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IUCN — THE WORLD CONSERVATION UNION
Founded in 1948, The World Conservation Union brings together States, government agencies and
a diverse range of non-governmental organizations in a u nique world partnership : over 800 members
in all, spread across some 130 countries.

As a Union, IUCN seeks to influence, encourage and assist societies throughout the world to conserve
the integrity and diversity of nature and to ensure that any use of natural resources is eq uitable and
ecologically sustainable. A central secretariat coordinates the IUCN Programme and serves the Union
membership, representing their views on the world stage and providing them with the strategies, servi-
ces, scientific knowledge and technical support they need to achieve their goals. Through its six Com-
missions, IUCN draws together over 6000 expert volunteers in project teams and action groups, focu-
sing in particular on species and biodiversity conservation and the management of habitats and natural
resources. The Union has helped many countries to prepare National ConseNation Strategies, and demons-
trates the application of its knowledge through the field projects it supervises. Operations are increa-
singly decentralized and are carried forward by an expanding network of regional and country offices,
located principally in developing countries.

The World Conservation Union builds on the strengths of its members, networks and partners to enhance
their capacity and to support global alliances to safeguard natural resources at local, regional and global
levels.

IUCN'S FOREST CONSERVATION PROGRAMME
IUCN's Forest Conservation Programme coordinates and supports the activities of the IUCN Secreta-
riat and members working with forest ecosystems. The goal of forest conservation is achieved through
promoting protection, restoration and sustainable use of forest resources, so that forests provide the
full potential range of goods and services.

The programme makes contributions to policy at various levels and uses field projects to derive lessons
to feed into the policy debate. The principles of Can'ng for the Eartb, published jointly by IUCN,
WWF and UNEP in 1991, are applied to these projects, which combine the needs of conservation with
those of local communities. One major activity is to develop coherent and informed policies on forest
conservation in order to advocate the translation of policies into effective actions. IUCN frequently
advises major development institutions on forest issues, to ensure that conservation priorities are ade-
quately addressed in their projects and programmes. The Forest Conservation Programme receives generous
financial support from the Government of the Netherlands.
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KIFCON
The Kenya Indigenous Forest Conservation Programme (KIFCON) was funded by the Overseas
Development Administration (UK) and ran from 1991-94. Its overall mission was:

to promote and support the conservation of biodiversity, maintenance of ecological services
and sustained productivity of the indigenous closed-canopy forests of Kenya.

In pursuit of this mission, major fields of work included: surveys of the status and patterns of
change in natural forests; initial piloting of new approaches to management which incorporate
community participation; and support to institutional strengthening and development for forest
conservation and management.

±

vi



CONTENTS

INTRODUCTION AND SUMMARY
A BRIEF GUIDE TO THE BOOK'S CONTENTS
SUMMARY OF CONCLUSIONS

1
I
2

1. GEOGRAPHICAL BACKGROUND
1. 1 Landform
1.2 Climate
1.3 Climax Vegetation Cover
1.4 Present Vegetation Cover and Land Use

7
7
7
7
8

2. FOREST TYPES AND AREA ESTIMATES
2.1 Forest Regions
2.2 Gazetted Forests and Other Forest Areas
2 .3 Estimates of Forest Cover
2.4 Size and Distribution of Forest Estate

11
11
11
13
14

3. CHANGES IN DESIGNATED FOREST AREA
3.1 The Gazetted National Forest Estate
3.2 Degazettement of Forest Land
3.3 Limitations of the Degazettement Process
3.4 Other Forest Losses

15
15
15
17
17

4. FOREST BIODIVERSITY
4. I The Importance of Forest Ecosystems
4.2 Minimum Viable Populations
4.3 Biogeography of Forest Biodiversity
4.4 Biological Currencies
4.5 Identifying Biodiversity Conservation Priorities
4.6 Threatened and Forest-dependent Species
4.7 Endemism of Threatened Forest Species
4.8 Effects of Forest Exploitation on Biodiversity
4.9 Forests Identified for Priority Biodiversity Conservation
4.10 Conclusion

19
19
20
21
21
23
24
27
28
30
33

5. ENVIRONMENTAL SERVICES
5.1 Climate and Micro-climate
5.2 Catchment Protection

35
35
35

6. VOLUME AND YIELD OF WOOD PRODUCTS
6.1 Background and Rationale
6.2 Basis for National Volume and Yield Estimates
6.3 Estimated Standing, Timber and Polewood Volumes
6.4 Sustainable Yields of Timber, Poles and Fuelwood

41
41
43
45
48

7. POPULATION PRESSURE ON FORESTS
7.1 Population Growth
7.2 Rural Population Pressure
7.3 Urban Population Pressure
7.4 Forest Shape and Population Pressure

51
51
51
52
52

vii



8. THE UTILISATION OF NATURAL FORESTS
8.1 Local Households
8.2 Use of Indigenous Forest by Local Households
8.3 Commercial Use of Indigenous Forests
8.4 Forests as Leisure and Educational Destinations
8.5 Trends in Forest Utilisation

57
57
58
63
63
64

9. THE ECONOMIC VALUE OF INDIGENOUS FORESTS
9.1 Benefits from Indigenous Forests
9.2 The Costs of Indigenous Forests
9.3 The Costs and Benefits of Indigenous Forest Conservation
9.4 Financing Conservation

65
65
69
71
73

10. POLICY LEGISLATION
10.1 Policy Framework
10.2 Legislative Framework
10.3 The Legal Status of Forests

75
75
79
81

li. FOREST CONSERVATION AND MANAGEMENT INSTITUTIONS
11.1 Forestry Department
11.2 Kenya Wildlife Service
11.3 Other Relevant Bodies
11.4 Research
11.5 Training
11.6 Education and Awareness Promotion
11.7 Future Institutional Development

83
83
84
84
86
86
87
87

12. MANAGEMENT OF INDIGENOUS FORESTS
12.1 Management Status of Forests
12.2 Silvicultural Systems
12.3 Current Management Practices
12.4 Management Planning
12.5 The Issue of Logging

91
91
92
93
96

101

13. MANAGEMENT GUIDELINES FOR NATURAL FORESTS
13.1 Integrated Natural Forest Management
13.2 Management Procedures
13.3 Related Forestry Sectors
13.4 Community Participation
13.5 Changes to Land Tenure of Forests
13.6 Institutional Framework
13.7 Forest Dwellers and Squatters
13.8 Economics and Financing of Natural Forest Management
13.9 Legislation, Licensing and Law Enforcement
13.10 Projects, Piloting and Prioritisation
13. 11 Environmental Impact Assessment, Research and Monitoring
13.12 Education and Awareness

103
103
107
109
111
111
112
113
113
114
115
116
117

14. PRIORITISING FORESTS FOR MANAGEMENT INTERVENTIONS
14.1 Assessment Criteria: Forest Values and Services
14.2 Assessment Criteria: Threats
14.3 Forests Grouped for Management Planning
14.4 Assessment Results

119
119
119
120
121

viii



REFERENCES 129

APPENDICES 137
1. HISTORY OF KENYA'S FORESTS AND WILDLIFE
2. KENYAN FORESTS: STATUS, SIZE, LATITUDE AND LONGITUDE
3. RARE INDIGENOUS TREES AND SHRUBS
4. FOREST BIRD SPECIES
5. THREATENED FOREST BIRD SPECIES
6. THREATENED FOREST DEPENDENT AND FOREST/SAVANNA MAMMALS
7. FOREST RESERVES AND AREAS COVERED IN THE KIFCON FOREST

