land”, "“irrigated rice” and “rain-fed rice”
within
50 m of wetland);

* burning (percent of cover burnt within 50 m of wetland in the previous two years);

« fishing (number of seasonal + permanent residences at wetland) (more appropriate
indexes e.g. number of households fishing the wetland, were difficult to accurately
record in rapid assessments);

» livestock (percent of cover trampled within 50 m of wetland);
e proximity to nearest village (straight-line distance in kilometres from nearest village); and,

* historic crocodile hunting (<1979) (information from local communities; no evidence of
hunting was recorded in 2005).

Testing for normality (Table 2) indicated some data were not normally distributed, but we
chose to use untransformed data and (after checking for possible errors) did not remove
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outliers to maintain the range of natural values within the sample. Continuous variables
(except “weed invasion”) were collapsed into four standardised groups (i.e. twice as
sensitive as “yes/no”) utilising the minimum/maximum values in each group as cut-off
points. “Weed invasion” was collapsed into three groups because of many “0" values at the
25 and 50 percentiles. Group ranges were calculated for the 25, 50 and 70 percentiles and
each group was assigned a value between 1 and 4, with 4 indicating the highest disturbance
(except for “weed invasion”, where the lowest group was assigned a value of “1" and the
higher two “3" and “4"). A value range of 1-4, rather than 0-3, was used because for three
of six variables (burning, livestock, distance), a “0" value would include sites where a
disturbance was in fact present. This resulted in all sites having a minimum value of “1" for
all variables, even if a variable was absent. For the variable “distance”, we inverted the
score values to correspond with high scores implying high disturbance (thus a distance
score of “4" implied the distance between a village and wetland was small). “Hunting” was
assigned a value of 0 (no hunting) or 4 (the highest value) as hunting is considered to be one
of the greatest threats to C. siamensis. Two other disturbance variables (logging,
hybridisation of wild populations, Section 7) were excluded due to insufficient data.
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Table 2: Normality Tests and Group Scores for Seven Collapsed Disturbance Variables
Recorded at 24 Wetlands in 2005

Variable

Assigned Scores (Data

>

. = 2 Range)

5 z o

=] S > n

£ . & . . 3 &% =z

s 5 % 2 = S & S<o 2 &
Weed (%) 14 12 1.7 31 +skew |1 296 10,80 33.3,66.67 | 1(0-0); 3(1-16.67); 4(17+)
Clearance 20 (17 |14 21  |+skew 1 214 0,90 25,50,70 1(0-0); 2(1-15); 3(16-30); 4
(%) (314)
Buming (%) 41 41 -01 -1.6  kurtosis 0 187 10,80 25,50, 70 1(0-12.5); 2 (12.6-45); 3 (46-
70); 4 (714)
Fishing (%) 36 25 |30 105 |+skew |1 305 10,300 25,50,70 |1(0-0); 2(1-1.5); 3(1.6-61.5);
4(61.64)

Livestock 45 44 |05 |-1.4 normal |1 212 10,100 25,50,70 | 1(0-10); 2 (11-40); 3 (41-99);
(%) 4(100)
Village 19 1.7 1.1 1.6 kurtosis |1 245 10,8 25,50,70 4(0-0.1); 3(0.2-1.7); 2 (1.8-
proximity 3.4);1(3.54)
(km)
Hunting 0-no hunting; 4-hunting
(y/n)

*top and bottom 5% of cases removed and new mean value recalculated (Pallant 2001).
**Kolmogorov-Smirnov Test for Normality of score distribution. No variables significant at a=.05 threshold, indicating
normality (Pallant 2001)

Disturbance scores were compared against the status of crocodiles in each site (sites where
crocodiles were reported to occur by local communities, sites where crocodiles were
confirmed to occur in 2005 surveys, and sites where successful breeding was confirmed in
2005) (Section 7.6).
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3. Legislative Status and Policy

3.1 National Legislation

Crocodylus siamensis is listed as a “Prohibited Category | species and all hunting and trade
is prohibited [Ministry of Agriculture and Forestry 1991, Instructions on the Execution of the
Minister's Council's Decree No. 118/CCM, on the Management and Protection of Aquatic
Animals, Wildlife and on Hunting and Fishing (5 October 1989)]. The listed conservation
status of C. siamensisis “At Risk"”, the highest national threat ranking for any species
(Stuart 1999; Stuart and Platt 2000). In Lao PDR, all wildlife is the property of the State, and
management and protection of wildlife species, wetlands and most forests is principally
within the Division of Forest Resource Conservation in the Department of Forestry (DOF),
within the Ministry of Agriculture and Forestry (MAF).

Other legislation that protects crocodiles or wetland habitats include (Duckworth et al. 1999):

*  Minister’'s Council’'s Decree No. 185/CCM, in Relation to Prohibition of the Wildlife Trade
(21 October 1986) (which prohibits export of all wildlife);

* Minister's Council's Decree No. 47/CCM, on the State Tax System (26 June 1989)
(which lists various natural resources subject to resource tax rates);

e Prime Minister's Decree No. 164 (29 October 1993) (which restricts wildlife hunting and
other resource use in NPAs);

e Order 54/MAF and recommendations 377/MAF (1996) on customary rights and use of
natural resources (which defines resource use rights of local communities);

e Decree 1074 of the MAF (11 September 1996) (which restricts wildlife trade and hunting
and empowers PAFO with responsibilities to control hunting); and,

e President’s Declaration No. 125/PO on the Forestry Law (1996) (which addresses
national wildlife ownership, management of hunting and restrictions on hunting
prohibited species).

Field implementation of these laws is the responsibility of the Provincial Agriculture and
Forestry Offices (PAFO), under the guidance of DOF. Environmental impact assessment,
including those in wetlands, is coordinated by the Science, Technology and Environment
Agency (STEA) in the Office of the Prime Minister. A draft Environmental Protection Law is
currently being finalised, which will empower STEA to assist in the control of commercial
exploitation of biodiversity. This may assist in management of any current illegal trade in C.
siamensis. The National Forestry Strategy 2005-2020 (MAF 2005) identifies a need for
improved wildlife regulations concerning use of wetlands for fish raising and ecotourism,
and this may also promote conservation of crocodile habitats. The principal national
biodiversity research agency is LARReC, within the National Agriculture and Forestry
Research Institute of DOF, which coordinated crocodile surveys from 2003-05.

3.2 International Policy

Lao PDR is a Contracting Party to two international conventions of relevance for national
crocodile conservation. First, the Convention on Biological Diversity, which Lao PDR
acceded to in 1996. Under this convention, a National Biodiversity Strategy and Action Plan
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has been prepared by the Government of Lao PDR. This will provide a specific national
legislative framework for addressing threatened species research, management and public
awareness, and C. siamensis is listed as a key species for national conservation action.
Second, the Convention on International Trade in Endangered Species (CITES). Lao PDR
acceded to CITES in October 2004. Crocodylus siamensis is listed in Appendix | of CITES,
which prohibits all international trade in the species unless subject to approved quotas and
monitoring. The Lao PDR CITES Management Authority is the Division of Forest Resource
Conservation within DOF, with technical assistance from STEA. National legislation and
training of national staff in CITES protocols is currently being undertaken (2005) to ratify the
agreement, and may assist in any cross-border illegal trade in crocodiles.
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4. Available Data on Biology and Ecology
in Lao PDR

4.1 Taxonomy

Crocodylus siamensis is the only crocodilian species confirmed to occur in Lao PDR (Stuart
1999; Stuart and Platt 2000). Four wild individuals examined by the 2005 survey team
(Section 4.2) were identified as C. siamensis on the basis of morphology and scalation
patterns. Few wild crocodiles have been examined in Lao PDR and it is possible that farm
hybrids, exotic Crocodylus species or extralimital C. porosus may sometimes occur.
Crocodylus porosus (Saltwater Crocodile) occurs naturally in some regions of Thailand, Viet
Nam and Cambodia, and C. porosus, C. siamensis, C. rhombifer (Cuban Crocodile) and
hybridised forms of these species exist in some crocodile farms in these countries (Jelden
et al. 2005; Ross 1998). In Lao PDR, only one institution, the Ban Kuen Zoo (Vientiane
Municipality) is known to hold large numbers (>300 individuals) of Crocodylus. Cursory
examination indicates these are probably C. siamensis, but most apparently originate from
Thai crocodile farms and the possibility of hybridised individuals cannot be ruled out
(Phothitay et al. 2005; Thorbjarnarson 2003). The various Crocodylus species are similar in
appearance, and hybridised individuals may only be identified through DNA testing.

4.2 Morphology and Biometrics

Four C. siamensis (two wild-caught live individuals, one dried specimen and one skin) were
examined in 2005 (Table 3). All were wild specimens from wetlands in southern Lao PDR.
All were identified as C. siamensis (and not other Crocodylus species) from a combination of
distinctive morphological and scalation features (Ross et al. 1995, 1996, 1998; Ross and
Mayer 1993) comprising: presence of large raised ridges along the margins of the cranial
platform (although these may be are poorly developed or absent in juveniles, and may also
be present in other Crocodylus species); 29-33 (mean 31) transverse ventral (belly) scale
rows; 49-53 (mean 50) transverse gular (throat) rows (the highest number in the genus
Crocodylus); highly granular throat squamation compared with other Crocodylus; and, dorsal
scalation characterised by four-seven (usually six) enlarged osteoderms (scales) across the
midbody, less than 18 rows of precaudal scales, and a cervical shield of scales where the
precaudal rows 20-23 would be. Methods of measurement are in Appendix 5.
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Table 3: Biometric Measurements of Four Wild Crocodylus Siamensis in Southern Lao PDR,
March-June 2005

Province District Site Easting Status Tail/snout TL  SVL HL 'HW SE SW PP MP I0 | Sex
(Northing) complete? (cm) (cm | (cm (cm | (cm  (cm) (cm (cm (cm
) ) ) ) ) ) )
Attapeu Sanamxay Beung | 658618 | Dried @ Yes 42 1196 7 nr |nr nrnroonroonr ?
Ke (1625593)
wetlan
d
Savannakhet| Champhone Kout | 523597 | Alive | Yes 41720 68 33|39 14 2 22 047
Mark  (1807930)
Peo
wetlan
d
Savannakhet| Champhone Kout | 523597 | Alive | Yes 324 158 56 2723 09 18 2 03 7
Mark  (1807930)
Peo
wetlan
d
Savannakhet Nong Xe 650850 | Skin | No >200 nr 357 187/ 248 65 10 97 34 7
Lanong | (1822202)
river
Belly Gular DCV SCV PC1- PC PC PC PC|/PC PC PC PC PC PC PC|T: T: T: T: Bely
Scale | Scales PC5 6 7 8 9 10 11 12 13 14 15 16 UF UB LF LB Colour
S
34 >12 19 21 |4 6 6 5 6 5 5 6 6 5 4 4 4 14 4 11 Cream
33 >15 19 18 |4 6 6 6 (4 6 6 4 4 5 5 4 4 14 4 11 Cream
28 >22 20 19 |4 6 7 5 |4 4 5 5 6 5 5 4 4 13 4 11 Cream
nr nr nr nr nr nroarooaro o fnrojarojnronroonroonroonr 416 4 13 |nr

Note: nr-not recorded (specimen in poor condition). TL- total length; SVL- snout-vent length; HL-head length; HW-head width;
SE-snout-eye length; See Appendix 5 for other measurements. Weights not measured.

These four specimens had well-defined, raised margins along the cranial platform. This
feature is apparently more common in mainland C. siamensis than in Indonesia, although

this is based on small sample sizes (Ross et al. 1998). Total length of these four specimens
ranged from 32.4 cm to >2 m (an incomplete dried skin). Crocodylus siamensis is reported

to reach total lengths around 4 m, but more commonly attains lengths up to 3 m (Ross 1998).
Two wild individuals measured in Savannakhet Province (total lengths 32.4 cm and 41.7 cm,
Table 3) were caught together, and were part of a group of hatchling crocodiles observed by
the team (Section 4.4). The sex of these individuals was unclear due to their small size. Both
hatchlings appeared to be in excellent condition, with no external injuries or abnormalities.
No other biometric measurements of wild C. siamensis are available from Lao PDR, although
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>15 wild specimens have been measured in Cambodia (J. Daltry FFIl pers. comm. June
2005).

4.3 Habitat

4.3.1 National Records

In Lao PDR C. siamensis has been reported from a wide range of wetland habitats, including
non-flowing waterbodies (oxbow lakes, ponds, swamps in riverine forest, seasonally flooded
grasslands, thickly vegetated swamps and permanent reservoirs) and large, slow flowing
rivers and streams, with sandy, rock or mud substrate, up to 500 m elevation (Salter 1993;
Stuart and Platt 2000; Thorbjarnarson et al. 2004; \Wharton 1966). Bassenne (1912) noted
that “on the sandy river-banks ... crocodiles stretched their long, scaly bodies ...". Based on
a total of 122 national C. siamensis records compiled for this review, C. siamensis occurs in
at least six wetland habitats in Lao PDR (after Claridge 1996) (Table 4).

Table 4: Frequency of Crocodile Occurrence in Different Wetland Habitats in Lao PDR

Wetland Habitat (Claridge 1996) Frequency of Records Frequency of Sites
(per reliability rankings*) (all rankings pooled)
1 2 3 Total

Perennial river — perennial river channel 3 12 31 46 29

Permanent freshwater pond — vegetated water 1 9 6 16 4

Permanent freshwater pond — open water 0 2 0 2 2

Permanent freshwater lake — vegetated water 30 8 8 46 10

Permanent freshwater lake — open water 4 3 4 " 5

Seasonal freshwater marsh/swamp 0 0 1 1 1

Totals 38 34 50 122 51

Total “flowing” (rivers, streams) 46 29

Total “non-flowing” (lakes, ponds, marshes) 76 22

*see Section 2.3

These data (Table 4, Figure 2) indicate the following:

» Based on habitat frequency per site, crocodile records in Lao PDR are evenly distributed
between “flowing” waterbodies (n=29 sites) and “non-flowing” waterbodies
(subcategories of lakes, ponds and marshes pooled) (n=22 sites). Within non-flowing
waterbodies, most records are from vegetated (n=14 sites) compared with open
(unvegetated) sites (n=7). These data indicate that in Lao PDR, C. siamensis occurs in a
range of flowing (rivers, streams) and non-flowing (lakes, ponds, marshes) waterbodies,
but within non-flowing waterbodies, may prefer thickly vegetated, rather than open,
waterbodies.

* Habitat frequency per records suggests that crocodiles prefer non-flowing (n=76 records)
to flowing (n=46) waterbodies. Analysis by the number of records is potentially
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misleading, for two reasons. First, unequal sampling effort between flowing and non-
flowing waterbodies possibly accounts for more records from non-flowing waterbodies.
Non-flowing waterbodies were accorded a higher survey priority than rivers in 2005
(because the few available nest records were from lakes and ponds), and most
confirmed (rank “1") records are from non-flowing waterbodies [22 of 38 rank “1”
records (58%) are from a single site surveyed in 2005, Kout Mark Peo lake)]. Second, the
ranking process for records may have biased results. For example, records from
perennial rivers increase as reliability decreases (Table 4). This is possibly because 22 of
31 "rank 3" records were compiled from published/unpublished literature, and
assignment of habitat categories to these records was dependant upon descriptions
provided. Authors may have named the nearest river if the specific site (e.g. lake or
pond) was unknown.