INVENTORY PROGRAMME

8. COMMERCIAL INDIGENOUS TREES SPECIES OF KENYA
9. TIMBER, FUELWOOD AND POLEWOOD VOLUMES IN CLOSED CANOPY

INDIGENOUS FOREST
10. FORESTS COVERED BY THE FD/KWS MOU, AND STATUS OF PROGRESS

IN IMPLEMENTATION
11. FORESTED NATIONAL PARKS, NATIONAL RESERVES, SANCTUARIES AND

MARINE RESERVES
12. INCIDENCE OF FIRE IN NATURAL FORESTS
13. MANGROVE FORESTS
14. KIFCON REPORTS AND PUBLICATIONS

lX



LIST OF TABLES

3.1
4.1
4.2
4.3
5.1
5.2
5.3
6.1
6.2
6.3
6.4
6.5
6.6
7.1
7.2
7.3
8.1
9.1
9.2
9.3
9.4
9.5
9.6
9.7

10.1
14.1
14.2
14.3

Main Areas of Nyayo Tea Zones and Tea Suitability
Threatened Species in Kenya
Threatened Forest-Dwelling and Forest Dependent Bird Species
Nationally Threatened, Regionally Endemic Forest Species
Landform and Forest Land
Drainage Basins, Rainfall and Forest Cover
Drainage Basins and Populations
Summary of Forest Area Stratification
Comparative Growth Rates of Managed Forest and Plantations
Volume Estimates in Closed Canopy Indigenous Forest and Other Forest Associations
Estimates of Polewood Stocking
Estimates of Sustainable Yields Per Annum of Timber and Fuelwood
Estimates of Sustainable Yields of Polewood
Average Rural Population Densities in Major Forest Regions
Estimated Rural Populations within 5km of Forest Boundaries
Effective Household Pressure for Typical Forest Size
Forest Adjacent Households
Summary of the Total Economic Value of Indigenous Forests
Sustainable Yields and Values for Timber, Fuelwood and Poles
Household Use of Non Timber Forest Products
Catchment Protection Value of Major Watershed Forests
Estimated Annual Management Costs of Indigenous Forests
Opportunity Costs of Conserving Indigenous Forest
Summary of Forest Conservation Annual Benefits and Costs
Areas of Indigenous Forest held under Different Land Tenures
Criteria for Assessing Individual Forests
Forests and Forest Groups - Assessment of Values and Threats
Forest Groups Ranked by Biodiversity, Environmental and Local Use Value and Threat

18
19
27
28
36
39
40
43
44
46
46
50
50
52
54
54
57
65
66
66
68
69
70
71
82

120
122
126

LIST OF FIGURES

1.1
1.2
2.1
3.1
4.1
4.2
4.3
4.4
5.1
6.1
7.1
8.2

12.1

Woody Vegetation Cover
Vegetation and Land Use Cover
Forest Regions, Forest Areas and Climatic Limits of Closed Canopy Forest
Registered and Proposed Degazettements: 1932 to 1993
Biogeographical Regions
Threatened Forest Woody Plants
Species Distribution
Top Priority Forests for Conservation of Biodiversity
Forests and Hydrology
Coverage of KIFCON Forest Inventory
Rural Populations, Forest Areas and Adjacent Forest Use Zones
Sources of Household Forest Income
Kakamega Forest: an Example of Proposed Forest Zoning

9
10
12
16
22
24
26
31
37
42
53
61
99

X



ABBREVIATIONS

ADB

ARF

ASAL

CFCU

COMIFOR

dbh

DFO

DRSRS

EANHS

EBA

EC

FAO

FD

FESD

FINNIDA

IDA

IFCC

IUCN

JICA

KEFRI

KIFCON

KREMU

MENR

MoU

MVP

NGO

NMK

NTZDC

ODA

PAWS

SIDA

UNESCO

WCK

WWF

African Development Bank
Area Reduction Factor
Arid and Semi-Arid Lands
Coastal Forest Conservation Unit
Indigenous Forest Conservation and Management Project (EC)
Diameter at breast height (standard timber industry measurement)
District Forestry Officer
Department of Remote Sensing and Resource Surveys
East African Natural History Society
Endemic Bird Area
European Community
Food and Agricultural Organization of the United Nations
Forestry Department
Forestry Extension Services Division (of the FD)
Finnish International Development Agency
International Development Association
Indigenous Forest Conservation Committee
The World Conservation Union
Japan International Co-operation Agency
Kenya Forestry Research Institute
Kenya Indigenous Forest Conservation Programme
Kenya Rangeland Ecology Monitoring Unit
Ministry of Environment and Natural Resources
Memorandum of Understanding (between FD and KWS)
Minimum Viable Population
Non-governmental organisation
National Museums of Kenya
Nyayo Tea Zone Development Corporation
Overseas Development Administration (British Government)
Protected Areas and Wildlife Services Project
Swedish International Development Authority
United Nations Educational, Scientific and Cultural Organization
Wildlife Clubs of Kenya
World Wide Fund For Nature

All National and Local Administrative Boundaries shown in maps are those scheduled in the Districts
and Provinces Bill 1968.

xi





INTRODUCTION AND SUMMARY

One of the main components of the KIFCON programme, as originally designed, was to prepare a
multi-disciplinary national inventory of Kenya's indigenous forests'; the Phase Idocument drawn up
in late 1990 stated that this should include ecological, hydrological, timber, non-timber and socio-
economic studies. ODA approved funding for a five-year Phase II programme in December 1992, at
which time final production of the national inventory was rescheduled for completion during that
second phase. In early 1994 it was decided that Phase II would not in fact go ahead; but it was
considered that the studies already carried out, although not complete, justified collation into a
publication for wide circulation.

The present document, which has resulted from that conclusion, has two main purposes:

" to provide an overview of the current status, use, value and management of Kenya's
indigenous forests; and

" to act as a helpful tool in the process of improving their conservation and management.

Already much of the information contained herein has been included in the Kenya Forestry Master
Plan documents, published in late 1994.

A BRIEF GUIDE TO THE BOOK'S CONTENTS

The Main Text

Chapters 1-3 present the geographical background and basic data about the indigenous forests of
Kenya, including types and areas. Three major functions and values of the forests are then described
and assessed in Chapters 4-6: biodiversity, environmental services, and wood products respectively.

People and forests are discussed in Chapters 7 and 8. First, the issue of population pressure is
examined, since many of the problems facing the management and conservation of the indigenous
forests derive from the growing numbers of people requiring access to natural resources (Chapter 7).
This is followed in Chapter 8 by a review of the different categories of forest users and the way they
utilise forest products and resources.

In the face of intense competition from alternative land uses, the argument for conserving areas of land
under indigenous forest cover will increasingly have to be justified inter alia in financial and economic
terms. This is discussed in Chapter 9.

Direct and indirect policy and legal issues affecting the forests are reviewed in Chapter 10, which
provides the framework for three subsequent chapters dealing with forest management. The first is
an overview of the institutions responsible for the forests, or an interest in them (Chapter II); and the
second takes an analytical look at a number of key management aspects which need to be addressed
(Chapter12). Deriving from these reviews, proposed guidelines for future natural forest management
are presented in Chapter 13 (which has also been circulated to senior forest planners and managers
as an independent document).

Chapter 14 puts forward a flexible methodology to assist in determining priorities between different
forests according to a variety of criteria. The same chapter also presents the results of a national-level
prioritisation exercise undertaken in mid-1994. This is followed by references to sources quoted in the

text.

1. With very few exceptions (eg Chapter 13) the term 'indigenous forests' is used in this book to refer to Kenya's natural forests,
which are almost entirely composed of indigenous species, rather than the term 'natural forests' which sensu stricto includes
forests consisting of either indigenous or exotic species. In Kenya there are some areas where exotic species, originating m
plantations, have colonised naturally but such areas are very limited in extent.
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The Appendices

There are 14 appendices, starting with historical background (Appendix I), and basic details of every
gazetted forest (Appendix2). Biodiversity data, irrcludingthreatened species, are given inAppendices
3-6. These are followed by two lists: forests where the KIFCON forest inventory undertook fieldwork
(Appendix 7); and commercial indigenous tree species in Kenya (Appendix 8). Details of estimated
timber, fuelwood and polewood volumes and sustainable yeilds, derived from the inventory
exercise, are presented in Appendix 9.

Two appendices are especially relevant to the Kenya Wildlife Service: coverage and progress of the
Forestry Department/KWS Memorandum of Understanding (Appendix ID); and a list of parks and
reserves under the Wildlife Act which contain some indigenous forest (Appendix 11). Some data on
fire incidence in natural forests are given in Appendix 12.

Although mangroves were not written into KIFCON's Phase I mandate and hence no field inventory
work was carried out there, a subsequent request was received from Forestry Department/World
Bank to include mangroves in the coverage of this publication. A mini-profile of the Kenya
mangroves was therefore prepared, including a select reference list (Appendix 13).

A full list of KIFCON publications, and how to obtain copies, is given in Appendix 14.

SUMMARY OF CONCLUSIONS

Area of Indigenous Forest

Of the 1.64 million ha total gazetted Forest Reserve area in Kenya, 1.22 million ha is estimated to have
closed canopy forest cover (indigenous and plantation). With the addition of 0.18 million ha of closed
canopy outside the gazetted reserves, Kenya's total area of closed canopy forest complex is therefore
estimated as 1.4 million ha, including plantations which comprise about 0.16 million ha. Deducting
the plantation area leaves a total area of closed canopy indigenous forest of 1.24 million ha.

The officially registered details of excisions since gazettement began indicate that 290 OOO ha have
already been excised from the forest estate, of which 115 OOO ha have been transferred to National
Parks or National Reserves. There are a further 35 OOO ha proposed for excision. Excisions currently
amount to around 5 OOO ha per year.

Forest Biodiversity

Kenya's indigenous forests supporta wide range of species, but the biodiversity studies of KIFCON
were confined to three of the major species groups: trees and shrubs; birds; and mammals with
weights over 500 g.

The number of higher plants in Kenya is estimated as 6 OOO, of which approximately 2 OOO are tree
and shrub species. An estimated 5O°/o of all woody plants are found in the forests. The current estimate
of the number of bird species is 1 079; of butterflies 875; and of mammals (over 500 g) 130. Including
forest species and those which live in both forest and savanna, 40% of large mammals occur in the
forest, 3O°/o of the birds and 35% of the butterflies.

According to the IUCN definition, it is estimated that there are over 100 rare woody plants (of which
36 are trees), 35 birds and 17 larger mammals which are both forest-dependent and also considered
to be 'threatened'.
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The Kakamega-Nandi Hills forest complex, which includes the remnants of the Western rainforests,
is the most species-rich in forest dwelling and dependent birds, with 254 species. The Coastal forests
have the highestincidence of 'threatened' bird species; and also the highestnumber of threatened and
endemic mammals, with a total of five species. Of the nation's forest-dependent woody plants, half
occur in Coastal forests. The Montane forests are also very important for mammal conservation, with
eight threatened species found in the Mount Kenya and Aberdares forests, and other rare Guineo
Congolan species in the Mau forests.

A number of priority forest areas have been identified for biodiversity conservation: Shimba Hills;
Arabuko-Sokoke; Mount Kenya and the Aberdares; the Mau forest complex; Kakamega; Taita Hills;
Tana River; Mathews Ranye and Marsabit; Chyulu Hills; and the Machakos and Kitui Hills.

Timber, PoIewood and Fuelwood

In addition to their biodiversity value, forests provide a wide range of wood products such as timber,
poles and fuelwood. KIFCON conducted an inventory covering all the major indigenous forests:
detailed results are published in 15 separate reports. This volume contains a national summary,
including estimates of total volumes, timber volumes and fuelwood volumes, as well as the stocking
of polewood by diameter class.

The total standing volume of Kenya's indigenous forests is approximately 200 million m', of whidi
timber volume compromises 47 million m'. Of the four main forest regions, the Montane Region has
by far the largest volumes.

Standing and Timber Volumes in Closed Canopy Indigenous Forests
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The national sustainable annualyield from indigenous forests is estimated to be 1.6 million m' (timber,
fuelwood, polewood), with the Montane Region being able to provide by far the largest yields.
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Forest Region

Annual Sustainable Yield

Timber m3 Fuelwood m' Polewood m'

Coastal

Dry Zone

Montane

Western Rainforest

Total

2300

69 500

276 400

32 100

380 300

57 300

98 500

573 600

39 700

769 100

17 400

129000

301 OOO

23 200

470 600

Many of the indigenous forests have been over-exploited in the past leading to forest degradation,
and some will require a substantial period of time to recover before further harvesting is carried out.
Few permanent sample plots (PSPS) have been established in the indigenous forests, none of which
have been consistently maintained and so there are no direct data available on growth rates or annual
increment. A system of continuous inventory through the installation and regular monitoring is
needed to provide data on the state and rate of forest recovery.

Pressures on the Forests

Kenya's population is over25 OOO OOO people. Population density affects the degree of pressure on the
forests. The urban population growth rate is estimated as 8% and the rural rate as 2.5%. Rural

population growth rates in areas of intense agricultural activity are low because further natural

increase is countered by emigration to other rural areas or to urban centres.

In general, communities living within 5 km of the forest boundary make most use of the forest

resources. It is the peripheral forest areas that are most heavily used, again generally within 5 km

inside the forest boundary. The implication of this is that individual forests have to be over 8 OOO ha

in area before theycan have a real chance of maintaining an undisturbed core zone. In all but thelargest

forests, the pressure exerted by the surrounding population is high. It is estimated that 2.9 million

people, representing around 530 OOO households, live within 5 km of forest areas.

The indigenous forests provide not only wood products, but a wide range of goods and services to

these local users, including medicinal plants, honey, thatching grass and fodder.

Forest Management

The management of the forest resources is guided by the National Forest Policy and supported by the
Forest Act.The policy, first published in 1957and subsequently revised in 1968, is now being redrafted
to reflect the changes that have taken place in Kenya over the past twenty five years. The new policy,
building on the conventional forest management guidelines of the previous policies, now includes a
specific reference to conservation of biodiversity and recognition that many forest areas have been
over-exploited and will need to be left to regenerate. There is less emphasis on government control
of forests and a widening of the institutional base for forest management, including community
participation. The Forest Act will also have to be revised to reflect the changes in policy.

The Forestry Department, under the Ministry of Environment and Natural Resources, is responsible
for the management of all gazetted forest areas. The department has been restricted in its capacity to
fulfil these responsibilities, largely due to inadequate funding. In 1991, the Forestry Department and
the Kenya Wildlife Service signed a Memorandum of Understanding for the joint management of
selected forests. These forests include all major gazetted areas of importance to conservation. Joint
management plans will be drawn up, forest tourism will be developed by KWS and revenues
generated will be re-invested in forest conservation.
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Since the Presidential ban on the exploitation of indigenous timber in the mid-1980s, management
activities by the Forestry Department within forests have been largely restricted to the active
management of plantations, law enforcement to control illegal extraction, licensing of forest produce
extraction such as firewood, and fire protection; plus control of problem animals by KWS. Recently
tourism has been promoted by KWS in a number of areas, involving the development and maintenance
of infrastructure and the licensing of private lodges operating within forest reserves and parks.