Figure 2: Frequency of Crocodile Occurrence in Different Wetland Habitats in Lao PDR
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Thirteen reports of “negative occurrence” were compiled (sites where local
communities were specifically questioned about the presence of crocodiles, and who
clearly stated they had never seen or heard of crocodiles in the area). All were from
perennial rivers. Seven of 13 negative records were in three rivers (Xe Lanong and Xe
Pon rivers, Savannakhet Province, and Mekong River in Phou Xiang Thong NPA,
Champasak Province) where nearby communities stated crocodiles did in fact occur
(crocodile occurrence was confirmed in one of these rivers, Xe Lanong, in 2005). This
indicates that local communities may not always be a reliable source to ascertain
crocodile presence. For at least three of 13 records (two in Phoue Louay NPA and one at
a waterfall in Phou Khao Kouay NPA), lack of occurrence is probably because of
unsuitable habitat, as waterways were located in steep, hilly areas of swift flowing
rivers.

There appears to be some preference of crocodiles for permanent, non-flowing and
vegetated waterbodies for nesting, although this is based on limited data (Section 4.4).
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Elsewhere in its range, C. siamensis has been recorded in similar freshwater habitats,
including oxbow lakes, slow-flowing rivers, streams and marshes in Cambodia (Simpson and
Han 2004), swamps and slow flowing rivers in Thailand (Smith 1919, 1931), lakes, rivers,
canals and marshes in Viet Nam (MOSTE 1992), and open lakes with thick floating
vegetation mats, in forested areas, in Kalimantan (Indonesian Borneo) (Ross et al. 1998). In
Cambodia, the species has not been found in flowing waterways with shallow water (<1.2
m) or in fast-flowing sections of rivers or streams (Simpson and Han 2004). In Thailand,
sightings since the 1990s have been in swift-flowing rivers with sandbars and rapids, in hilly
or mountainous areas (Kreetiyutanont 1993; Platt et al. 2002). Platt et al. (2002) speculate
these are marginal habitats compared with historic centres of abundance in lowland swamps,
and that crocodiles may have emigrated to such habitats in response to human disturbance.

4.3.2 Wetlands Surveyed in 2005

Local communities reported that crocodiles historically or currently occurred in 24 of 25
wetlands surveyed in 2005. Seventeen (71%) of these wetlands were non-flowing
waterbodies (lakes, ponds) and seven (29%) were perennial rivers. Twenty (83%) were
permanently flooded and four were seasonal. Of the non-flowing waterbodies, 13 were
permanent ponds and lakes (seven with vegetated water surfaces and six with open water
surfaces), and four were seasonal marshes and ponds (three with vegetated water surfaces
and one with an open water surface). These findings accord with national records (Section
4.3.2), indicating that within non-flowing waterbodies, C. siamensis appears to prefer
vegetated rather than open waterbodies.

Table 5: Some Characteristics of Wetlands Reported to Support Crocodiles Surveyed in 2005

Water- Mean Mean Most Mean Mean Mean %Cover
body  Sijze Depth Frequently %Unvegetated | %Cover Canopy Layer
(ha) (m) Recorded Surface of Understory Over

Substrate Waterbody Layer Qver Waterbody
Waterbody
Non- 9412 19416 Mud 61+44 34438 6+13
flowing | (0.24-39.6,n=16)  (0-5, n=16) (0-100, n=16) (0-100, n=16) (0-50, n=16)
River 1.6+0.7 Rock 100 0 0
(0.7-2.7, n=b)

*values are mean+standard deviation (range, n)

Standing waterbodies where crocodiles were reported varied widely in size, but both
standing and flowing waterbodies were relatively shallow (<2 m, Table b) at the time of
surveys (March-June). Wetlands were visited in the peak of the dry season. The most
frequently recorded substrate was “mud” in lakes and ponds, and “rock” in rivers. All rivers
visited were relatively rocky, with long, slow-flowing sections with sandbars interspersed
with shallow, swift-flowing rapids. Standing waterbodies had a range of open or partly
vegetated water surfaces (floating or emergent, rooted aquatic vegetation). Some lakes and
ponds had a low understory (0.3-1.5 m high, n=seven sites) and canopy (3-5 m high, n=4

Mekong Wetlands Biodiversity Conservation and Sustainable Use Programme



40

sites) over the water surface (Appendix 6), usually associated with thick floating mats of
sedges, reeds and grasses. The single site where crocodiles were reported not to occur was
a small, rocky stream in a hilly area several kilometres from a river. Systematic sampling is
required to test for any preferences of crocodiles for certain wetland habitats.

4.4 Nesting and Dispersal

Eight nest and hatchling records in the Lao PDR were compiled (Table 6). All sites with nest
records were visited in 2005, and five of eight records were obtained in the 2005 survey.
Nesting records comprised: four nests with eggs (three were visited by LARReC/WCS
survey teams in 2003-05), one general nesting report (no date specified), and three
hatchlings.

Table 6: Crocodile Nest and Hatchling Records in Lao PDR, June 2005

Province District Site Record Reported Nesting Wetland  Nest Habitat = Source
Season Category*

(date of report)

Attapeu Sanamxay Beung Ke Nest with eggs | Late dry 1 Floating mat 1
(Jun-86)
Attapeu Sanamxay Beung Ke Hatchling Eary-mid dry 1 Unknown 2
(dead) (Feb)
Attapeu Sanamxay Beung Pulone | Nest Late dry 2 Floating mat 1
(no data) (Jun-05)
Saravan Saravan Nongboua Nest with eggs | Early-mid dry (Apr- 1 Bank 1,3
04) (in forest)
Savannakhet | Champhone | Kout Mark Nest with eggs | Early-mid dry (Feb- 2 Floating mat | 1
Peo 04)
Savannakhet | Champhone | Kout Mark Hatchling (~1 | Early-mid dry (Mar- | 2 Unknown 1
Peo month old) 05)
Savannakhet | Champhone | Kout Mark Hatchling (~1 | Early-mid dry (Mar- | 2 Unknown 1
Peo month old) 05)
Savannakhet | Champhone | Kout Mark Hatchlings Early dry season 2 Floatingmat 4
Peo (Oct/Nov-02)
Savannakhet | Xaibouli Boua Thong | Nest with eggs | Late dry 3 Bank 4
(Jun-03) (in forest)

Note: Wetland category (Claridge 1996): 1=Permanent freshwater pond - vegetated; 2=Permanent freshwater lake -
vegetated; 3=Permanent freshwater lake - open water. Source: 1-2005 survey (March-June); 2-MWBP unpubl. data; 3-
Phothitay and Somphanith (2004); 4- Thorbjarmarson (2003)

Nesting season. Eight nest and hatchling records are from the dry season (November-June)
(Table 6). Nests with eggs were reported by local people to have been found in the mid-dry
season (February n=1, April n=1) and late dry/early wet season (June n=3). Three wild
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hatchlings (a dead specimen held by MWBP and two live individuals captured by the 2005
survey team) were found in the mid-dry season (February and March respectively), although
three nests with eggs were reported from the late dry/early wet season (Table 3). Egg
incubation period in captive C. siamensis is reported as 75-85 days (MOSTE 1992). These
limited data suggest that in southern Lao PDR, C. siamensis nesting may occur from the late
wet/early dry season (November-April) (explaining the presence of hatchlings in February-
March) until June-July. Surveys in 2005 encountered a limited knowledge of crocodile
nesting among most local communities in regions where crocodiles occurred: of 31
interviews with local communities in 2005, 84% (n=26) had never seen a nest and could not
provide any information on nesting (Appendix 4).

Elsewhere in south-east Asia, limited available data suggest that wild C. siamensis nesting
season varies between regions. In Cambodia, four documented wild nests were produced in
the early wet season (April) (Simpson and Han 2004), although captive nesting generally
occurs in the dry season (Jelden et al. 2005). In the Cardamom mountains of south-west
Cambodia, local communities reported that nests are formed at the start of the wet season
(April-May), and assuming an incubation period of 80-90 days this would result in hatchlings
present in July/August (Daltry et al. 2003). In Viet Nam, nests are apparently constructed in
the dry season (December-March) and eggs are laid in the early wet season (April) (MOSTE
1992). In Kalimantan (Indonesian Borneo), nesting was reported in the Borneo dry season
(August-October) (Ross et al. 1998). In Thailand, captive C. siamensis construct nests in the
wet season (Youngprapakorn et al. 1971).

Nesting habitat. Five nests in Lao PDR were all located at lakes or ponds (no reports from
rivers or streams). Three were “floating-mat” nests (located on thick mats of floating
vegetation in the wetland) and two were “bankside” nests, located in forest at the banks of
the wetland (Table 6). These latter nests were located at an open water (unvegetated) lake
and vegetated lake (covered with floating/emergent vegetation) respectively (Appendix 6).

Two of five reported nests were measured in 2005, and were within notably different
microhabitats. One (in Kout Mark Peo pond) was located on a thick floating mat of grasses 1-
1.5 m high, over 3-4 m of water, within a small (30 m diameter) area of swamp with no
canopy cover. The pond was 200 m from a seasonal river. Percent shade over the nest was
low and for most of the day the nest received direct sunlight (Table 7). The site was fringed
by trees and shrubs 5-10 m high. In contrast, the second nest was located 15 m from the
bank of a pond, within mature mixed deciduous forest (canopy 20-30 m), 200 m from a
perennial river. This nest was shaded for most of the day (Table 7).

Elsewhere in south-east Asia, C. siamensis nests have been reported from a wide variety of
non-flowing waterbodies (oxbow lakes, swamps, ponds) and slow-flowing rivers. Of four
wild nests documented in Cambodia, three were next to an oxbow lake (on the banks) and
one was within a swamp (on a floating vegetation mat) (Simpson and Han 2004). In East
Kalimantan (Indonesian Borneo), nesting was reported by local people to occur on floating
vegetation mats in open lakes and swamps (Ross et al. 1998).

Nest dimensions and clutch size. Two old (2004) nests were measured by the survey team

in 2005 (Table 7). Nest dimensions presented are probably smaller than fresh nests
(residents reported that both nests had subsided notably compared with the previous year).
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Table 7: Two Old (2004) Crocodylus Siamensis Nests Measured in Lao PDR in 200

Province District Wetland | Date Habitat Substrate Nesting Basal Basal | Height TNTE| TNBE

Measured Year Diamete Width | (cm) | (cm) (cm)
r (cm) (cm)

Savanna-  Champhone Kout 12-Mar Lake Floating | 2004 164 168 15 0 0

khet Mark Peo mat

Saravan | Saravan Nongboua 28-May Pond  Bank 2004 120 120 30 14 34

Height Above Distance From Clutch % Shade % Shade % Shade % Shade

Water Water (m) Size 0600-0900 0900-1200 1200-1500 1500-1800

(m)

0.3 3 0* 20 0 0 0

1 15 13 100 100 10 60

Note: TNTE-distance from top of nest to the top egg; TNBE-distance from top of nest to the bottom egg.
*the nest contained some small egg fragments but no intact or broken eggs; “% shade”- amount of time the nest is shaded
from direct sunlight in each time category

One nest (in Kout Mark Peo pond) only contained eggshell fragments, and one nest (in Nong
Boua pond) had a clutch size of 13 eggs. Mean dimensions of seven intact eggs in this
clutch (mean+standard deviation, range, n) were: length 87+0.3 mm (85-90, n=7); width
49+0.2 mm (45-50, n=7).

In Cambodia, four wild clutches contained 16-25 eggs (Simpson and Han 2004) and in Viet
Nam, reported clutch size was 15-26 eggs (MOSTE 1992). Captive C. siamensis in Thailand
produce 20-50 per clutch (Youngprapakorn et al. 1994), and a nesting pair on a crocodile
farm in Central Kalimantan apparently produced 30 eggs (owner pers. comm. to Ross et al.
1998). Five C. siamensis eggs measured in East Kalimantan had a mean length of 83 mm
(range 80-88 mm) and mean width 52 mm (range 51-53 mm) (Ross et al. 1998).

Successful breeding sites. Nest reports in Lao PDR were compiled from five sites (Table 6).
Successful breeding was confirmed in only two sites, Pulone and Kout Mark Peo lakes
(Attapeu and Savannakhet Provinces respectively). A third nest record was from Beung Ke
lake (Attapeu), of a single nest seen in the 1980s. In two other sites (Nong Boua and Boua
Thong lakes, Saravan and Savannakhet Provinces respectively), communities reported that
one-two resident crocodiles produced nests and eggs in some years, but that eggs do not
hatch and it had been many years since hatchlings were seen (Baird 2001a,b; Phothitay and
Somphanith 2003, 2004; Thorbjarnarson 2003; Appendix 4).

Seasonal movements. Limited information is available about seasonal dispersal of crocodiles
in Lao PDR. During 2005 surveys, 25 of 31 interviewees (81%) were unaware of any
seasonal movements of crocodiles. Six interviewees stated that crocodiles make annual
seasonal movements between permanent and seasonal wetlands. Crocodiles were reported
to disperse in the wet season, from permanent lakes/ponds to seasonal lakes/ponds and
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nearby rivers (n=four interviewees), and from rivers to nearby lakes/ponds (n=two
interviewees) (Appendix 4).

Local communities in the Xe Sap NPA (Saravan Province) also reported that in the wet
season, crocodiles migrate from small permanent waterbodies to larger wetlands and rivers
(Steinmetz et al. 1999). In general, it appears that crocodiles reside in permanent lakes,
ponds or rivers during the dry season, but will disperse into seasonally flooded wetlands and
river channels in the wet season. Reasons for dispersal are possibly related to foraging in
seasonal habitats and searching for suitable nest sites. Interviewees in the Xe Pian and Xe
Banghiang rivers (Attapeu and Savannakhet Provinces respectively, Figure 1) reported that
crocodiles disperse over a wide area of river catchments in the wet season, then retreat to a
relatively small number of permanent wetlands in the dry season.

4.5 Diet

Six crocodile faecal samples were collected during field surveys in 2005. Preliminary
analyses of these samples showed they contained fish scales and mammal hairs. Crocodile
faecal samples in Cambodia revealed presence of mammal, bird, reptile, fish and
invertebrate remains, with fish and snakes the most frequently recorded prey items (Daltry
et al. 2003). Dietary analyses based on faeces is limited to non-digestible portions of prey,
and excludes soft-bodied prey items (e.g. frogs).
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5. Distribution and Abundance

5.1 Historic Distribution and Abundance

One hundred and twenty-two crocodile records in Lao PDR were compiled, from 25 river
systems or river sections (Figure 3). Only 18 records (15%) were “historic” (i.e. <1979,
Section 2.3), with all other records of crocodile sightings after 1980. This limited analysis of
durability of records over time, which might indicate areas where crocodiles have persisted
or declined. Seventy-two “current” (>1980) records (69%) were documented during
crocodile surveys from 2003-05, indicating the general paucity of records prior to the
inception of crocodile surveys. Three of 18 historic records were from 1860-1919 (anecdotal
accounts by foreign explorers), 15 were from 1940-79, and there were no records from
1920-39 (Table 8). Increasing numbers of records in more recent decades is probably
explained by the paucity of local people sufficiently old to recall first-hand sightings of
crocodiles in earlier decades. In 2005, mean age of interviewees was 54 years (Section 6.1),
indicating that first-hand historic reports were largely from the 1960s onward.