A revised system of management planning is being developed between FD and KWS, which allows
for multiple-use zoning of forests as follows:

Main Category

Protection

Utilisation

Plantation

Specific Zone

Protected

Rehabilitation

Subsistence Use

Commercial Use

Community Use

Commercial Plantations

Type of Activity

Non-extractive activities only

As above, plus enrichment plantiry'

Traditional use and extraction

Com mercial utilisation

Community utilisation

Exotic and indigenous species

The following elements have been identified as essential in a strategy for the sustained
management and conservation of Kenya's indigenous forests.

" Policy and Legislation: the new policy will need to be finalised and the Forest Act revised
to support it.

" Institutional Support: the institutions involved in forest management need strengthening,
and re-orientation towards greater flexibility; a general broadening of the institutional
framework for forest management and conservation is also needed.

" Local Participation: long term forest conservation will require the full co-operation of local
communities; arrangements to enable them to participate in forest management and to
benefit from sustainable use of the forest need to be introduced.

" Wood Demand: tliere is an urgent need to reduce pressure on indigenous forest resources
through the intensification of production of timber and other wood products in plantations
and outside forest areas.

" Control of Exploitation: future licensing needs to be based on sustainable levels of offtake;
supervision will need to be improved.

Underpinning everything else, there must be a genuine political will, at high level, to implement the
above measures, together with supporting actions, necessary for the effective conservation of the
nation's indigenous forests; for the benefit of both present and future generations.
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1. GEOGRAPHICAL BACKGROUND

1.1 Landform
Kenya covers an area of 582 600 km', which includes about 10 700 km' of lake area (principally Lakes
Victoria and Turkana).

The most noticeable geological feature is the Great Rift Valley, which runs the length of the country
from Lake Turkana in the north to Lake Magadi on the Tanzanian border. The Rift Valley is both the
result, and a centre of, tectonic activity which has shaped the rest of the country.

The land rises from sea level in a series of plateaux steps to the highest point at Batian Peak, Mount
Kenya,which readies an altitude of 5 200 metres.These plateaux have resulted from successive phases
of tectonic activity followed by erosive sequences. They run from the highest plateau, the Central
Highlands,which is bisected by the Rift Valley, down to the coastal plain in the east and to the Nyanza
Low Plateau in the west surrounding Lake Victoria.

The general altitude of the Central Highlands ranges from 1 500 to 2 500 metres, with five major land
masses rising above the plateaux: Mount Kenya, the Aberdares Range, the Mau Escarpment, the
Cherangani Hills and Mount Elgon. Similar obtrusive features, in many cases remnants of higher
eroded surfaces, are found in the Northern Plainlands and in the Foreland Plateau, between the
Central Highlands and the Coast.

This relativelysimplelandformhas dictated the presentdrainage system,with all major rivers flowing
radially from the dome of the Central Highlands or from the southern foothills of the Ethiopian
Highlands. The other major effect associated with this landform is the climatic pattern, with inland
rainfall and temperature related to altitude changes.

1.2 Climate
The rainfall pattern is characterised by a relatively wet belt extending along the Indian Ocean
(c. 1 OOO mm) and another wet area covering western Kenya, to the east of Lake Victoria (C.1 400 mm).
The high plateaux areas at altitudes of over 1 500 metres all have high rainfall, with dry tongues in
valley and basin structures. Rainfall ranges from below 255 mm in the northeast to above 2 OOO mm
on the upper slopes of Mount Kenya. Rainfall is also strongly seasonal, predominantly bimodal to the
east of the Rift Valley,with a unimodal pattern along the coastal strip and to the west of the Rift Valley.
The only area with no clearly defined wet season is the Nyanza Low Plateau.

Mean temperature patterns are closely linked to altitude. Highest temperatures are recorded in the
arid regions in the northeast of Kenya and to the west of Lake Turkana, where the nightminimum can
be as high as 29° C and annual mean temperatures are above 34° C. The coldest areas are at the top
of the major mountains where night frost occurs above 3 OOO metres; permanent snow and ice cover
is found above 4 800 metres on Mount Kenya.

Climate therefore varies from very cold humid in the highest parts of the Central Highlands, to very
hotand very arid in the Northern Plainlands. Apartfrom the semi-humid to humid Central Highlands,
the small Nyanza Low Plateau to the west of the highlands and a narrow coastal strip, the majority
of the land area is classified as semi-arid to very arid.

1.3 Climax Vegetation Cover
Using the broad vegetation classification and mapping units defined byWhite (1983) for the UNESCO
Vegetation Atlas of Africa, the natural wooded vegetation cover of Kenya can be roughly divided into
the following categories: Forest; Woodland; Bushland; and Wooded Grassland.
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The following definitions are given for woody vegetation areas:

Forest: A continuous stand of trees at least lOrn tall, their crowns interlocking.

Woodland:

Bushland:

Wooded
Grassland:

An open stand of trees, at least 8m tall, with a canopy cover of 4O°/o or more.
The field layer is usually dominated by grasses.

An open stand of bushes and climbers, usually between 3 and 7m tall, with a
canopy cover of 4O°/o or more.

Land covered with grasses and other herbs, with woody plants covering
between 1O°/o and 4O°/o of the ground.

Climate is the major factor in determining the potential climax vef"etation cover. The climax vegetation
of over three-quarters of the land area is bushland, wooded grassland or desert scrub, corresponding
to the semi-arid to very arid parts of the country.

Woodland occurs as the natural vegetation cover in areas with marginally more rainfall than
bushland, being the transition zone between semi-humid and semi-arid zones.

Closed canopy forest is climatically restricted to the 12% of the country classified as semi-humid to
liumid, predominantly within the Central Highlands and the Nyanza Plateau. Within this area, closed
canopy forest is further restricted to land below about 3 OOO metres. The exceptions to this
geographically limited area are: forests occurring as islands on top of inselberg structures in the lower
parts of the country; riverine forests; and forests in the narrow coastal belt with rainfall of over 1 OOO

mm.

Although this report is primarily concerned with closed canopy forest areas, it does include
woodland, thicket and grassland formations where these are intermixed with closed canopy forest
and can be considered as a single ecological unit for management purposes.

1.4 Present Vegetation Cover and Land Use
The most recent assessment of the vegetation cover of Kenya was carried out for the Water Master
Plan (1992). That interpretation has been modified for the purposes of this report and in some areas
re-mapped, followinf" the broad vegetation units defined by White, and including mangroves as a
special vegetation category separate from woodland or forest.

This analysis indicates that there are 1.24 million ha of closed canopy indigenous forest left, out of an
original possible cover of 6.8 million ha; representing almost 18% of the potential closed canopy
vegetation cover, but only about 2°/0 of the land area of Kenya.

There is potential conflict between closed canopy forest and agriculture because these forests occur
in the areas most suitable for many agricultural crops, including the staple crop, maize. Not
surprisingly, much of the potential forest area has been cleared of natural vegetation and converted
to agricultural land. Forest plantations of exotic species have also been established on these more
productive areas.

A simplified map showing only the woody vegetation cover is given in Figure 1.1. The proportion of
vegetation cover is given in Figure 1.2. Note that cultivated land and urban development have been
combined as a single unit.
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Figure 1.1 Woody Vegetation Cover.
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Figure 1.2 Vegetation and Landuse Cover
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2. FOREST TYPES AND AREA ESTIMATES

2.1 Forest Regions
For the purposes of this profile, the forests of Kenya were classified into four major regions. These
regions were based on climate, with each region supporting a wide range of vegetation, including the
different types of forest which occur. The four regions are described below. Note that the figures for
closed canopy indigenous forest areas include 'other forest associations' (defined in Section 6.1.1).