Table 8: Crocodile Records in Lao PDR Between 1860 and 2005

River System Province 1860- 1880- | 1900- 1920- | 1940- 1960- | 1980- @ >2000 Total
1879 1899 1919 1939 1959 1979 1999
Xe Kaman Attapeu 1 1
Xe Kong Attapeu 1 1
Xe Pian Attapeu 2 7 20 29
Xe Sou Attapeu 1 1
Xe Kampho Attapeu/ 1 3 4
Champasak
Mekong* Bholikhamxay 1 1
Nam Xan Bholikhamxay 1 1
Houay Bangliang  Champasak 1 1
Houay Champasak 1 1
Khammouane
Houay Touay Champasak 1 1
Nam Lepou Champasak 1 1 2
Mekong* Champasak 1 1 2 4
Xe Lamphao Champasak 2 2
Nam Hinboun Khammouane 1 1 2
Nam Ha Luang Namtha é 1 1
Xe Bang Nouan Saravan é 4 4
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Xe Don Saravan 10 10
Xe Bangfai Savannakhet 8 8
Xe Banghiang Savannakhet 1 3 1 5
Xe Champhone Savannakhet 2 29 31
Xe Lanong Savannakhet 3 1 1 1 6
Xe Pon Savannakhet 1 1
Xe Xangxoy Savannakhet 2 2
Nam Ngum Vientiane 1 1 2
Nam Ngam Xaignabouli 1 1
Total records 1 1 1 5 10 33 71 122

*sections of the Mekong River treated as separate sites (see Section 2.3)

Based on 122 records, C. siamensis historically occurred in at least nine provinces of south,
central and west Lao PDR, over an approximate area of 465 km? (Figure 4). This is a coarse
overview only, based on the smallest area encompassed by all records. The species was
apparently widespread in western Lao PDR, with reports from the Mekong River in
Champasak Province (far south) to at least Bholikhamxay Province (central Lao PDR, Figure 3)
(Bassenne 1912; Garnier 1996; Neis 1997; Wharton 1966). From Pakxan town

(Bholikhamxay Province, Figure 3), Bassenne (1912) stated; “on the sandy river-banks,
crocodiles stretched their long, scaly bodies ..."

One of the attractions of travelling up the Mekong was to shoot at these large saurians.”
Bassenne (1912) also observed crocodiles in Uttaradit Province of Thailand, at similar latitude
to Vientiane (capital of Lao PDR). The most northerly national record of C. siamensis is an
unconfirmed report of a crocodile shot in the Nam Ma river (Luang Namtha Province) in the
1990s (Figure 4). Crocodiles had apparently never been seen in the region before (Salter
1993). This record is 267 km north of the nearest record, and may be extralimital. Most
records are from three provinces in the south of Lao PDR, Attapeu, Champasak, Saravan and
Savannakhet (n=114, 93%). Most records (n=119, 98%) are located in the Mekong Plain
physiographic region. Two records are from the Northern Highlands unit and one is from the
Annamite Range, at the border of the Mekong Plain unit. All records of occurrence (historic
and current) are located <400 m elevation. There are no C. siamensis records from the
extreme north or north-east of Lao PDR, which is mountainous. A cluster of "“current
occurrence” and “negative occurrence” records from the eastern border of Savannakhet
Province (i.e. in several closely-spaced communities, some stated crocodiles did occur and
some stated crocodiles did not occur) probably indicates a genuine rarity of C. siamensis in
this region, suggesting this region is at the eastern limits of C. siamensis range in Lao PDR.
In the upper Xe Pon river in this region, one resident stated crocodiles had never been
common, even before the Indochinese Conflict, and had not been seen for “decades”. Ten
of 13 “negative occurrence” records are located <400 m elevation and three are located
>400 m elevation (from 600-1,000 m elevation).
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Figure 3: Maps Showing (1) Crocodile Records in Lao PDR and The National Protected
Areas System; (2) Minimum Area of Crocodylus Siamensis Distribution Encompassed by
Records, and Location of Seven River Systems of High Conservation Priority for C.
Siamensis.
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Historic accounts suggest C. siamensis was relatively common in some regions of Lao PDR
in the late 1800s-early 1900s. In the 1880s, crocodiles were reported to be “very common in
certain parts” of the Mekong River in Champasak Province close to Cambodia (Neis 1997:
16). Explorers to this region in the 1860s noted “..the waters of the river, less yellowish,
allowed us to take several baths a day without having to fear the voracity of the alligators,
which are more audacious in muddy waters"” (Garnier 1996: 168). During cholera epidemics
in the 1800s, infected human remains were placed in the Mekong to be consumed by
crocodiles (Neis 1997). In the 1960s, crocodiles were apparently common in swamps along
the Nam Lepou river (Champasak Province) along the border of Lao PDR and Cambodia:
“every permanent waterhole..is repeatedly visited.. Crocodiles are captured in drying up
stream beds within heavy gallery forest such as along the Tonle Repou” [Cambodian name
for the Nam Lepou river] (Wharton 1966). Local residents interviewed in 2005 stated that
until the 1950s-60s, crocodiles were “common” and “often seen” in the Xe Pian (Attapeu
Province), Xe Champhone and Xe Banghiang rivers (Savannakhet Province) (Appendix 4).
Crocodiles were seen along the Xe Banghiang river in the 1940s by David-Beaulieu (1949-
1950), who noted “while rafting on this river in the dry season..one is able to meet different
kinds of wildlife, such as crocodiles..” (pp.46-47).
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Elsewhere in its range, the species was either considered “rare” globally (de Rooij 1915) or
extremely common: Cheminaud (1939) stated that the large rivers of the Indochinese
peninsula were “infested” by crocodiles, and noted there was an “upland” and “lowland”
variety, similar in appearance, but he was unsure if these were the same. The abundant
crocodiles he refers to may have been C. porosus. Cambodia possesses extensive wetlands
and probably supported the largest global populations of these species (Jelden et al. 2005;
Simpson and Han 2004), while Lao PDR may have supported relatively small global
populations as wetland habitats are more limited (Thorbjarnarson et al. 2004). In Viet Nam,
the species was thought to be historically “common” in wetlands in the south (Cao Van
Sung and Jenkins 1998; Platt and Ngo Van Tri 2000).

5.2 Current Distribution

“Current” (i.e. >1980) national records of C. siamensis in Lao PDR (n=104 of 122, 85%) are
from 18 river systems within eight provinces (Table 8). Comparison of historic and current
records is limited because most records are “current”, reflecting increasing field data in the
1990s onward (crocodile reporting rate increases from 1.5 records/year to 12 records/year
between the periods “1980-89" and “2000-05") (Table 8). There are insufficient national
records to calculate the area of current range of C. siamensis in Lao PDR, but available data
clearly indicate that a large range contraction has occurred, compared with historic
distribution. Most “current” and reliable (rank “1" and “2" records) are from only four
southern provinces, Attapeu, Champasak, Saravan and Savannakhet, within seven of 18 river
systems: Xe Pian, Xe Kampho and Xe Kong river systems (Attapeu Province); Xe Don river
system (Saravan Province); and, Xe Bangfai, Xe Banghiang and Xe Champhone river systems
(Savannakhet Province) (Figure 4).

In 2005, surveys of 24 wetlands where crocodiles historically occurred revealed that: local
communities reported that crocodiles still occurred (>1980) in only 15 sites (a decline of
37%) (Appendix 4), but surveys confirmed occurrence in only six of 24 sites; and, nesting
was reported in four sites, but successful breeding in 2005 was confirmed in just two sites.
These declines may be representative of crocodile status in many other wetlands in Lao
PDR where C. siamensis historically occurred.

5.3 Minimum Number of Crocodiles Seen in 2005

There is currently insufficient data to estimate the wild C. siamensis population of Lao PDR.
In 2005, a minimum estimate of 16+ crocodiles was confirmed for five of 24 wetlands
surveyed (below). Local communities reported that crocodiles still occurred in 15 of 24 sites
(including the five sites where the team recorded crocodiles), indicating a decline in
abundance or local extinctions in nine sites.

Spotlight surveys. Crocodiles were observed at three of six sites surveyed (Appendix 3). The
most crocodiles recorded during spotlight surveys were in Kout Mark Peo lake (seven
individuals, including five hatchlings and loud adult vocalisations heard in different locations
in the wetland) (Table 9).
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Table 9: Spotlight Survey Results in Six Lao PDR Wetlands in 2005

Province District Wetland Date  Km | 1-2* 23 7-8 9-10 ES | Calls?
Attapeu Sanamxay | Beung Ke lake 5/4/05  0.46
Attapeu Sanamxay  Beung Pulone lake 7/4/05 | 0.1
Attapeu Sanamxay = Xe Pian river (Xe Pian NPA) 1/6/05 18
Attapeu Sanamxay = Xe Pian river (Xe Pian NPA) 3/6/05 5
Attapeu Sanamxay = Xe Pian river (Xe Pian NPA) 4/6/05 | 3.3
Saravan Saravan Xe Don river 28/5/05 0.3 1 1
Savannakhet | Champhone| Cheo dam 13/3/05 2
Savannakhet | Champhone Kout Mark Peo lake 13/3/05 0.01 | 3 1
Savannakhet | Champhone Kout Mark Peo lake 14/3/05 0.01 | b 2
locations
Savannakhet | Champhone Kout Mark Peo lake 15/3/05 0.01 |1 2 1 location
Savannakhet = Xaibouli Boua Thong lake 17/3/05 0.68 1
Minimum total 12

*crocodile size classes (feet); Moud “bellows” heard in different locations in wetland. ES-"eyeshine” (crocodile size not
estimated)

Crocodiles were not recorded in four other sites but were confirmed to occur in one, Beung
Pulone lake, in transect surveys (below). Crocodiles were probably not seen during spotlight
surveys in Beung Ke and Pulone lakes because they are almost entirely covered with aquatic
vegetation. The lack of crocodile sightings in spotlight surveys in the Xe Pian river and Cheo
lake (Table 9) may reflect a genuine absence or low density of crocodiles in these sites, as
both sites were open waterbodies with high visibility. At sites surveyed more than once,
double-counting of crocodiles within same-size classes was prevented by recording only the
highest number of individuals seen in each size class in a single survey and excluding other
sightings. Crocodile vocalisations heard in different parts of a wetland during a survey were
counted as separate individuals. A conservative minimum estimate of 12 crocodiles was
recorded during spotlight surveys (excluding four 1-2 ft crocodiles and two “eyeshine”).
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Table 10: Crocodile Dung Recorded in Two Wetlands in Southern Lao PDR in 2005

Dung size class Beung Pulone Kout Mark Peo
(mm) (2- 3 April) (12 - 15 March)
13.0-16.9 1

21.0-24.9 1

25.0-28.9 1

29.0-329 2

37.0-40.9 1 1

45.0-48.9 3 1

Estimated number of crocodiles 4 3

Daytime surveys. Eighteen crocodile signs were recorded in two of eight sites surveyed (17
dung and one trail) (Appendix 3). Based on dung counts (Section 2.2.3), a minimum of four
and three crocodiles respectively were recorded in Beung Pulone and Kout Mark Peo lakes
(Table 10). The size of dung indicates both small and large individuals occur in each site.
Both wetlands are permanently flooded and with 100% and 80% vegetation cover
respectively (Appendix 6), which reduced visibility and possibly the number of signs
recorded.

Local information. Local communities stated that crocodiles historically occurred at 24 of 25
wetlands visited. Crocodiles were said to have declined in nine sites, (n=14 interviewees,
Appendix 4), and in remaining sites abundance was perceived to be unchanged or was
unknown.

Population estimates. The minimum number of crocodiles in five sites where crocodiles or
their signs were recorded ranged from 1-9+ (Table 11). Two estimates of the total non-
hatchling crocodile population were made for these sites, by applying the known proportion
of nesting individuals (of the total population) in two other crocodilian species: 4.3-13.9% (C.
porosus in northern Australia, Webb et al. 1989); and, 5% (Alligator missisippiensis Alligator
in Louisiana, USA, Joanen and McNease 1987). Based on these other species, total
population size in five sites ranged from 115-372 non-hatchlings (Table 11). Local information
suggests these may be overestimates for some sites. For example, Boua Thong lake was
confirmed to support a single resident crocodile, and local people stated they “sometimes”
saw two-three other individuals (2005 surveys; Baird 2001a,b; Phothitay and Somphanith
2003, 2004).
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Table 11: Estimates of Crocodile Numbers in Five Lao PDR Wetlands in 2005

Province District Site Min. number Population  Population
(field surveys) Estimate (1) | Estimate
(2)
Attapeu Sanamxay Beung Pulone lake 4+ 29-93 70
Saravan Saravan Nongboua pond + 2+ 14-47 35
Xe Don river
Savannakhet | Champhone | Kout Mark Peo lake 9+ 65-209 158
Savannakhet | Xaibouli Boua Thong lake 1+ 7-23 18
Total 16+ 115-372 281

Note: estimates based on a non-hatchling portion of total population of (1) 4.3-13.9%; (2) 5% (see text)

Further surveys are required to obtain more accurate estimates of C. siamensis population
size in these sites.
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6. Community Perceptions

6.1 Summary of 2005 Interviews

Thirty-one interviews concerning crocodiles were conducted from March-June 2005 in the
provinces of Attapeu, Saravan and Savannakhet. Interviewees comprised: 29 local residents
from 20 villages (including village elders n=8 and village head/deputy head n=8); border
police post (n=1); and, a district forestry office (n=1) (Appendix 4). Four ethnic groups were
represented: Lao Loum (10 interviews); Lao Theung (n=2); Mangkong (n=7); Sou (n=7); Ta
Oy (n=4); and, Phou Thai (n=1) (Table 12). Median distance of communities to the target
wetland was 0.9 km i.e. most interviewed residents lived at or close to the wetland of
interest (mean distance was 1.8 km + 2 SD, range

0.1-8 km, n=28 interviews).