" Coastal Forest Region. The area of closed canopy indigenous forest within this region is
about 82 500 ha (9.9% of the total region) with an additional 3 200 ha of forest plantations.
The remaining area is under other types of indigenous vegetation, including woodland,
thicket, grassland and bush.

" Dry Zone Forest Region. The area of closed canopy indigenous forest within this region is
about 211 OOO ha (0.4% of the total region) with around 8 200 ha of forest plantations. For
much of this region, as shown by the low percentage cover, closed canopy forest is limited
to small 'islands' at high altitude on isolated hills and mountains, surrounded by lower
altitude arid to semi-arid bushland.

° Montane Forest Region. The area of closed canopy indigenous forest within this region is
about 748 500 ha (18°4 of the total region) with about 102 800 ha of forest plantations. The
higher percentage of indigenous forest cover in the Montane Forest reflects the good
potential for closed canopy forest growth.

" Western Rainforest Region. The area of closed canopy indigenous forestwithin this region
is about 49 OOO ha (1.9% of the total region) with 18 600 ha of forest plantations. Although
the Western Rainforest area has a high potential for closed canopy forest growth, similar to
that of the Montane region, it now has very little of its original forest cover intact, because
of high population pressure on forest resources.

Within each of thesefourforest regions,thereis considerablevariation in the forestplantcommunities.
Several classifications have been proposed, the most recent being that of Beentje (1990), which
identifies 16 inland forest formations and at least seven at the coast.

Figure 2.1 shows the forest regions and the gazetted and surveyed forest areas, plus significant areas
of forest cover that have not yet been surveyed or demarcated.

2.2 Gazetted Forests and Other Forest Areas
The forest areas fall under different management regimes and have differentlegal status. The majority
of closed canopy forest land is gazetted Forest Reserve.

A gazetted forest is one which has, in most cases, been surveyed, demarcated on the ground and
declared as a Forest Reserve. These are legally owned by the Government and are managed directly
by the Forestry Department (FD) and /or the Kenya Wildlife Service (KWS) on behalf of the State.
Included in this category are the majority of large, closed canopy forest units such as the Aberdares,
Mount Kenya, Mount Elgon and South West Mau.

There are also closed canopy forests gazetted as National Parks and National Reserves managed by
KWS, and National Monuments managed by the National Museums.
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Figure 2.1 Forest Regions, Forest Areas and Climatic Limits of Closed Canopy Forest
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Areas which may have to be taken out of the Forest Reserve for any reason, must be formally de-
gazetted. Such excisions require the authority of the Government, a survey of the land to be excised,
and an amendment to the gazettement records.

An estimated 100 OOO ha of forest is currently Trust Land (excluding National Reserves); much of this
land has been proposed for gazettement as Forest Reserve by FD for some time. The land is currently
held in trust on behalf of the local people by the County Councils. Forestry Department is not
mandated to manage these forests and forestry is not commonly perceived as an important activity
by the Councils. Consequently forest exploitation in Trust Land areas is often entirely unmanaged,
and in some cases total destruction is occurring. Some exceptions occur, for example where the local
communities themselves have established a degree of control over forest utilisation.

Official opinion on the optimal land tenure for these ungazetted forests is gradually changing. There
is a growing feeling that if communities show genuine interest in managing the forests themselves,
they should not be gazetted. However, if communities are not interested, the forests would be better
conserved through gazettement.

In addition an unknown area of indigenous forest is in private ownership; holdings tend to be small
but many are important for catchment and streamline conservation purposes as well as providing
subsistence and small-scale commercial produce. Many landowners lack technical management
knowledge, and may unwittingly cause environmental damage through bad logging or conversion
to other land uses. This land is likely to remain in private ownership.

Further details of the legal status of forests are given in Chapter 10, Policy and Legislation.

2.3 Estimates of Forest Cover
One of the first estimates of national forest cover was carried out by the Kenya Rangeland Ecology
Monitoring Unit (KREMU), now the Department of Remote Sensing and Resource Surveys (DRSRS).
These analyses were based on Landsat imagery taken in the late1970s and were notable to differentiate
between plantations and indigenous forest. The vegetation mapping carried out for the Water Master
Plan, funded by the Japanese International Cooperation Agency(jlCA),was also unable todifferentiate
between plantations and indigenous forest. However, the differentiation has now been made through
the work of KJFCON and other agencies. It must be noted that the areas mapped at a national level
as forest cover include - in addition to closed canopy forest - forest transition zones and mixed forest
associations. They are, in effect, a forest-dominated vegetation complex.

Detailed mapping of vegetation cover in forest areas has been carried out in selected forests, most
recently as partof the KIFCON Programme using 1:25 OOO aerial photography.The total area covered
by the KIFCON field inventory and mapping teams is approximately 900 OOO ha. Using less detailed
information, largely derived from satellite imagery, the area of closed canopy forest has been
estimated for the remainder of the gazetted forests.

The total indigenous forestcoverin gazetted forestareas is estimated by KIFCON to be 1.06 million ha.
To this figure should be added the area of indigenous closed canopy forestoutside the gazetted forests,
estimated by KIFCON to be a further 180 OOO ha (0.18 million ha). The total area of Kenya's closed
canopy indigenous forest is therefore about 1.24 million ha.

The best estimates of plantation cover are taken from the inventory of plantations carried out by the
Forestry Department in 1990 and 1991, though this was not exhaustive. It excluded some Forestry
Department blocks, in particular many clear felled areas, and excluded the private plantation blocks.
The total area of plantations estimated by that inventory, about 165 OOO ha, was therefore an
underestimate of the land assigned to plantations. Out of this total area, the FD inventory data show
that 160 OOO ha (0.16 million ha) are currently in the plantation cycle.
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Summary of forest areas

Indigenous forest outside Forest Reserves

Indigenous forest in Forest Reserves

Plantations within Forest Reserves

Total Area of gazetted Forest Reserves

ha (millions)

0.18

1.06

0.16

1.64

The combined areas of gazetted Forest Reserves (1.64 million ha) and partially forested areas proposed
for gazettement (0.5 million ha) total 2.14 million ha. Given a total closed canopy forest cover/forest
association cover of 1.22 million ha within existing forest reserves, including the plantations, this
indicates that of the existing and Proposed Forest Reserve area, about 0.9 million ha are covered with
non-forest vegetation.

2.4 Size and Distribution of Forest Estate
The greater part of closed canopy indigenous forestcover occurs in large gazetted forest blocks in the
Montane Forest Zone. In many cases these form part of extensive, contiguous forest areas. For
example:

Mount Kenya Forest Reserve, 199 500 ha.When combined with the protected areas of Mt Kenya
National Park and the adjacent gazetted forests of Lower and Upper Imenti and Thunguru Hill,
this forest has an effective area of 213 OOO ha.

The Aberdares Forest, 103 OOO ha. When combined with the Kikuyu Escarpment, Kijabe Hill,
Kipipiri, Kirima, Nyamweru and the protected area of the Aberdare National Park, the forest
has an effective area of 148 OOO ha.

South West Mau Forest, 84 OOO ha. When combined with contiguous forest blocks, this forms
part of the largest single forest complex of around 320 OOO ha. These include Trans Mara,
Ol Pusimoro, Maasai Mau, West Mau, Mt Londiani, Kilombe Hill, Maji Mazuri, Tinderet,
N. Tinderet, Timboroa, Nabkoi, Lembus, Metkei and Chemorogok, although to some extent
these forests are fragmented by plantations.

These few major areas comprise some 680 OOO ha, about 4O°/o of Kenya's forest estate. However, the
vast majority of the remaining surveyed forest areas are small. Of the 274 forest areas identified by
the KIFCON survey (see Appendix 2), 118 are only 100 ha or less in size, and the smallest 150 forests
in combination make up only 1°/0 of the total forest estate. The combined areas of the smallest 205
forests (75°/0 of the 274) make up only 5°/0 of the total forest area.
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3. CHANGES IN DESIGNATED FOREST AREA

3.1 The Gazetted National Forest Estate
The earliest legislation relating to forest management was introduced in 1891. The purpose of this
legislation was to protect the mangrove swamps at Vanga Bay. This was followed in 1897, by the
Ukamba Woods and Forests Regulations, which established a reserved strip running two miles each
side of the Uganda railwayline, under the controlof the DistrictOfficer and theRailway Administrator.
In 1902 the first Conservator of Forests was posted to Kenya and the 'East Africa Forest Regulations,
1902' was published. These regulations allowed for the gazettementand degazettement of forests, and
control of forest exploitation through a system of licences and fines.

By 1908 most of the major forest blocks had been declared forest areas, under the control of the
government, and surveying of boundaries commenced.

In 1932, a total of 43 forests were re-defined as government forests, covering an area of 830 OOO ha.
By 1940, the gross total area gazetted (le without deducting excisions) had increased to 1 050 OOO ha
and by 1990this had increased to 1 930 OOOha. This process of bringing forestland under government
control through a process of gazettement is still continuing.

The pattern of indigenous forest areas coming successively under government protection, through
gazettement, is not the full picture. At the same time as areas have been added through gazettement,
a number of excisions and exchanges have taken place, reducing the area under government control.
The net area of forest land under government control is therefore less than the cumulative total that
has been gazetted. Not all of these changes represent loss of closed canopy forest cover, as the
designated forest areas often included substantial tracts without forest cover. Approximately 10°6 of
the forest estate has been converted to commercial plantation forestry, mainly in the more fertile areas
and using mostly exotic species. In addition, a number of large areas have changed their gazetted
status from Forest Reserves to National Parks. The total area already legally excised from the forest
estate is around 290 OOO ha.

The net area of the present forest estate is therefore around 1 640 OOO ha. The government has
indicated its intention of gazetting a further530 OOO ha, the majority of this land is extensive woodland
and bushland surrounding narrow riverine forest strips.

Where total areas of forest estate are quoted in this report, these have taken account of all excisions
to and including 1993.

3.2 Degazettement of Forest Land
The major and continuing loss to the forestestate has been through a legal process of excision, although
not all this land supported forest cover. A large part of the excised area represents land that was
already deforested or that had never had forest cover, and includes land re-gazetted as National Parks
or National Reserves.

Since gazettement began, the officially registered details of excisions indicate that losses of forest
estate from the gazetted area come to around 290 OOO ha, with a further 35 OOO ha currently proposed
for excision. This total of 325 OOO ha is comprised of about 210 OOO ha that have been excised, or are
proposed for excision, pIus 115 OOO ha that have been transferred to National Parks or National

Reserves.
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The transfer of forest estate land to non-protected status (210 OOO ha) therefore amounts to almost 13%
of Kenya's total gazetted Forest Reserves (1.64 million ha). Most of this land has been excised for
agricultural purposes, and is recorded in official records as de-gazetted for 'settlement'. However,
Forestry Department Survey Section records do not give any indication of the relative proportion of
land that is being lost to forestry for private commercial agricultural use as distinct from government-
controlled settlement.

Following the relatively few but large transfers of deforested land to settlement in the 1950s, there has
been a continuation of smaller excisions predominantly for settlement and private agriculture. For the
period 1980 to 1992, the ten year running average was around 3 700 ha effective annual loss of forest,
rangingfrom2 OOO ha peryearand increasingto5 OOO ha peryearcorrespondingto majordegazettements
at the end of the seventies and early eighties.

Figure 3.1 Registered and Proposed Degazettements; 1932 to 1993
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The majority of proposed, but not formally gazetted, excisions are recent. A total of 72 proposed
excisions are on record, dating back to 1966 when two areas within Kessop Forest were proposed for
settlement. Over half of the proposed excisions have been presented to the Ministry since 1987, with
another 10 excisions covering 7 OOO ha recorded in the first half of 1992. Over 9O°/o of the area of
proposed excisions is for settlement, the biggest being 20 OOO ha from the Ol Pusimoro Forest, an area
that has been settled dc facto for over twenty years.

Most of the excisions 'proposed for settlement' are already settled, either under smallholder or
commercial farming, and many have surveyed boundaries. Despite this, the Government has been
reluctant to formally de-gazette these areas, in case it is viewed as encouraging settlement in other

gazetted forest areas.
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3.3 Limitations of the Degazettement Process
The present system of regulating excisions has the following limitations:

" excisions are currently occurring with inadequate consultation (the only legal requirement
for an excision is the publication of a Gazette Notice 28 days prior to excision, during which
time objections may be submitted in writing; but there is no legally defined procedure for
handling objections)

· excisions are not always in the public interest, and are often instigated for political purposes
or private gain

" excisions often occur to legalise a previous dc facto occupation

" there is no provision for environmental impact assessments of proposed changes in land use
relating to excisions

" excisions are rarely compensated with corresponding gazettement of new forest.

Recent proposals for consultation on excisions include both parliamentary and technical vetting.
Parliamentary consultation would emphasise the gravitywith which excisions should be treated, and
would ensure that they are in the public interest. Technical consultation might involve, for example,
an excisions committee representing Forestry Department (FD), Kenya Wildlife Service (KWS), the
Permanent Presidential Commission on Soil Conservation and Afforestation, and the relevant District
Development Committee. The latter would ascertain and represent the views of the local community.
As institutional development proceeds, streamlining of such a committee should be possible. Results
of impact assessments (covering conservation, community and economic aspects) should be made
available during consultation.

3.4 Other Forest Losses
In addition to these formal and proposed excisions, other non-forestry use has been made of forest
land. The available information on this is very inconsistent, with changes in land use recorded in some
forests but not in others. Thirteen such changes of land use have been recorded in Forestry Department
records, totalling 450 ha. Over half were transfers for institutions, mainly as sites for schools. Many
other changes of land use have occurred but have not been recorded: for example, the prison farm at
Kakamega (estimated to cover 350 ha) is still classified as forest land.

Nyayo Tea Zones

The biggest alternative use of forest land within the forest estateis thatassigned to the Nyayo Tea Zone
Development Corporation (NTZDC),established by Presidential Order in 1986 and Act of Parliament
in 1988. The purpose of establishing the tea zones was stated to be the provision of a physical buffer
zone between agricultural land and forests designated for protection, and also to provide an
alternative source of income and employment.

In 1990, NTZDC estimated that a total area of 6 600 ha of tea zone had been cleared, of which 2 750 ha

had been planted to tea. However, in 1989 a World Bank/FAO Mission estimated that over 11 OOO ha

had been cleared. NTZDC has a planned total target area of about 20 OOO ha. Tea zones have been

cleared in the following major areas: Mt Elgon, Mt Kenya, South West Mau, West Mau, Trans Mara,

Tinderet,NorthTinderet, North and South Nandi,Kakamega, Kiptaburr, Uplands,Kikuyu Escarpment

and the Aberdares. In addition to the tea zones along forest boundaries, NTZDC has started the

establishment of a 200 ha tea estate at Shikusa, within Kakamega Forest.