Table 12: Interview Survey Effort March-June 2005

Province District Interviews Villages Other Sources | Ethnic Group Wetland Sites
Attapeu Sanamxay 13 4 2 (DAFO, border | Sou (7), Lao Loum (6) 8 (5 lakes, 3 rivers)
police post)

Saravan Saravan 2 1 Lao Theung (2) 2 (1 lake, 1 river)
Savannakhet  Champhone 3 1 Lao Loum (3) 3(2 lakes, 1 river)
Savannakhet | Nong 10 8 Mangkong (7), 3 (rivers)

Ta Qy (3)
Savannakhet | Sepon 1 2 Phou Thai (1), 1 (river)

TaQy (1)
Savannakhet | Xaibouli 2 1 Lao Loum (1) 3 (lakes)
Total 6 31 17 2 20

Mean interviewee age was 54 years + 15 SD (20-85 years, n=31). Interviewee age is subject
to error because residents frequently did not have birth certificates and were unaware of
their exact age. When possible we requested the presence of at least one village elder (for
historical data) and one active fisher (for current data). All interviewees were male. Due to
time limitations, no attempt was made to systematically sample different age groups,
professions or genders. In general, virtually all people observed fishing or hunting at
wetlands in 2005 were male. A positive correlation exists between “age of interviewee” and
“year of last crocodile sighting by interviewee"” (Pearson product-moment correlation r=.65,
n=21, P<.01), suggesting that older residents are less likely to have seen crocodiles recently
than younger residents (presumably time spent in wetlands decreases with age).
Interviewees reported that crocodiles historically occurred in 24 of 25 wetlands surveyed in
2005. Additional information about crocodiles was obtained during community interviews
from 2003-04 (Phothitay and Somphanith 2003, 2004).
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6.2 Crocodile Taxonomy

In Lao PDR and Thailand, the national term for “crocodile” is “ke" (Cheminaud 1939). “Ke"
was the most commonly used term by all interviewees in 2005, but three ethnic minorities
in the west of Savannakhet Province (Mangkong, Ta Oy and Ka Tong groups) also used an
ethnic name, “rabur”. Three crocodile forms were described by communities in 2005. Most
interviewees (n=27) knew of only one form of crocodile. Four interviewees described two
forms. The most frequently described form (n=25 interviewees) was an unspecified
“general” form of crocodile described simply as a large lizard, “much larger than a monitor
lizard (Varanus sp.), with a long tail and scales along the back”. The second most frequently
reported form (n=6 interviewees) was " ke thin phet” (“duck-foot crocodile”), said to differ
from the first form by having feet shaped like duck’s feet. The third form (n=4 interviewees)
was " ke hear” (“monitor lizard crocodile”), said to be a larger version of the “standard” form
and with feet like a monitor lizard’s. The four interviewees who described two crocodile
forms (" ke thin phet” and " ke hear"”) stated these were the only two crocodile forms that
occurred, and that the first “general” form referred to by most people was in fact one of
these two. Both the “ke thin phet” and “ke hear" forms were said to occur in the same
habitats and were reported by interviewees in Attapeu and Savannakhet Provinces.

6.3 Cultural Significance

“Cultural significance” was defined as any local beliefs or medicinal uses attributed to
crocodiles. Twenty-three of 31 interviewees (74%) in 2005 had never heard of any crocodile
attacks on humans, and 20 (65%) did not consider crocodiles a danger to humans. Two
interviewees stated crocodiles were more dangerous in the past, when they were more
common. Twenty-three interviewees (74 %) did not regard crocodiles as a threat to fish
resources (eight interviewees did not know). Thirteen interviewees (42%) (from eight
villages and one district forestry office) stated that crocodiles had cultural significance, and
18 interviewees (14 villages and one border police post) stated that no cultural significance
was associated with crocodiles (Appendix 4).

All 13 interviewees with crocodile cultural beliefs stated that crocodiles were “respected”
and were part of the “forest spirits” believed to reside in the forests and wetlands near their
communities. Such beliefs were reported from residents in five districts of three provinces
in southern Lao PDR. Six of 25 wetlands surveyed in 2005 [Beung Ke and Pulone lakes
(Attapeu), Nongboua pond (Saravan) and Boua Thong, Saiyan and Hor lakes (Savannakhet),
see Appendices 2, 6)] were subject to community restrictions on crocodile hunting and
resource use due (at least partly) to these crocodile beliefs, suggesting they are an important
tool for crocodile conservation in such sites. Specific crocodile-related beliefs encountered
were: prohibition of women bathing where crocodiles occur (Boua Thong lake, n=1
interviewee); if a person was bitten by a crocodile, the wound would be covered to prevent
geckos licking the wound [n=2, Pindong (Attapeu) and Beung Boua Thong

(Savannakhet) villages]; open discussion of crocodile sightings was disrespectful to
“crocodile spirits” (n=1, Phoun Thong village, Savannakhet); and, crocodiles nest in
“special” places, where humans will contract skin rash (n=1, Phoun Thong village). Three
communities in Savannakhet Province reported the presence of “nagas” in rivers, mystical
creatures described as large serpents with a long, red head and neck.
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Table 13: Contingency Table: Frequency of Occurrence of (A) Crocodiles and (B) Crocodile
Cultural Beliefs (Raw Data)

Variable Crocodiles occur(ed) in sites?
Sites with crocodile cultural values Yes No
Yes 17 0
No 6 8

We tested the null hypothesis that in the study sample (n=31 interviews), occurrence of
crocodile cultural values was independent of crocodile occurrence (Table 13). Fisher's Exact
Test was used because it is generally considered optimal for testing 2x2 contingency tables
with small frequencies, and because the data violate a key assumption of chi-square analysis
(minimum count of five values in all categories) (Zar 1999). A one-sided test was used as we
hypothesised that crocodile cultural beliefs were more likely to occur in sites with crocodiles,
than in sites where crocodiles had never occurred.

A significant relationship appears to exist between presence of crocodile cultural beliefs and
presence of crocodiles (Fisher's one-sided test exact probability value P=.0004, n=31,
threshold a=0.05), although caution is required with this result due to the small sample size.
We conclude from this that presence of crocodile cultural values in a community may
indicate presence of crocodiles but not always so, and cannot be used as a sole predictor of
crocodile occurrence in a wetland. In some sites where crocodiles occur, local communities
clearly did not associate any value with crocodiles.

Twenty-five interviewees (81%) did not attribute any medicinal value to crocodiles. The most
widely and consistently reported medicinal use of crocodiles (n=5 interviewees, from four
villages in Attapeu, Saravan and Savannakhet Provinces, Appendix 4) was for treatment of
dogbite. If someone was bitten by a “diseased” dog (perhaps meaning rabies), a crocodile
tooth would be ground against a rock to form some powder, which was mixed with herbs
and water. This mixture would then be placed over the wound, and would apparently lead to
rapid healing. One other interviewee (Attapeu Province) stated that historically, stomachache
would be cured in the village by drinking a mixture of crocodile bile and water.

The presence of crocodile cultural beliefs at some sites in Lao PRD, as well as the
occurrence of sacred forests and "spirit protectors” for other wildlife species, provides
some community protection to selected wildlife species and wetlands (Baird 2001a,b;
Shoemaker et al. 2001; Steinmetz et al. 1999). Cultural respect of crocodiles is also present
among ethnic minority communities in the Cardamom Mountains of south-west Cambodia,
who do not hunt crocodiles and where no human attacks are known (Daltry et al. 2003).

6.4 Hunting

Twenty-two interviewees in 2005 (71 %) stated they had never eaten crocodile meat or other
products. Nine interviewees had eaten crocodile meat in the past, on an opportunistic and
subsistence basis (not for medicinal or spiritual beliefs) and that it had been “many” years
since they had eaten meat. In six of nine villages where crocodile cultural beliefs occurred,
historic consumption of crocodile meat was also reported, possibly indicating cultural
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“respect” of crocodiles was less important than subsistence requirements (perhaps
especially during the Indochinese Conflict, when food was scarce). At two wetlands
(Nongboua pond, Saravan and Boua Thong lake, Savannakhet), crocodile hunting was
prohibited by two nearby villages (Nongboua and Beung Boua Thong villages respectively),
although crocodiles were historically eaten in Beung Boua Thong village. Historic (<1979)
commercial crocodile hunting was only reported in four of 20 villages surveyed (20%),
although interviewees may have been reluctant to discuss hunting. Three hunting methods
were described: use of a baited hook set over the water (n=7 interviewees from five
villages); shooting crocodiles at night (n=3 interviewees from three villages); and, a spear
attached to a line of rattan (n=2 interviewees from one village). Commercial crocodile trade

is described in Section 7.1.

6.5 Socio-Economic Conditions at Villages Surveyed in 2005

Baseline socio-economic conditions were recorded at 17 villages close to wetlands where
crocodiles were reported to have occurred historically, to identify resource use and potential
threats to crocodiles (Appendix 7). The principal form of subsistence in 16 of 17 villages was
rain-fed (one crop/year) rice cultivation. Only one village practised extensive irrigated rice
cultivation (two crops/year), although small areas of irrigated rice cultivation were observed
at seven wetlands. Mean village population was 427 (Table 14).

Table 14: Baseline Socio-Economic Data From 17 Villages Near Wetlands Surveyed in 2005

Variable

Mean no. houses

Mean no. families

Mean village population
Mean persons/household
Literacy

Rice crop per year
Primary school in village?
Secondary school in village?
Medical clinic in village?
Grid electricity?

Road access?

Land allocation map?

Value + SD (range, n)
71449 (23-195, 17)

87461 (27-261,17)
427+358 (115-1539, 17)
5.7+1.2(3.7-7.9,17)
Low-9; Medium-2; High-6
1(16 villages) — rain dependant
16

1

No-10; Yes-7

No-13; Yes-4

No-4; Yes-13

No-3; Yes-14

Sixteen villages had a primary school and one village had a secondary school. Ten villages
did not have a medical clinic or any human medicinal supplies. Literacy was generally
reported by the village head as a percent of the total village population. This was sometimes
unclear and was apparently based on their personal estimates (not surveys). Based on
values provided, literacy was classified as: “low"” (<29% population, n=9 villages);
“medium” (30-60% of population, n=2); or, “high"” (>61%, n=6).
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All communities supplemented their rice diet to varying degrees with subsistence fishing,
wildlife hunting and collection of other non-timber forest resources e.g. water snails,
mushrooms, bamboo, monitor lizards (Varanus salvator and V. bengalensis) and turtles.
Interviewees in 14 villages stated that traders “often” visited their villages, to purchase
wildlife from residents and sell a range of domestic/consumer products. Residents stated
they would sell wildlife to traders if any was available when traders visited. Local resource
use in crocodile wetland habitats is described in Section 7.

Twelve wetland sites were subject to local community regulations related to fishing
technigues (e.g. prohibition of poisons and electricity), harvest season and no-catch zones,
and in one site non-residents were required to pay a village tax to fish at a local wetland.

Four of 17 villages had received various forms of technical assistance from international
projects, and 13 villages had received assistance from government agencies, mainly
between 1999 and 2005. All assistance was related to health, agriculture and poverty
alleviation. All villages stated they had not received any conservation-related assistance or
activities. This included two villages located in the Xe Pian NPA (Attapeu Province), although
both villages were exposed to some assistance during two international projects in the park
(IUCN, DANIDA) in the late 1990s, including construction of a primary school in Phonesaat
village (Appendix 7).
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7. Threats

7.1 Historic Commercial Trade (<1979)

Historic commercial trade is attributed as a key factor responsible for the global decline of

C. siamensis (Ross 1998). Crocodylus siamensis is commercially valued for its belly skin
because of the small scale size and absence of an osteoderm (bony plate) within belly scales,
which occur in some other crocodilians (King and Brazaitis 1971). This renders the skin more
flexible for leather production. Hunting was widespread in some regions of central and
southern Lao PDR from the 1950s-70s, and in some sites local communities attribute the
decline or local extinction of crocodiles to hunting (Table 15). All crocodile hunting was illegal;
there has never been any legal international crocodile trade from Lao PDR, and no trade
records exist (Mr. Venevongphet pers. comm.). The UNEP-WCMC CITES Trade Database
(UNEP-WCMC 2005) holds no records of crocodile exports/imports from Lao PDR from
1975-2004 (Lao PDR acceded to CITES in 2004).

Table 15: Records of Commercial Crocodile Hunting in Lao PDR

Province District Site Years Of Current(>1980) Source
Hunting | Crocodile Status

Attapeu Sanamxay Xe Pian NPA (Xe Pian | 1950s-70s  very rare/extinct; no known | 2005 survey; Salter
and Xe Kampho rivers) breeding (1993); WCS (1995)

Champasak Mounlapamok  Dong Khanthung NPA  1940s-50s extinct due to hunting Stuart (1998a)
(Xe Lamphao river)

Savannakhet | Champhone Lower Xe Champhone  1950s-60s small remnant populations | 2005 survey; Salter
river and wetlands (1993)
Savannakhet  Xaibouli Boua Thong wetlands | 1960s <10 individuals in region; | 2005 survey;
no known breeding Shoemaker et al.
(2001)

In 2005, four of 17 villages surveyed (Ban Mai, Phonesaat, Nong Ke, Tansoum) reported that
crocodiles were hunted historically (Appendix 4). Surveys may have underestimated the
extent of historic hunting in these 17 villages e.g. in Beung Boua Thong village (Savannakhet)
residents stated no crocodile hunting had occurred, yet related to Shoemaker et al. (2001)
that crocodiles were hunted and traded to Thailand in the 1960s. Local communities in 2005
and other studies reported that most historic trade was in live crocodiles or skins and was to
Thailand (2005 surveys; Baird 1993; Claridge 1996; Salter 1993). In the Xe Pian NPA
(Attapeu), one village reported in 2005 that crocodiles were hunted most intensively during
the Indochinese Conflict (1961-75), to supplement diet and financial income. Skins were sold
to Cambodian traders at the nearby national border, and hunting apparently decreased after
the end of conflict as communities resumed agricultural activities (residents Phonesaat
village pers. comm., Appendix 4). Some communities in Lao PDR attribute wildlife declines
to food scarcity and increased hunting during this period of conflict (Steinmetz et al. 1999;
WWEF-Thailand 1997). Crocodile skin prices were measured in “thuk”, a unit of 10 cm of



57 Preliminary Status Review of Siamese Crocodile in Lao PDR

belly skin or “a closed fist”, measured hand-over-hand. In the Xe Pian NPA in the 1960s,
skins were sold for 5-6,000 Kip/thuk (current US$ price 0.5-0.6) (Appendix 4).

Historic trade in live C. siamensis, skins and eggs also occurred in Cambodia (Cheang and
Ratanakorn 1994; Jelden et al. 2005; Nao Thuok 1998; Ross 1998; Simpson and Han 2004),
Viet Nam (Cao Van Sung and Jenkins 1998; Platt and Ngo Van Tri 2000) and Thailand
(Ratanakorn 1994). Most trade was apparently to supply farms in Thailand and Cambodia.
Some crocodiles caught in Viet Nam were sold to Cambodia traders, and then exported to
Thailand (Martin and Phipps 1996). Crocodylus siamensis have also been recorded in
crocodile farms in Kalimantan (Indonesian Borneo), although little is known of the source of
these individuals (Cox et al. 1993; Ross et al. 1996, 1998).