Although the appropriate boundary planting width was never formally established, a general
maximum width of 100 m into the forest from the existing forest boundary was nominally accepted.
In some places a practice of 'skip and compensate' was instituted, whereby an ecologically-sensitive
area would be conserved and the boundary would be expanded elsewhere in compensation. But in
Kericho, Kirinyaga and Kiambu Districts, tea zones have extended beyond 500 m into the forest, and
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at Kaberwa in Bungoma, by as much as 2 km. In many such cases, indigenous forest and even forest
plantations were cleared to make way for the tea zone. A KIFCON survey of 315 OOO ha of indigenous
forest that contain Nyayo Tea Zone land (Aberdares, Bujonge, Kakamega, Meru (Upper Imenti), Mt
Kenya, and Nandi South) found that tea occupies 3 600 ha (1.4%) of the Forest Reserve.

The clearing of tea zones has proceeded without reference to the suitability of the area for establishing
tea; many of the zones have poor soils or are climatically marginal (Table 3.1). Furthermore, there have
been serious problems of access and poor management, partly as a result of constraints imposed by
the ribbon-development of the tea zones.

Following an agreement reached between NTZDC and the African Development Bank in May 1991,
the ADB will fund the 'Nyayo Tea Zones Improvement Project', aimed at consolidating and
rationalising the present programme, both in terms of the management of existing areas and in limited
expansion to areas as yet unplanted.

Table 3.1 Main Areas of Nyayo Tea Zones and Tea Suitability.

Forest (Areas in ha.) Planned Cleared Planted

Kakamega 2 100 277 178

Mau / Trans Mara 4 713 2 152 542

Nandi 1 564 401 401

Tea suitability

Moderate-poor

Moderate-poor; some good

Variable

Mt Elgon 2 964 899 219 Marginal

Cherangani - Elgeyo Escarpment 2 320 551 189 Marginal

Mt Kenya & Aberdares 4 622 1 834 1 207 Good- moderate

Kikuyu Escarpment 500 500 10 Very unsuitable

TOTAL 18 783 6614 2 746

Source: NTZDC Feasibility Study 1990, World Bank 1989, Spot Imagery and aerial photography 1990/91.
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4. FOREST BIODIVERSITY

Forest biodiversity refers to the wealth of life in a forest. Any loss of species represents a loss of
biodiversity, often with consequent effects on the intricate and closely inter-woven web of forest life.
It is important to maintain a representative sample of ecosystems and species, if biodiversity is not
to be diminished.

Although biodiversity is often considered in terms of species richness, it should be considered at three
levels:

· the genetic variability within each species

" the number of species

· the number of ecosystems with their interacting species and ecological processes.

All of these levels are inter-related. Extremes of ecosystem diversity include wetlands and forests, but
even within forests there are different formations, each a distinctive species-association determined
by species-level biodiversity. In this review species-level biodiversity is used since it is easiest to
describe and discuss.

4.1 The Importance of Forest Ecosystems
The number of tree and shrub species throughout Kenya is estimated at 2 OOO, calculated from a total
of 1 532 named species in the East African Herbarium in 1970 (Gillett and MacDonald, 1970), and
adding an estimated 500 new species collected over the past two decades (Beentje, 1994). For all higher
plants, a figure of about 6 OOO species is the current estimate (NMK, 1992). For butterflies, the current
estimate is 875 species (Larsen, 1991) and for birds 1 079 (EANHS, 1981). The current best estimate
for mammals is 379 species (EANHS, 1994) but only about 133 of these have weights over 500 g.

Althoughaccountingforonly2%of Kenya's land area,closed canopyforestsharboura disproportionally
large percentage of the nation's biodiversity. Including forest species and those which occur in both
forest and savanna, 40% of larger mammals (over 500 g), 30% of the birds and about 35% of the
butterflies occur in forest habitat. An unconfirmed, but similar percentage of woody plants is found
in forests (estimated at 5O°/o).

Table 4.1 Threatened Species in Kenya

TOTAL SPECIES THREATENED SPECIES

National Forest Forest Savanna Other

WOODY PLANTS 2 OOO + 1045 + 104 * 46 * 8 moorland*

BIRDS 1 070 + 299 35 ** 18 ** 5 + 13 wetland

MAMMALS*** 130 + 57 21 **** 7 1 swampland

Note: * Beentje (1988) estimates of "rare' trees and shrubs from Herbarium specimens; see discussion m text.

** Excluding 'scarce' species.

*** Over 50Og.
**** Four forest/savanna soecies have been included.

Theimportanceofforestecosystemsis furtheremphasisedwhen speciesconsidered tobe internationally
threatened are examined (Table 4.1).There are three times as many threatened larger mammal species
in forests as in savanna; put another way, 70% of threatened mammals occur in only 2°/0 of Kenya's
land area. In the case of threatened birds, around 5O°/o occur in the forest, equal to the proportion
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occurring in the savanna and wetlands combined (Fanshawe and Bennun, 1991). The woody plants
situation is much less clear; the 1988 data used in Table 4.1 have subsequently been reviewed, with
field surveys indicating that several of the species listed by Beentje are less rare than previously
indicated, and hence do not justify the label' 'threatened' (Q. Luke, pers. comm.). This is discussed
further in Section 4.6.

4.2 Minimum Viable Populations
Given that such a large proportion of the country's biodiversity occurs in forests, forest areas should
comprise an integral and major part of an effective protected areas system. This means that parts of
gazetted Forest Reserves, forested National Parks and National Reserves and non-gazetted forests
need to be managed to protect their forest fauna and flora.

Any such conservation management must take into account fragmentation of species populations into
small forest patches, which is a common result of deforestation. Not only is it necessary to look at the
minimum area needed to support viable populations, but this must be done in the context of
fragmented sub-populations which need to be linked up to allow inter-breeding and dispersion over
the full species' range.

The minimum area required to maintain a population of mammals or birds in the long term, a
minimum viable population (MVP), depends on a combination of: (i) the number of animals which
need to be protected; and (ii) the population density. There is considerable debate about what
constitutes an MVP, but generally it is held to be a few thousand individuals (Nunney & Campbell,
1993).

For the purposes of this review, 2 OOO individuals is considered a viable population, which may
comprise fragmented sub-populations between which there is genetic interchange. If a species is
fraf"rrlented into sub-populations, then there is an obvious need to maintain corridors of suitable
habitat to ensure that individuals can interbreed and disperse throughout the areas that support the
viable population. Conservation management must therefore focus on the links between forests, as
well as the forests themselves, to ensure viable populations are maintained.

The most detailed information on bird population densities in Kenyan forests comes from Zimmerman's
(1972) work in Kakamega. His results indicate that most species occur at densities of between 0.1 and
1 per hectare of forest habitat. A similar figure has been estimated in the Sokoke and Mau forests
(Bennun and Waiyaki,1993) and in a recently published study of birds in the Udzungwas in Tanzania,
where 56 forestbird species had a mean population density of 0.9 individuals lha (Moyer,1993).These
figures suggest a minimum area of 2 OOO ha to support MVPS of most common forest bird species.

For primates, density estimates in Mau ranged from 1 to 10 groups/km'with a mode of 5 groups /km'
(Davies etal, 1992), roughly equivalent to about 0.5 individuals /ha. A population of 2 OOO individuals
would therefore be supported in about 4 OOO ha. Viable populations of the commonest duikers (blue
and red) would be supported in5 000-10 OOO ha of prime habitat, assumingthat hunting and trapping
pressures were low (Davies et al, 1994a). For these two groups of mammals, therefore, it is reasonable
to estimate that a core area of 5 000-10 OOO ha of prime closed canopy forest would maintain the
commoner forest-dependent species in the long term.