7.2 Current Commercial Trade (>1980)

No evidence of subsistence or commercial crocodile hunting was observed at 25 wetland
sites and 17 villages surveyed in 2005 (Appendix 4). In Vientiane (capital of Lao PDR, Figure
1), a cumulative total of 17 months of wildlife trade monitoring from 2003-04 (13 months in
wildlife markets and four months in 20 restaurants) documented one occurrence of
crocodiles in trade (WCS in prep.). This was of a crocodile skin owned by a local doctor,
obtained from the Ban Kuen Zoo (below). In the early 1990s, crocodile trade occurred
between Thailand and the southern provinces of Lao PDR. Crocodiles captured in
Savannakhet Province or elsewhere were sold to Thai traders, or else crocodiles were
transported from Cambodia to Thailand via Champasak Province (Lao PDR) (Baird 1993).
Some crocodile products were sold in Thai markets opposite Savannakhet Province (Baird
1993; Srikosamatara and Suteethorn 1994). A proposal to establish a commercial, wild
harvesting program in Lao PDR was unsuccessful (Salter 1993). No crocodile products were
recorded in a wildlife survey of some Lao markets in 1992 (Martin 1992), although in the late
1990s, some crocodile products (skins, empty eggs) were for sale as “curio” items in the
Vientiane Morning Market (Stuart 1999). In a detailed review of the wildlife trade of Lao PDR,
there is little mention of crocodile products for sale (Nooren and Claridge 2001). Any trade in
2005 probably comprises unintentional capture of wild crocodiles (e.g. in fishing nets), which
are sold to local or Thai traders. Such opportunistic captures, although perhaps infrequent,
may cause disproportionately high impacts to recruitment in small remnant populations.

There are no commercial crocodile farms in Lao PDR and only one institution, the Ban Kuen
Zoo (Vientiane Municipality), with a relatively large number (>300 individuals) of captive C.
siamensis. Most individuals apparently originate from Thai crocodile farms, although some
may be wild individuals from Lao PDR (Stuart and Platt 2000). Some of these may be hybrids
(Phothitay et al. 2005; Thorbjarnarson 2003). In 1999, this zoo sold crocodile eggs and
stuffed hatchlings to the general public, which apparently were purchased from regions in
Lao PDR (Nooren and Claridge 2001). No evidence of crocodile sale was observed at the zoo
in 2005, although it is unclear how the zoo will manage its captive crocodile population,
which is increasing with breeding (Phothitay et al. 2005).

Demand for wild crocodiles remains strong from Cambodia crocodile farms (Daltry et al.
2003; Jelden et al. 2005; Simpson and Han 2004). This may encourage continued
capture/sale of crocodiles in southern Lao PDR. Sale of crocodiles and products has
apparently shifted from Thailand to China and Viet Nam (Jelden et al. 2005). In Cambodia,
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current market prices are low, decreasing from US$200-300/hatchling in the 1990s (Martin
and Phipps 1996) to US$28-40 in 2005 (Anon 2005; Jelden et al. 2005).

7.3 Habitat Loss

Habitat loss is another key factor considered responsible for the global decline of C.
siamensis, with hunting (Ross 1998). In Lao PDR, the current (and possibly historic) centre
of C. siamensis distribution largely overlaps with the Mekong Plain (Section 5), which
supports the highest human densities and most intensely settled lands in the country. This
has resulted in large-scale loss and degradation of wetland habitats used by crocodiles,
principally for rice cultivation and other agriculture. Current threats to crocodile habitats were
measured at 26 sites within 25 wetlands (including separate sections of rivers) surveyed in
2005 (Appendix 6) and are summarised below. Values provided are mean + standard
deviation (range, n).

Clearance and drainage. Nearly all sites were impacted to varying degrees by clearance of
native vegetation within and around the wetland. Mean cover of native vegetation within 50
m of wetlands was 83% + 22 (10-100, n=26), indicating that many sites still retained a
partial cover of native vegetation. Some sites were modified by roads/bare land (n=7 sites),
or irrigated/rain-fed rice fields (n=14). Irrigation channels (1x1 m) had been constructed in six
sites, from the wetland to nearby rice fields. In one of four nesting sites recorded in Lao
PDR (Nongboua pond, Section 4.4), channel construction was reported to have caused
lowering of wetland waterlevels and changes in aquatic vegetation, including increased
weed invasion (Nongboua village residents pers. comm.). Channel construction was
observed in 2005 at Kout Mark Peo lake, one of only two sites where successful breeding
was confirmed in 2005.

Burning. In 23 of 26 sites (88%), local communities used fire to clear vegetation around
wetlands, for cultivation and hunting. Mean percent of cover of land within 50 m around
wetlands that had been burnt at least once in the previous two years was 42% + 28 (0-80,
n=26). Burning results in removal of bankside crocodile nesting habitats, loss of protective
cover and changes in vegetation composition, and may also result in direct mortality of eggs
and crocodiles.

Weed invasion. Frequency of occurrence and cover of two weed species, Mimosa pigra
("nha pi mop nyai") (a terrestrial species) and water hyacinth Eichhornia spp. (" pak dthop”)
(an aquatic species) were recorded in 2005 sites. Both are invasive species from South
America that have colonised many waterways in south-east Asia, and which are difficult and
expensive to control or eliminate once established (Ericson 2005). Eight of 26 sites (31 %)
were colonised by M. pigra (mean cover within 50 m of wetlands was 27% + 15, range 10-
50, n=8) and five sites (19%) by Eichhornia sp. (mean cover 22% + 13, 10-40%, n=b).
Mimosa pigra was only recorded at sites in Savannakhet Province, where extensive invasion
has occurred (Claridge 1996). A smaller species, M. pudica (" nha nyup") was observed at
one site, a cleared and grazed pond in the Xe Pian NPA (Attapeu). These weeds may cause
large changes to native vegetation composition and potentially result in loss of crocodile
nesting sites. The potential impacts to C. siamensis are unclear; it is also possible these
weeds may benefit crocodiles, by reducing visibility of crocodiles to hunters. In South
America, Spectacled Caiman (Caiman crocodilus) frequently use M. pigra wetland-forest or
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wetland savanna ecotones as nesting sites; it is possible C. siamensis might also use such
habitats (J. Thorbjarnarson pers. comm. 2005).

Livestock. Twenty-three of 26 sites (88%) were used by domestic livestock for water and
grazing. Mean buffalo herd size at 12 sites (observed at time of visit) was 16 + 12 (1-43,
n=12). In 18 sites (lakes and ponds) where livestock had permanent access to the wetland,
tramping impacts were high (mean percent cover of wetland trampled was 57% + 38 (0-100,
n=18). Seven sites were 100% trampled by livestock i.e. the entire wetland surface was
grazed. Grazing impacts are largely due to domestic buffalo, which range further and longer
than cows (>8 km from one village in the Xe Pian NPA, pers. obs., and up to 15 km from one
village in a national park in Viet Nam, Thu Nhung Mlo and Bezuijen 2004). Livestock grazing
may damage wetland microhabitats where crocodiles nest, and potentially assist weed
invasion.

Other. A range of other impacts threaten crocodile habitats. In one of four reported nesting
sites in Lao PDR (Beung Ke lake, Section 4.4), commercial peat extraction was proposed in
the 1990s (and later abandoned, Stuart and Platt 2000). This site is now threatened by
construction of an electricity transmission easement, which has exposed the southern
border of the wetland and created road access to it. Some wetlands in Lao PDR may also be
threatened by hydropower projects, which may flood crocodile nest sites and increase
hunter access (Claridge 1996).

The condition of four nesting sites documented in 2005 (Section 4.4) suggests that presence
of a native vegetation cover around, or within, the wetland is important for nesting. Three of
four sites had 100% native vegetation surrounding the wetland. All sites retained a relatively
intact cover of native floating vegetation in the wetland or of surrounding forest. At three of
four sites, the percent of cover burnt in the previous two years was <40%, and weed
invasion was low (M. pigra was present in one site and Eichhornia sp. in two sites).
Successful breeding was confirmed in only two sites and at these, type and extent of
disturbance varied. In Kout Mark Peo lake (Savannakhet), 40% of the lake perimeter was
highly modified (rice fields, paths, cleared land, with increasing M. pigra and Eichhornia sp.
invasion), but the wetland itself supported a 90% intact layer of floating aquatic reeds and
shrubs. This core area was ungrazed and unburnt. At Beung Pulone lake (Attapeu) 100% of
the lake perimeter was intact (forest) but partly burnt, and the wetland itself was heavily
grazed.

7.4 Fishing

Fishing is a key subsistence activity for most people in Lao PDR, and includes intensive use
of monofilament gilinets, explosives, poisons, electrofishing, pumping out wetlands and
overuse of fence traps (Claridge et al. 1997). Fishing may result in the direct mortality of
crocodiles and also increases the likelihood of human encounters with crocodiles, which
may increase disturbance of nesting females, reduce available nesting habitat or result in
capture or drowning of crocodiles caught in fishnets. In 2005, subsistence fishing was
observed at 24 of 26 sites (92%) and commercial fishing at two sites (Nong Kham Miem
lake and Xe Pian river, Attapeu) (Appendix 6). No reports of crocodiles trapped in fishnets
were received. Fishing and other resource use was prohibited at two of 26 sites (Boua
Thong lake and Nong Boua pond) due to crocodile-related spiritual beliefs. In all permanent
wetlands, fishing occurred all year, and at seasonally flooded wetlands, fishing generally
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occurred from October — January. Fishing intensity varied from low (<five households in a
site) to high (>100 households). A range of meshnets, hooks and traps were observed at
most survey sites. At four reported nesting sites (Section 4.4), fishing was prohibited in two
sites, and only low-intensity, seasonal fishing (<five families for three months/year) occurred
in the other two sites. At these nest sites, low human visitation may contribute to crocodile
nesting.

7.5 Hybridisation of Wild Populations

Hybridised C. siamensis (C. siamensis x C. rhombifer Cuban Crocodile, C. siamensis x C.
porosus Saltwater Crocodile and C. siamensis x C. porosus x C. rhombifer) occur in crocodile
farms in Thailand, Cambodia and Viet Nam, and some farm individuals have escaped (Jelden
et al. 2005). Interbreeding of escaped hybrids with wild C. siamensis threatens the genetic
integrity of wild populations (FitzSimmons et al. 2001). Hybrid individuals may not be easily
distinguished from pure C. siamensis, and reintroduction efforts in Thailand and Viet Nam
were accompanied by DNA analysis to ensure release of pure C. siamensis (FitzZSimmons et
al. 2001; Polet 2004). In Cambodia, a key management recommendation for C. siamensis
conservation is the development of criteria to identify hybrids and prevent hybridised
individuals entering wild populations (Jelden et al. 2005). In Lao PDR, the threat of
hybridisation appears to be lower than in Cambodia and Thailand, due to the absence of
crocodile farms except the Ban Kuen Zoo. Escaped hybrids from Ban Kuen Zoo (or even
from Thailand or Cambodia) might interbreed with wild populations, and this risk should be
addressed to prevent escape or inappropriate release of captive individuals.

7.6 Disturbance Index

A standardised “Disturbance Index” (DIl) was developed to rank and compare the extent of
seven threat variables to crocodiles and their habitats, at 24 wetlands surveyed in 2005
which historically supported crocodiles (Section 2.4). DI scores were compared with the
relative conservation value of sites for crocodiles (Table 16). “Crocodile conservation value”
could not be assessed only from quantitative data (e.g. number of individuals or nests) due
to insufficient site data, so was assessed based on three simple factors: presence of local
crocodile sightings >1980 (“current” sightings); confirmed crocodile presence (sightings in
2005); and, confirmed nesting (sightings during crocodile surveys from 2003-05). This
enabled assessment of key disturbance variables at sites of high conservation value for
crocodiles, summarised below.

* The extent of disturbance by seven variables (including historic crocodile hunting) was
spread evenly between variables across all sites (DI range 52-63, or 54-65% of a
maximum possible individual score of 96, Table 16). This indicates that no single
disturbance variable dominated human disturbances to wetlands. The highest scoring DI
variable (total score 63) was "“proximity of wetland to nearest village”, indicating that
wetlands closer to communities suffered higher disturbance than wetlands further away.
In the six most highly disturbed sites (DI site scores of 17-21), the highest disturbance
variables were “clearance” (i.e. habitat loss), “fishing”, “proximity of villages” and

“weed invasion”.

* Excluding historic hunting, habitat disturbance (DI) scores range widely from 8-21 for
each site, from a maximum possible DI score of 24 (33-89%). Nineteen of 24 sites (88%)
had DI scores >12 (i.e. >560% of the maximum score, indicating that a range of relatively
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high human disturbances were present in most wetlands. If this sample of 24 wetlands
is representative of other wetlands in southern Lao PDR, it is evident that many
crocodile habitats are highly impacted by human processes.

“Current” occurrence of crocodiles (i.e. >1980) was reported by local communities from
15 of 24 sites, across the full range of DI site scores (including hunting) (i.e. 8-23), except
the most highly disturbed site (DI score 24). This suggests that crocodiles may persist in
disturbed wetlands for some time, although this may not indicate successful
recruitment. DI scores at four wetlands where nesting was reported were relatively high
(11-20) (Table 16), and three of four sites were subject to historic crocodile hunting. In
fact, the only two sites where successful breeding was confirmed in 2005, were the
most highly disturbed of these four sites (DI scores 16, 20).

This ability to continue breeding in apparently highly disturbed sites may be explained by
the presence of remnant wetland and/or bank-side vegetation cover. Comparison of
individual vegetation classes for these four nest sites (Appendix 6) shows that: these
sites had relatively intact native vegetation (forest, woodland, shrubland) within 50 m of
the wetland (100% cover in three sites and 60% cover in one site). In contrast, the mean
native vegetation cover around all 24 sites was only 20% + 22SD (0-100, n=96,
calculated by pooling four native vegetation classes for all sites, Appendix 6). Extent of
aquatic vegetation cover varied between the four sites (0%, n=1; 40%, n=1; 100%,
n=2). At the site with 100% aquatic vegetation cover, the nest was located on thick
floating mats. These data suggest that maintenance of fringing forest around the
wetland perimeter and/or aquatic wetland vegetation will contribute to crocodile nesting
and recruitment, even if other disturbances are present.
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Preliminary Status Review of Siamese Crocodile in Lao PDR

8. Conservation

8.1 Representation in Protected Areas

Lao PDR has one of the most extensive national protected area systems in Asia, but
wetlands are underrepresented (Claridge 1996; ICEM 2003; Robichaud et al. 2001).
Crocodile occurrence has been reported in 12 of 20 National Protected Areas, one proposed

NPA and at least one Provincial Protected Area (Table 17, Figure 3). Twenty-five of 122

national crocodile records (20%) are within NPAs. All are unconfirmed local reports and 21 of
25 records are “rank 3", indicating they may be unreliable.

Table 17: Crocodile Records in National Protected Areas (NPAs) in Lao PDR

Province NPA Data Last Recordsin Reported Current Crocodile Source
Source | Sighting Database Abundance | Status
Attapeu Bolaven Southwest* | Local 1990s 1 Seen annually Remnant populations? 1,5
Attapeu Dong Amphan Local 1996 1 Seen annually Remnant population? 12
Attapeu Nam Ghong PPA**  Local 1996 1 Unknown Remnant population? 511,12
Attapeu/Champ. Xe Pian Local 1990s 6 Unknown Locally extinct/very rare | 18,19
Bolikhamxay Phou Khao Khouay | Local 1980s 1 Infrequently Locally extinct/very rare | 1
seen
Champasak Dong Hua Sao Local 1990s 2 Unknown Locally extinct/very rare 1,10
Champasak Dong Khanthung Local 1990s 3 Unknown Locally extinct 1,2
Champasak Phou Xiang Thong | Local 1990s 2 Infrequently Small populations (1993); | 1, 17
seen locally extinct? (1996)
Khammouane Kham. Limestone Local 1980s 2 Infrequently Locally extinct/very rare | 1,3
seen
Saravan Xe Sap Local 1999 1 Infrequently Locally extinct/very rare 6
seen
Saravan Xe Bang Nouan Local 1994 3 Infrequently Very rare 1,710
seen
Savannakhet Dongphouvieng Local 1997 1 Unknown Unknown 9
Savannakhet Phou Xang He Local 1988 1 Infrequently Locally extinct/very rare | 1
seen
Xaignabouli Nam Phoun Local 1960s or Unknown Locally extinct 1
Negative record
Houaphanh Phou Louey Local None 1 Never seen Unsuitable habitat? 13
Khammouane Hin Nam No Local None 1 Never seen Unsuitable habitat? 14
Khammouane, Nakai-Nam Theun  Local None 1 Never seen Outside range? 15
Bholikhamxay
Bholikhamxay Phou Khao Khouay | Local None 1 Never seen That Xay waterfall - 16

unsuitable habitat?

Mekong Wetlands Biodiversity Conservation and Sustainable Use Programme
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*Proposed NPA. **Provincial Protected Area. Arecord not entered in national database (insufficient data). Source: 1-Salter
(1993); 2-Stuart (1998a); 3-Stuart (1998c); 4-Stuart (1998d); 5-R. Tizard pers. comm. June 2005; 6-Steinmetz et al. (1999); 7-
Timmins and Bleisch (1995); 8-Duckworth et al. (1999); 9-WWHF-Thailand (1998); 10-Claridge (1996); 11-R. Timmins in litt.
June 2005; 12-Davidson et al. (1997); 13-Stuart (1998e); 14-Stuart (1998b); 15-Timmins and Evans (1996); 16-Stuart (1998d);
17-Evans et al. (1996); 18-2005 surveys (App. 4); 19-Timmins et al. (1993)

Despite an apparently strong representation in the NPA system, the species is considered
very rare or locally extinct in 10 of 14 sites (71%). Sixty-five biologist survey weeks in the Xe
Pian NPA and 11 biologist-weeks in Dong Kanthung NPA in the 1990s resulted in no
sightings or signs of crocodiles (Stuart and Platt 2000). Targeted crocodile surveys in the Xe
Pian NPA in 2005 also indicated that C. siamensis is very rare or locally extinct in the park,
and was extensively hunted from the 1950s-60s (Section 7.1). Status surveys are urgently
required in the Dong Amphan NPA and Nam Ghong PPA, where local reports in 1996
indicated populations still occur (Davidson et al. 1997). These sites are contiguous with the
Xe Kong river and Virachey National Park in Cambodia, where crocodiles are confirmed to
occur (J. Daltry pers. comm.; Simpson and Han 2004), and this network of trans-border
protected areas may be significant for C. siamensis conservation. Crocodile declines are also
evident in other NPAs. In the Phou Xiang Thong NPA (Figure 3), local reports in the early
1990s suggested crocodiles persist (Salter 1993) but in 1996 only “vague” or negative
reports were obtained (Evans et al. 1996).

In the Xe Sap NPA, local reports were unconfirmed (Steinmetz et al. 1999) or unclear and
possibly of monitor lizards (Varanaus sp.) (Showler et al. 1998). Most available records from
protected areas are >10 years old.

The NPA system currently provides little protection for remnant C. siamensis populations in
Lao PDR, but given the range of records from NPAs, is a potential tool for C. siamensis if
populations could recover. The Provincial Protected Areas system is also an important
potential resource for C. siamensis conservation (there are >1,000 PPAs in Lao PDR), but
most PPAs are unmapped (M. Hedemark pers. comm.) and were not examined in this
review. “Negative” occurrence was reported in four NPAs, where local residents had never
seen or heard of crocodiles.

8.2 Community-Based Conservation

Conservation of wild C. siamensis in Lao PDR will largely depend on implementation of
community-based conservation approaches. Ninety-seven of 122 national crocodile records
(79%) are outside the NPA system; national records are from a total of 51 sites, of which 40
(78%) are outside NPAs. The only four documented nest sites in 2005 were all in
community lands. In many community-managed wetlands, traditional resource use systems
are breaking down due to lack of finances for other methods, a need for quick returns and
desire to access expanding markets (Claridge et al. 1997). Factors that hinder adoption of
sustainable practices include a focus on aquaculture and cultural reluctance of community
members to confront other individuals of inappropriate fishing practices, even if wetland
damage is occurring (Claridge et al. 1997). Community crocodile conservation may
contribute to sustainable wetland use, and in Lao PDR wiill involve at least three factors:
perceived spiritual value of crocodiles and wetlands, current wetland use, and, local socio-
economic conditions.
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Spiritual values. Eight of 17 villages surveyed in 2005 considered crocodiles to be a sacred
forest spirit, and in two sites, crocodiles and wetlands were strictly protected under local
community regulations (Section 6.3). In such sites, crocodile-related spiritual values may be
an important tool for crocodile conservation. Spiritual values vary between communities
(many communities hold no cultural value for crocodiles), and a site-specific approach would
be required for individual wetland complexes, involving documentation of current attitudes
toward crocodiles and mapping of sacred wetlands.

Wetland resource use. In 2005, 14 of 15 wetlands where crocodiles were reported to
currently occur were subject to varying resource use, particularly fishing. Resource use was
prohibited in two of 15 sites due to crocodile-related spiritual beliefs. Assessment of
disturbance variables (Section 7.6) indicated that crocodiles may persist in sites utilised by
communities, if a fringing cover of bankside vegetation and/or aquatic vegetation in the
wetland is retained. This suggests that some regulated wetland use (e.g. fishing) may be
balanced with crocodile conservation. The value of community-based wetland regulations
has been shown for fish conservation in Lao PDR (Baird 2000; Baird and Flaherty 1999).

Local socio-economic conditions. In 17 villages surveyed in 2005, rain-fed rice cultivation and
subsistence NTFP collection (including hunting) were the main forms of subsistence.
Literacy levels varied between villages and only one village had access to a secondary
school. Fifteen of 17 villages had never been exposed to any conservation activities (Section
6.5). These conditions suggest a low current awareness of conservation. Community-based
crocodile conservation would need to consider site-specific socio-economic conditions of
villages closest to wetlands that support crocodiles, including: community ownership, land
allocation and zoning around the wetland, current resource use around the wetland, planned
regional developments at/near the wetland, and, appropriate techniques to deliver
conservation awareness.

8.3 High-Priority Sites Identified in 2005

Conservation of C. siamensis in Lao PDR will require at least two approaches: a landscape-
level approach for management of a range of permanent and seasonal wetlands utilised by
crocodiles, between provinces and possibly national borders (especially with Cambodia); and,
protection of documented nesting sites, particularly where successful breeding is occurring.
In 2005, surveys and analysis of available national crocodile records (Section 5) identified
seven river systems that support sites of high conservation priority (below). Survey priorities
for other sites of potential conservation importance for C. siamensis are described in Section
8.4.

(Highest priority) Xe Pian-Xe Kampho-Xe Kong river systems: Attapeu Province

2005 surveys confirmed that crocodiles are very rare/extinct in the Xe Pian NPA but that
small breeding populations persist in wetlands north of the NPA (Sanamxay District).
Unconfirmed records (1996) occur from the Xe Kong and Xe Sou rivers, east of the Xe Pian-
Xe Kampho rivers (Davidson et al. 1997). Crocodiles are confirmed to occur nearby in
Cambodia, in the Xe Kong river (10+, Simpson and Han 2004) and Virachey National Park (J.
Daltry pers. comm.), suggesting the occurrence of connected populations between Lao PDR
and Cambodia. Confirmed nesting: Beung Pulone wetlands complex
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(High priority) Xe Don river system: Saravan Province

A single nest with eggs was observed in 2004-05, and crocodiles were reported from two
districts (Saravan and Khong Xe Don). The extent of wetland complexes along the Xe Don
river is unclear but may support other breeding crocodiles. Confirmed nesting: Nongboua
pond and Xe Don river

(Medium priority) Xe Bangfai river system: Savannakhet Province

A single nesting crocodile is confirmed in one wetland and small numbers of crocodiles are
reported (Xaibouli District). The extent of wetland complexes along the Xe Bangfai river is
unclear but may support other breeding crocodiles. Confirmed nesting: Boua Thong lake
(and potentially Beung Saiyan lake)

(High priority) Xe Banghiang river system: Savannakhet Province

The lower reaches of this river are close to confirmed crocodile locations along the Xe
Champhone river (below), and records reported since the 1960s suggest crocodiles persist.
Nesting was reported in the upper reaches in the 1960s (J. Johnston pers. comm.) and a
crocodile was killed in an upstream tributary (Xe Lanong river) in 2004. Four of six
communities interviewed in 2005 (Nong District) had never seen crocodiles, suggesting
surveys should target the lower reaches. Confirmed nesting: unknown

(Highest priority) Xe Champhone river system: Savannakhet Province

At least one small confirmed breeding population occurs along this river and others are
reported (Atsaphone and Champhone Districts). Many additional, unsurveyed wetland
complexes occur along this river that may support crocodiles. This is among the most
important river systems for crocodile conservation in Lao PDR. Confirmed nesting: Kout
Mark Peo wetlands complex

Surveys in 2005 confirmed the occurrence of crocodiles at six sites within the above river
systems. Key threats and priority follow-up actions for five sites are presented in Table 18.
The sixth site where crocodiles were confirmed, the Xe Lanong river (an upper tributary of
the Xe Banghiang river, above) is not included because the species now appears to be very
rare in this system.
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8.4 New Status Surveys

Unsurveyed wetlands of potential importance for C. siamensis conservation were identified
from assessment of reliability, distribution, habitat and date of 122 national crocodile records.
The following sites were excluded: sites surveyed in 2003-05; sites where other scientists
had clearly reported that crocodiles were extinct/very rare (Dong Kanthung NPA); and, sites
with only single or historical records (<1979) and which appeared to be toward the historic
limits of range (records from Bholikhamxay, Luang Namtha and Khammouane Provinces and

Vientiane Municipality, and extreme east of Savannakhet Province). Status surveys are

68

recommended in four provinces (Attapeu, Champasak, Saravan and Savannakhet) (Table 19).

Table 19: Locations and Priorities for Further Status Surveys of Crocodylus Siamensis in Lao

PDR

Province

Attapeu

Attapeu

Champasak

Champasak

Champasak

Champasak

Saravan

Saravan

Savannakhet

Savannakhet

Savannakhet

District(S)
Hadxaifong,

Sanamxay

Sanxai

Khong
Phathoom-
phone

Sanasomboon

Sukuma

Khong Xe Don

Xe Bang
Nouan,
Lakhonepheng

Champhone

Atsaphone,
Champhone

Champhone

River System
Xe Pian-Xe

Kampho rivers

Xe Kong-Xe
Kaman

Mekong River

Houay Thouay

Mekong River

Houay
Khammouane

Xe Don

Xe Bang
Nouan

Xe Banghiang

Xe
Champhone

Xe Xangxoy

Records

4

1

1

N

Survey Site And Justification

Bung Nong Ngom and Houay Soymong wetlands.
Confirmed breeding in region (2005); local reports
(1990s)

Dong Amphan NPA and Nam Ghong PPA. Local reports
(1996); crocs confirmed in Xe Kong river and Virachey
NP (Cambodia); potential transborder populations

Seephandon wetlands. Local reports (1990s); extensive
wetland habitats; crocs historically abundant

Dong Hua Sao NPA. Local reports (1990s); crocs
historically abundant

Phou Xiang Thong NPA. Local reports (1990s); crocs
historically abundant

Houay Khammouane, Houay Khala and nearby
tributaries. Local reports (1990s); crocs historically
abundant

Thouang stream and nearby wetlands. Local reports
(2004); breeding status unclear

Xe Bang Nouan NPA. Local reports (1993-4)

Nong Louang wetlands. Local reports (1990s, 2003);
near confirmed breeding sites in Xe Champhone river
system

Wetlands near confluence with Xe Xangxoy; upper
reaches near Nathom village. Confirmed breeding in one
area (2005); juvenile seen (1998); other reports (2004)

Wetlands near confluence with Xe Champhone. Local
reports (2003); near 2005 confirmed breeding site

Survey Priority

High

High

Medium

Medium

Medium

Medium

Medium

Medium

High

Highest

High
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The "highest” priority site for status surveys is the Xe Champhone river system in
Savannakhet Province. Surveys from 2003-05 confirmed the presence of one small breeding
population in a single lake (Kout Mark Peo) in Champhone District. Many unsurveyed
wetland complexes exist along the lower and upper reaches of this river, which may
potentially support crocodiles. The sighting of a juvenile crocodile in 1998 (Mateus 2001)
indicates breeding may still be occurring in the upper reaches.

8.5 Reintroduction

Reintroduction has been considered in some countries as a potential method for
conservation of C. siamensis. It has been conducted in Viet Nam (Polet 2004), is being
planned in Thailand (IUCN-CSG Working Group unpublished minutes 2004; Temsiripong
2001) and has been suggested for some sites in Cambodia (Jelden et al. 2005). Many C.
siamensis exist in farms in Thailand, Cambodia and Viet Nam, and are a significant resource
for potential reintroduction efforts (Ross 1998). In Lao PDR, a potential reintroduction source
of C. siamensis is the Ban Kuen Zoo in Vientiane, which houses the only known large
captive collection of C. siamensisin Lao PDR (Phothitay et al. 2005; Thorbjarnarson 2003).

Any reintroduction program in Lao PDR would need to consider the following:

* Isreintroduction really needed, or should conservation efforts first focus on protecting
the remaining crocodiles and their habitats?

* Are the crocodiles to be introduced 100% genetically “pure” C. siamensis or are they
hybrids with other species? Genetic testing would be essential to confirm that only
distinct
C. siamensis, not hybrids, are used.

*  How do local communities feel about reintroduction? Are crocodiles protected by
community beliefs at the site? It is possible that in some sites, introduced crocodiles
would be caught and sold for the skin trade.

* Is there enough financial and technical support to monitor the status of crocodiles that
have been reintroduced? Any reintroduction program would need to include monitoring
of the individual crocodiles, to assess the success and any problems of the project.

« Adherence to IUCN reintroduction guidelines, particularly the need to ensure that health
animals (with no diseases or parasites) are released into the wild (IUCN 1995).

At the current time, reintroduction of C. siamensis is not recommended for crocodile
conservation in Lao PDR. This is because crocodile surveys have confirmed that Lao PDR
still supports globally important crocodile populations. Current conservation efforts should
focus on maintaining these existing populations.

8.6 Capacity and Awareness-Raising in 2005

One objective of 2005 surveys was to introduce crocodile survey techniques to government
counterparts, and raise public awareness of C. siamensis. The following were achieved from
March-June 2005.

Mekong Wetlands Biodiversity Conservation and Sustainable Use Programme
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Capacity building. Project planning, selection of survey sites, fieldwork and reporting were
conducted in cooperation with LARReC (Ministry of Agriculture and Forestry), provincial and
district forestry divisions (PAFO, DAFQO). Surveys were conducted in six districts of three
provinces, and a total of 10 forestry officials (PAFO/DAFO) accompanied surveys. Informal
field training was provided in spotlight and transect survey techniques, habitat
measurements and use of datasheets. Information on crocodile conservation and threats
were explained during surveys and meetings with national counterparts. A field data sheet
for spotlight surveys was translated to Lao language (Appendix 1). Three LARReC officials
(Mr. C. Phothitay, Mr. S. Chanrya and Mr. Somphanith) received WCS field training during
crocodile surveys in 2003 and 2005 (Thorbjarnarson 2003), and in 2004, undertook
independent crocodile surveys. Four progress reports describing key findings of 2005 field
surveys and suggestions for follow-up work, were translated to Lao language and submitted
to relevant national, provincial and district forestry offices.

Public awareness. Popular-press articles describing the 2005 survey results were prepared
by WCS, MWBP and LARReC and published in:
* |UCN Asia Newsletter (May 2005: 7-8);

« |UCN International Species Newsletter (Bezuijen and Phothitay in press June 2005);

* IUCN Crocodile Specialist Group Newsletter — two articles (Phothitay et al. 2005;
Bezuijen and Phothitay in press June 2005);

« Vientiane Times Newspaper (Lao PDR) (May 26, Issue 99) (cover article); and,

« a MWBP media release of 2005 surveys was published in Asia (six regional
newspapers), the USA (38 state and local newspapers), South Africa (one newspaper),
Canada (one newspaper) and the UK (two newspapers).

NGO co-operation. Informal discussions were held with World Wildlife Fund (Lao and
Cambodia branches) concerning C. siamensis conservation in Lao PDR and Cambodia, and
technical input was provided for the crocodile component of the draft (2005) “ Biological
Assessment of the Lower Mekong Dry Forests Ecoregion” being prepared by WWF. The
Fauna and Flora International-Cambodia Programme provided information and technical
reports about FFI crocodile conservation efforts in Cambodia, and was regularly updated
about progress of the 2005 Lao PDR surveys.
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Appendix 1: 2005 Field Survey Forms

Crocodile Survey (Day-Time)

COUNTRY:

SURVEY TEAM (names):

PROVINCE:

DISTRICT:

RIVER SYSTEM:

SITE:

GPS location:

DATE:

Daytime Search Results

Type of sign*

GPS location (N/E)

Dist. from Size** Notes
waterbody (m)

*choose: Trail (includes tracks, haul-out points) / Dung / Nest/ Crocodile / Other (describe)
**if dung, measure length x width (cm)

SEARCH AREA SEARCH EFFORT

Length (1) (m) = Start time

Width (1) (m) = Finish time

Length (2) (m) = No. people (if searching different areas)
Width (2) (m) = Total person-hours:
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Additional Fauna Observations

Date = Species No. | GPS location (for Notes Observer
threatened species
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Crocodile Spotlight Survey (Night-Time)

COUNTRY: DATE:

PROVINCE: START TIME:
FINISH TIME:

DISTRICT: TOTAL KM:

RIVER: START LOCATION

SURVEYOR: 1. GPS:

DRIVER: 2. Km from mouth:

NAVIGATOR: 3. Description:

VESSEL (circle): canoe / speedboat FINISH LOCATION

and engine HP: 6 /15/40 | 1. GPS:

EQUIPMENT (circle):  Torch / Spotlight 2. Km from mouth:

3. Description:

SURVEY CONDITIONS

(Circle)

Cloud cover 1/4 (=no cloud) 2/4 3/4 4/4 (=full cloud)
Rain none light moderate heavy

Moon none Yafull >half full

Tide high low no tidal influence

If no tidal influence

water levels high  water levels low water levels medium

Kmfrom | Coordinates
mouth (map/GPS)

Species Size  Time | Notes
(ES=eyeshine) (ft) (e.g. habitat)
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Interview - Local Information on Crocodiles

Interviewer:  Wetland: GPS of wetland:
GPS of village:
Name of interviewee Age Profession Village No. years residence Date of interview

—_

. Have you seen a crocodile? Y / N
. Please describe what a crocodile looks like. How many forms or species occur in the area?

N

w

. What is the local name for crocodile?

IN

. When is the last time you saw a crocodile? Month: Year:

5. Where did you last see a crocodile? Describe location — site name, closest village

[©)]

. Have you seen a crocodile nest? Y / N If yes, when? Month: Year:

~

. Please describe the nest — shape; size; number of eggs; female at nest?

8. What are the uses of crocodile for local people?
Eat meat? Y / N Eateggs? Y / N Sell skin? 'Y / N

Residents afraid of crocodiles? Y / N Has anyone ever been eaten by a crocodile? Y / N

9. Beliefs. What are the local beliefs associated with crocodiles? Are there crocodile
shamans?

10. Hunting and trade. Is/was the species hunted? When? Why? How intensively? Hunting
methods? Sale prices? Sold / transported to where?
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11. Notes
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Waterbody And Resource Use Data Form

SITE: SURVEY TEAM (names):

GPS location:

DATE:

Waterbody (circle): natural / artificial (earth) / artificial (dam). Duration (circle): permanent / seasonal
Wetland classification(Claridge 1996):
Nearest village: Under land ownership of (list village):

1. Wetland structure and vegetation cover on top of water surface

Perimeter (m): % Open water: %cover groundlayer: NTFPs harvested in wetland:
Length (m): %cover Eichhornia weed: %cover canopy:

Width (m): % Mimosa within 50 m of bank: height groundlayer (m):

Depth (m): Substrate (circle): mud / sand / gravel | height tree canopy (m):

2. Bankside habitat and landuse within 50 m of waterbody

Category %cover (must | Canopy | %understory cover Notes (eg NTFPs harvested)
add up to 100%) = height (over area of natural
(m) vegetation)
Forest (single overall value for 50
Woodland m around waterbody):
Savannah
Shrubland

Cleared land/road

Irrigated Rice (channels
from swamp)

Rain-fed Rice

3. Resource use at wetland

Fish traps? Hooks? Nets? Fishing for:
Y /N Y/N Y/N Subsistence and/or Local trade and/or External trade
Fishing months (list): No. households fishing at wetland: | Wildlife hunting (circle):

Subsistence and/or Local trade
and/or External trade
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Timber logging w/in 50 m of waterbody: Fuelwood collection w/in 50 m of

Subsistence and/or Local trade and/or waterbody: Yes / No
External trade

Waterbody is No. village buffalo: No. village | %area grazed by
watersource for COWS: domestic cattle:
cattle? Y/ N

No. seasonal huts  No. permanent homes at  %cover w/in 50 m of waterbody
at waterbody: waterbody: burntin last 2 yrs

= %

5. List any village resource regulations for wetland:

6. General habitat description/notes:

7. Variables recorded on “waterbody and resource use” form

Cattle access to waterbody restricted in
any months? (list):

Fire used to clear land for agri/other
purposes? Y / N

Waterbody permanence (seasonal/permanent), type (natural/artificial) and structure:
Perimeter, length and width of discrete waterbodies (lakes, ponds) were measured with
GPS by walking around the waterbody. Along rivers, the specific length and section of river
that was visited was measured, by GPS or topographic map. Waterbody depth: recorded in
the centre of the waterbody or midstream, with a graduated pole.

Vegetation cover in the wetland:

(a) %open water surface, percent of cover groundlayer, percent of cover canopy
(adding to 100%, visual estimate, minimum 10% increments);
(b) height of groundlayer and tree/shrub canopy (m) (visual estimate)

Weed invasion in the wetland:

(a) percent cover Eichhornia weed within the waterbody;
(b) percent cover Mimosa pigra within 50 m around the waterbody (visual estimates,

10% increments).

Mekong Wetlands Biodiversity Conservation and Sustainable Use Programme
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Perimeter habitat and landuse within 50 m around the waterbody: Entire perimeter within 50
m radius of waterbody is walked or, at least five points perpendicular to the waterbody (up
to 50 m from waterbody) are visited. All categories below are given a value (visual estimate,
10% increments). Natural vegetation categories modified from Claridge (1996).

(a) Natural vegetation categories

Forest: Tree cover with crowns generally touching. Canopy >80% of cover

Woodland: Tree cover with crowns not touching. Canopy 30-79% of cover

Savannah: Tree cover where trees are scattered. Canopy <30% cover

Shrubland: Vegetation consisting primarily of woody vegetation with multiple
stems

Bare land/roads: Defined in this project as entirely cleared/burnt land or roads and
paths

Irrigated Rice: On Floodplain or Backswamp/Marsh, channels constructed from
waterbody

Rain-fed Rice: On Floodplain or Backswamp/Marsh

All categories add to 100%. The “dominant” habitat was any single category which
occupied >50% of total cover, or else the overall habitat was regarded as “mixed”.

(b) Understorey cover. The percent cover of non-agricultural understorey cover within
50 m of the waterbody was recorded (visual estimate, 10% increments).
%understorey cover for any “forest”, “woodland”, “savannah” or “shrubland”
categories within the 50 m transect were summed and divided to derive a single
overall value.

(c) Mean canopy height (m). Visual estimate of canopy height within 50 m of
waterbody. In each transect, canopy heights of all vegetation categories present
were summed and divided, to derive a single overall canopy height value for each
transect.

Burning within 50 m of the waterbody. (a) Local guide was asked —'Is fire used to clear the
land for agricultural or other purposes? Yes / No'. (b) percent cover within 50 m radius of
waterbody that has been burnt within previous 2 years. Age of fire scars/burns was obtained
from local guides (visual estimate, 10% increments).

Local resource use at waterbody. A series of simple questions about fishing, wildlife hunting,
timber logging and number of village livestock was asked of local guides that accompanied
surveys (see survey form). For wildlife hunting and timber logging: “local trade” = hunting
conducted by local residents for sale within village or to nearby villages; “external trade” =
hunting conducted by non-residents from other villages/districts or, hunting conducted by
residents in order to supply an organised commercial trade with district/provincial/regional
traders.

Traditional resource regulations. Local guides or village head was asked: “are there village
rules for traditional use of the waterbody?” If further clarification was needed, examples
were given such as ‘are there fishing and non-fishing areas?’
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Socio-Economic and Interview Form

COUNTRY:

Name of interviewer:

PROVINCE:

DISTRICT:

VILLAGE:

Name of person interviewed:

GPS LOCATION:

DATE OF VISIT:

Nearest wetland site:

No. houses: Primary school? Yes / No
No. families: Secondary school? Yes / No
Total population: Medical clinic? Yes / No
Ethnic group: Road access? Yes / No
Year of settlement: Grid electricity? Yes / No
Water source: natural / dam / well Land allocation? Yes / No
How many residents can read? Village land use map? Yes / No

Wildlife hunting:

Subsistence and/or Local trade and/or External trade (circle)

Are there village rules and/or traditional use of waterbody? Yes / No

If yes, describe. Write name of waterbody

Any current village assistance programs? Y / N Any previous village assistance programs? Y/N

If Yes, describe:
When?

Who?

What?

If Yes, describe:
When?

Who?

What?

Mekong Wetlands Biodiversity Conservation and Sustainable Use Programme
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Current regional development near village?
Eg roads, dams, pipelines, etc

When?

Who?

What?

NOTES (eg any nearby protected areas?)
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Appendix 2: Maps of 2005 Wetland Survey
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3. Saravan and Savannakhet Provinces (Saravan and Nong Districts)
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4. Savannakhet Province (Champhone District)

CROCODILE SURVEY LOCATIONS
Champhone District, Savannakhet Province, Lao PDR
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5. Savannakhet Province (Nong District)
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Appendix 4: 2005 Interview Data
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Methods for Biometric

Measurments

Methods for measurements of living individuals

Methods follow Bezuijen et al. 1995 and Ross and Mayer (1983). Measurement unit in
parentheses. Intended accuracy of measurements to 1 mm. Measured with Vernier
callipers for small individuals and a 5 m tape rule for larger individuals.

TL (total length):
SVL (snout-vent length):
HL (head length):

HW (head width):
SE (snout-eye):

SW (snout-width):
PP (point-to-point):
MP (mid-point):

|O (inter-ocular):
Sex:

Belly:

Gular:

DCV and SCV:

PC pattern:

PC1-25:

Teeth:

tip of snout to tail (cm)

tip of snout to anterior extremity of cloaca (cm)

tip of snout to median posterior edge of cranial platform (i.e.
parietal bone) (cm)

widest part of head, near posterior edges of surangular bones (cm)

tip of snout to anterior edge of orbit (i.e. concavity of lacrimal bone)

(cm)

minimum snout width, across third large tooth socket from snout
tip (cm)

width of cranial platform, between posterior lateral extremities of
squamosal bones (cm)

width of cranial platform, across middle of the platform (cm)
minimum width between orbits (eye sockets) (cm)

determined by direct observation of cliteropenis

number of transverse scale rows from posterior to collar until
anterior margin of cloaca

number of transverse scale rows from anterior extremity of
mandibular symphysis to and including collar

double- and single-caudal virticils. Number of raised scales along
the lower body of the individual, which merge to a single row
along the tail. After Ross and Mayer (1983)

the arrangement of scales exhibited in the anterior set of
precaudal scales (i.e. before the nuchal plate). See Bezuijen et al.
(1995a,b, 1997) for further details

number of individual scales in each transverse row of precaudal
scales from anterior extremity of precaudal scales until the
junction of precaudals / caudals (after Ross and Mayer 1983)

no. tooth sockets in: upper jaw (notch to snout tip=T:UF; behind
notch to back of jaw=T:UB) and lower jaw (4" large socket to
snout tip=T:LF; 5" tooth to back of jaw=T:LB)

Skull measurements (cm). As for living animals:

Length:
Width:

Snout-eye:
Snout width:
PP width:

MP width:
|O width:

from anterior of premaxilla bone to posterior of parietal bone
across the surangular / quadratojugal bones, the widest part of the
skull

from anterior of premaxilla to anterior of prefrontal

across the narrowest section of the makxilla

across the extreme posterior extremities (or “points”) of the
squamosals

across the mid-section of the squamosals

minimum width between the orbits (eye sockets)
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Summary Descriptions of C. Siameseis Nesting Sites Surveyed in 2005

Attapeu Province (Sanamxay District): Beung Pulone / B. Ke wetland complex

Mosaic of permanent/seasonal lakes and ponds in the Xe Pian river catchment, east of the
river and immediately north-east of the Xe Pian NPA. Both wetlands are surrounded by tall
dry dipterocarp forest and support thick grassbeds and floating aquatic vegetation. Beung
Pulone and B. Ke are the largest wetlands in this area and smaller wetlands are located
nearby. Previous surveys reported the potential presence of crocodiles (WWF Thailand 1997),
which was confirmed in 1997 (Davenport et al. 1997). Breeding in B. Pulone/B. Ke was
confirmed in 2005. These wetlands are more intact than two visited in the Xe Pian NPA
(Nong Palu, Nong Ke), and are of high conservation significance for crocodiles. Both B.
Pulone and B. Ke are currently threatened by frequent burning of fringing forest, and
trampling and grazing by livestock. At B. Ke, an electricity transmission line is currently being
built at the southern end of the wetland, and an irrigation scheme is being assessed. The Xe
Pian NPA once supported crocodile populations (GOL 2000; WCS 1995) but 2005 surveys
revealed crocodiles are now very rare/locally extinct in the NPA, increasing the relative
significance of this wetland complex.

Saravan Province (Saravan District): Nong Boua pond/Xe Don river complex

Small pond 200 m from the Xe Don river. The site is protected by crocodile-related
community beliefs of Nongboua village, and evergreen forest (>20 m high) surrounding the
pond is relatively intact. The eastern edges of the pond support dry dipterocarp forest and
are grazed. No fishing, hunting or other NTFP collection occurs at the pond. The water
surface is partly covered by a weed, water hyacinth. A relatively intact forest corridor links
the pond to the Xe Don river, which is intersected by a small unsealed road. In 2005, this
road was frequently used by a nearby commercial logging company. Near Nongboua village,
the Xe Don river is slow-flowing, with 4-5 m high, steeply sloping banks. The river is 2 m
deep (at the time of dry-season survey) and fringed by evergreen forest (20-30 m high) and
bamboo stands (15 m).

Savannakhet Province (Champhone District): Kout Mark Peo lake

Habitat. Located within a mosaic of permanent/seasonal wetlands extending east and west
of the Champhone river. A large, permanent artificial lake (Cheo lake) is adjacent to KMP lake,
which was constructed for rice irrigation. Two villages (Tansoum, Laonath) are within 4 km
of KMP lake. Natural wetlands include open ponds, small vegetated swamps and oxbow
lakes. The Champhone river (15-20 m wide, with sandy, steeply sloping banks) is subject to
seasonal flooding and rises several metres in the wet season, flooding nearby wetlands. In
the dry season, the river comprises a series of long, slow-flowing or standing pools.
Historically, this region was dominated by dry dipterocarp forest. KMP lake is partly
encompassed by remnant stands of dry dipterocarp forest, thick stands of spiny bamboo
shrubland and rice fields. The lake's water surface is 100% covered by thick floating mats of
native vegetation (reeds, grasses), with a 3-5 m canopy of trees. In contrast to nearby
wetlands, the waterbody itself is relatively intact and is unburnt. In the wet season, the lake
probably connects with nearby wetlands, including Kout Tao and Kout Noy. Comparison with
nearby, more impacted wetlands indicated that lake margins are slowly being invaded by
water hyacinth and riparian trees, which may result in reduced water surface and crocodile
nesting habitat in the long-term.
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Human impacts. Much of the region is cleared and frequently burnt. The banks of KMP lake
are currently being cleared/burnt to create rice fields. Mimosa pigra has invaded nearby
areas and is currently invading areas of KMP lake that are being opened up. Water hyacinth
Eichhornia has invaded most open water areas of the lake. Until 2005, much of the lake's
inner and bankside vegetation was intact, and weed invasion, fire and drainage were low
threats. The site is visited by low numbers of residents from at least two villages (Tansoum
and Laonath) for wet season fishing. The western bank is bordered by a raised earthen
bund/path (1 m high), which is used for tractor and person access. The southern edge has
been partly cleared and burnt and has two small irrigation canals (0.5x0.5 m) from the lake to
nearby rice fields. One canal (1x0.5 m) was dug in the western bank in the 1970s, but has
dried out. The eastern and northern banks maintain a relatively intact cover of bamboo
shrubland. Fire risk is increasing due to these activities and if the core area of wetland is
burnt, this will probably result in conversion to grass and Mimosa, and a permanent loss of
crocodile nesting habitat. Other activities around the lake include regular trap- and line-
fishing, opportunistic (subsistence) hunting (birds, small mammals, turtles), watersnail
collection.

Savannakhet Province (Xaibouli District): Boua Thong lake complex

Small wetland complex (Boua Thong, Hor and Saiyan lakes) close to Xe Bangfai river. All are
protected to varying degrees by community regulations, which relate partly to local spiritual
beliefs in crocodiles. Boua Thong lake is surrounded by relatively intact, seasonally flooded
riparian forest. The site is 100 m from Beung Boua Tong Village and is frequently visited by
residents, partly to see a single resident crocodile in the lake. Hor lake is largely cleared and
surrounded by terraced rice fields, with some remnant forest occurring >200 m from the
lake. Both lakes are open and have no surface vegetation. Saiyan lake is the largest and
>50% vegetated, and some of the margins are bordered by evergreen/dipterocarp forest.
Additional, unsurveyed wetlands occur along the Xe Bangfai and other crocodiles may still
occur in the region. Further surveys are required to assess the extent and condition of other
wetlands.

Mekong Wetlands Biodiversity Conservation and Sustainable Use Programme
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Appendix 7: Socio-Economic Data in 2005
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Appendix 8: 2005 Project Meetings and
Survey Itineraries

Project meetings

1. Informal meeting with Tansoum Village, Champhone District, Savannakhet Province: Kout
Mark Peo swamp

Date: 16™ March 2005. Present: Tansoum Village (Village Head Mr. Khamphor, Deputy
Head, village elders); Provincial Forestry and Agriculture Office Savannakhet (Mr.
Somchan Phanthanlangsy PAFO, Mr. Chompeth DAFQO); LARReC (Mr. Chanthone
Sophithay); WCS (Mark R. Bezuijen). Minutes:

Chanthone/Mark: Summary of survey results and possible issues

Mr. Khamphor:  Request PAFO/DAFQO assistance to develop site regulations.

Mr. Somchan: Detailed landuse map required for follow-up. Will report to PAFO to
develop district/village regulations. Landuse map approved and distributed
to nearby villages.

Mr. Khamphor:  PAFO should legally zone the swamp to Tansoum village, because current
land ownership is unclear.

All: Agreement that follow-up is needed, especially regarding land zonation
and community regulations.

2. Informal meeting with PAFO Savannakhet, Savannakhet town: results of field surveys
March 2005

Date: 18" March 2005. Present: Provincial Forestry and Agriculture Office Savannakhet
(Mr. Thong Eth Phayvanh, Deputy Director PAFO); LARReC (Mr. Chanthone Sophithay);
WCS (Mark R. Bezuijen). Minutes:

Chanthone/Mark: ~ Summary of survey results and potential management, esp. conservation of KMP
for crocodile breeding.

Mr. Phayvanh: Tansoum village should be focus for KMP conservation; village benefits required
to replace what is lost if fishing etc restricted; ecotourism should be explored; he
will propose site management to Head PAFO and Provincial Govenor; more
surveys required for such a submission; DAFO will be involved surveys.

3. Informal meeting with PAFO Attapeu, Attapeu town: results of field surveys April 2005
Date: 8 April 2005. Present: Provincial Forestry and Agriculture Office Attapeu (Mr.
Khampao Suptavi, Head Administration Unit PAFO); LARReC (Mr. Chanthone Sophithay);
WCS (Mark R. Bezuijen).

Minutes: Head and Deputy Heads of PAFO away on business. Presented field results to Mr.
Suptavi.

4. Field surveys Nong District, Savannakhet May 2005
PAFO visited after surveys, but heads away. Mr. Somchan/Sisangvon (PAFO) would report

on survey results.

5. Field surveys Saravan and Attapeu Provinces, May 2005
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No PAFO/DAFO meetings after surveys (returned to town on Sundays). Progress reports
sent to PAFO/DAFO with survey results. The officers who accompanied surveys stated they
report on survey results on behalf of the team.

Survey itinerary

First field survey (Champhone and Xaibouli Districts, Savannakhet Province)

10 March
11 March

12-15 March

16 March

17 March

18 March

Drive Vientiane to Savannakhet town. Overnight.

Meet Mr. Somphong Chanthavong (Deputy Director Division Agriculture
and Forestry). Discuss survey objectives. Meet Mr. Somchan
Phanthalangsy (PAFO field staff). Purchase field supplies. Drive to
Champhone District. Meet DAFO. Discuss survey objectives. Meet Mr.
Chompeth (DAFO field staff). Drive to Laonath village. Due to a festival,
residents unable to assist surveys. Drive to Tansoum village. Meet Mr.
Khamphor, village head. Discuss surveys. Overnight.

Field work at Kout Mark Peo, Kout Tao, Kout Xe Hack and Kout Noy
swamps.

Return to Tansoum village. Discuss survey results with village head.
|dentify key threats to crocodile habitats. Return to Savannakhet town.
Overnight.

Drive to Xaibouli District. Meet DAFQO, discuss survey objectives. Meet Mr.
Boundouan Monepadith (DAFO field staff). Drive to Ban Beung Boua
Thong village. Meet Mr. Seuth (village head).

Visit three wetlands close to village. Overnight.

Return to Savannakhet town. Meet Mr. Thong Eth Phayvang (Deputy
Director PAFO). Discuss survey results and identify potential follow-up
activities. Return to Vientiane.

Second field survey (Sanamxay District, Attapeu Province)

31 March
1 April

2-8 April

8 April

9 April
10 April

Drive Vientiane to Pakse town. Overnight.

Drive Pakse to Attapeu town. Meet PAFO (Mr. Sisavath). Purchase field
supplies. Drive to Sanamxay District. Meet Mr. Thongsavath (Head DAFO)
and Mr. Bandith (field staff). Drive to Pindong Village.

Field work in Sanamxay District (Beung Kae, B. Pulone, Nong Hoi, N.
Khoung Hape wetlands).

Drive to Sanamxay District. Meet Mr. Thongsavath. Discuss survey
results. Drive to Attapeu. Meet Mr. Khampao Suptavi (Head
Administration Unit PAFO). Discuss results. Overnight Attapeu.

Drive Attapeu to Pakse. Overnight Pakse.

Fly Pakse to Vientiane.

Third field survey (Nong District, Savannakhet Province)

4 May
5 May

6 May

Drive Vientiane to Savannakhet town. Overnight.

Purchase field supplies. Meet Mr. Sompon Chantavong (Deputy Director
Forest Division PAFO), Mr. Somchan and Mr. Sisangvon (PAFO officers).
Drive to Nong District. Overnight Ban Muangnong Village (district centre).
Meet Mr. Keoudone (Deputy Head Nong District) and Mr. Sivilay (Head
DAFQ). Drive to Ban Salang Village and other villages. Overnight Ban

Mekong Wetlands Biodiversity Conservation and Sustainable Use Programme
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Phouthai Village. Night survey commenced (Xe Samouan river) but
stopped due to heavy rains.

7 May Conduct interviews in villages in district. Overnight Ban Muangnong
Village (district centre).

8 May Boat trip up Xe Lanong river to conduct interviews at villages. Overnight
Ban Muangnong Village (district centre).

9 May Drive to Sepon District. Conduct interviews in some villages. Return to
Savannakhet town. Overnight.

10 May Drive Savannakhet to Vientiane.

Fourth field survey (Saravan District, Saravan Province and Xe Pian NPA, Sanamxay

District, Attapeu Province)

26 May Drive Vientiane to Pakse town. Overnight.

27 May Purchase field supplies. Drive Pakse to Saravan town. Meet Mr. Somkhit
Senthavy (Deputy Head PAFO Saravan). Meet DAFO (Mr. Kholakhanh).
Drive to Nongboua Village. Overnight.

28 May Field surveys Xe Don river and Nongboua wetland. No boat available for
river survey. Overnight.

29 May Return to Saravan town. Drive to Attapeu town. Purchase field supplies.
Overnight.

30 May Purchase field supplies. Meet Mr. Soulisack (Head PAFO Attapeu). Drive
to Sanamxay District. Meet DAFO. Drive to Ban Mai village. Overnight.

31 May Boat ride Ban Mai to Phonesaat village (Xe Pian NPA). Overnight.

1 June Boat ride Phonesaat village to fork Xe Pian/Xe Kong rivers. Spotlight
survey. Overnight Xe Pian/Kampho fork.

2 June Boat ride to Xe Kampho river to Nong Ke village. No spotlight survey
(heavy rain). Overnight.

3 June Boat ride Xe Kampho river to fork Xe Pian/Xe Kampo rivers. Overnight.

4 June Boat ride Xe Pian/Xe Kampho fork to Phonesaat village. Overnight.

5 June Boat ride Phonesaat to Ban Mai village. Drive to Attapeu then to Pakse.
Overnight.

6 June Drive Pakse to Vientiane.

River distances travelled in Xe Pian National Protected Area, June 2005

Xe Pian river

River mouth (fork with Xe Kong river) (=km 0) - fork with Xe Kampho river (=km 18) 18 km
Fork with Xe Kampho river (=km 18) — Phonesaat village (=km 45.5) 27.5 km
Phonesaat village (=km 45.5) — Ban Mai village (=km 75) 29.5 km

Xe Kampho river
River mouth (fork with Xe Pian river) (=km 0) — Nong Ke village (=km 12) 12 km
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The Mekong Wetlands Biodiversity Conservation and Sustainable Use Programme
(MWBP) is a joint programme of the four riparian governments of the Lower Mekong
Basin — Cambodia, Lao PDR, Thailand and Viet Nam — managed by the United Nations
Development Programme (UNDP), the World Conservation Union (IUCN) and the
Mekong River Commission (MRC), in collaboration with other key stakeholders. With
funding from the Global Environment Facility (GEF), UNDP the Royal Netherlands
Government, MRCS, the Water and Nature Initiative (WANI) and other donors, the
programme addresses the most critical issues for the conservation and sustainable
use of natural resources in the Mekong wetlands. MWBP aims to strengthen the
capacity of organisations and people to develop sustainable livelihoods and manage
wetland biodiversity resources wisely. It is a five-year (2004-2009) intervention at
three levels — regional, national and local — with demonstration wetland areas in each
of the four countries: in the Songkhram river basin, Thailand; in Attapeu province in
southern Lao PDR; in Stung Treng, Cambodia; and in the Plain of Reeds in the
Mekong Delta, Viet Nam. The programme aims to:

Improve coordination for wetland planning from regional to local levels
Strengthen policy and economic environments for wetland conservation
Generate and share information

Train and build capacity for the wise use of wetlands

Create alternative options for sustainable natural resource use and improve
livelihoods

MWABP is a partnership between governments, aid agencies and NGOs, and provides
a framework for complementary work for wetland conservation and sustainable
livelihoods in the Lower Mekong Basin.
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