Protection zones within forests should therefore be at least this large, ideally supplemented by
adjacent areas of less suitable habitat where some exploitation of forest products might occur. Animal
populations in these 'utilisation' zones would probably occur at lower densities, but would still
supplement higher density populations in the protection zones.
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4.3 Biogeography of Forest Biodiversity
The categories of forest described in Chapter 2 correspond·with three main regions of forest
biodiversity in Kenya:

" Coastal forests

· Afromontane forests (including the Montane and Dry Zone forests)

" Guineo-Congolian fragments (Western Rainforest).

These regions follow the phytochorea of White (1983),but have been adapted slightly to take account
of the biogeography of non-plant taxa.

The narrow coastal forest region, running inland approximately 30 km from the coast, is the northern
end of theZanzibar-lnhambaneregion,which stretches from southemSomalia to northern Mozambique
(White, 1983). This region contains many isolated forest blocks which have been separated from each
other for protracted periods and which therefore show high levels of species endemism. These forests
are often small, so this endemism combines with small population size to give a high incidence of
'threatened' species. The coastal region can be further divided into two sub-regions, north and south
of the Mombasa-Kilifi area (Fig. 4.1). Many plants are found either to the north or south of this
boundary, and separation of some mammal and bird species also occurs here.

The bulk of Kenya's forests are in the afromontane biogeographical region, which stretches from
highland areas in Guinea and Liberia in the west, Ethiopia in the east and to the Drakensberg
Mountains in the south (White, 1983). There are close relationships between plant species in all these
forests, although the region has been further sub-divided into seven afromontane systems (White,
1978); within Kenya all the Montane forest is in the Imatong-Usambara afromontane system. There
is a further distinction between forests on the west side of the Rift Valley, which have low levels of
plant endemism, and forests east of the Rift which have higher levels (Beentje, 1990). The Rift Valley
also acts as a partial barrier to species dispersal for birds and mammals.

Finally, there is a small area in the Lake Victoria basin which is an eastern fragment of the Guineo-
Congolian transitional/semi-evergreen forests (White, 1983), distributed from coastal West Africa to
the Congo basin. Although the area occupied by this type of forestin Kenya was probably once much
more extensive, itis now represented by the small Kakamega forest and, with reference to tree species
only, the Nandi Forest Reserves.

To these three main regions (and their respective sub-regions) can be added hundreds of small outlier
forests in the Dry Zone, often only a few hectares in area, which are found on the Kitui and Machakos
hilltops, and the Taita Hills which has similarities to the coastal forests and eastern arc mountains in
Tanzania. The few remaining forest patches in western Kenya are part of the 'Lake Victoria regional
mosaic', with an intermixing of five distinct floras (White, 1983).

4.4 Biological Currencies
The biological wealth of an ecosystem may be assessed using three 'biological currencies' (Davies,
1993); combined with a fourth consideration - the national status of a species.

Rarity
The rarity of a plant or animal is of immediate concern if efforts are being made to avert biodiversity
loss through extinctions. The term 'rare' has been redefined in a number of ways, including the IUCN
category of 'threatened', which is sub-divided into three other categories:

· Critical - 50% probability of extinction within five years or two generations, whichever is
longer
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Figure 4.1 Biogeographical Regions
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· Endangered - 20% probability of extinction within 20 years or 10 generations; whichever is
longer

· Vulnerable - 1O°/o probability of extinction within 100 years.

The term threatened has been used here, therefore, to denote rare species in Kenya, although the
precise population densities and chances of extinction are poorly understood. An additional term,
'scarce', has been used to describe birds which are uncommon, but insufficiently rare to be considered
'threatened'.

Forest Dependence

A second important consideration is the extent to which a species is forest-dependent.

Forest-dependent species may occur at quite high densities in suitable forest habitat, but these
populations are much reduced, or even eliminated, if the forest habitat is radically altered or cleared
altogether. Species in this category are therefore those which depend on mature phase forest.
Coloniser species, which abound in disturbed forests or non-forest areas, are not of immediate
conservation management concern since their populations are expanding in the face of human
alteration to the forest.

Local Distribution

The third factor which must be taken into account when considering biodiversity importance, is the
extent to which species are restricted in their distribution to a particular forest or region.
The extent to which a forest is unique in the species it supports will affect its biodiversity importance.
Some species are endemic to particular Kenyan regions or forests, while others are restricted to
relatively small areas of East Africa, with Kenya harbouring a major proportion of the global
population. There is a need, therefore, to conserve these internationally important species and thus
the forest habitats in which they occur. For example, in a recent assessment of priorities for global bird
conservation, Bibby et al (1992) developed the concept of Endemic Bird Areas (EBAs), where two or
more restricted-range species co-occur. There are two EBAS within Kenya: the Montane forest and the
Coastal forest.

National Status

The national status of a species in Kenya is important when developing a national conservation
strategy, in addition to the species' status internationally.

This is for two reasons: (a) the loss of a species within Kenya diminishes the national biological
heritage,with implications for future management of forest, and forest productoptions; and (b) Kenya
will have limited control over the conservation management of species that occur outside her national
boundaries - itwould be imprudent to rely on another country to protect a species that occurs in Kenya.

4.5 Identifying Biodiversity Conservation Priorities
Biodiversitywithin forests can be considered at the species level, but since many thousands of species
are found in even the smallest forest area, mainly invertebrates, it has been necessary to restrict this
appraisal to three species groups.

4.5.1 Trees and Shrubs

Trees and shrubs constitute the basic form of a forest. The tree species composition, the relative
abundance of different species, and the sizes of different trees are all indicators of forest quality.
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There have been three recent classifications of rare plants carried out in Kenya (Beentje, 1988; NMK,
1992; Robertson and Luke, 1993). In order to compare the rarity of species in different parts of the
country, Beentje's work has been used as the standard for this profile. Although species-level
comparisons are the main focus in this document, it is worth noting that 16 inland and nine coastal
forest formations have been identified (Beentje, 1990; Davies and Mutangah, 1994b).

4.5.2 Birds

There are a large number of resident bird species in any given forest, ranging in their habitat
requirements from little-disturbed closed canopy forest to open glades. By comparing the species
composition and population densities of birds in different areas, the q uality of a forest can be assessed.
Ornithologists in Kenya have divided 'forest-dependent' species into two sub-categories: 'forest-
specialists', occurring only where there is dense, multi-storeyed forest, and 'forest-generalists' that
occur on forest edges and in forest gaps (Pomeroy, 1989; Lewis and Pomeroy, 1989). Forest-
dependent birds have their highest population densities in forests which have been little modified
by human activities.

4.5.2 Mammals

The mammal populations in a forest are directly affected by hunting and trapping. The combined
population densities of antelopes such as red duiker, blue duiker, suni, bushbuck, give a good
indication of hunting and trapping pressure when compared with undisturbed areas. It is common
for the largest species, such as buffalo, to be the first to disappear under pressure from heavy hunting
and trapping, and commercial hunting has an immediate effect on species such as elephant, hunted
for its ivory. This review concentrates on species weighing over 500 g, because they are well-known
taxonomically, it is relatively easy to gather information on their populations, and they are most
affected by hunting and trapping.

4.6 Threatened and Forest-dependent Species

4.6.1 Trees and Shrubs

Working from an analysis of East African Herbarium specimens, Beentje (1988) identified over 150
threatened woody plants. Further species are being added to this list as new surveys are conducted;
already several new species for Kenya have been recorded in Shimba Hills (Robertson and Luke, 1993)
and Kakamega (Mutangah et al, 1992). On the other hand, as already mentioned in Section 4.1, the

Figure 4.2 Threatened Forest Woody Plants
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field surveys have also shown that some species on the 1988 list are not yet threatened. Recentanalysis
has indicated that 36 species of forest dependent trees can be confirmed as rare; and a further 39
indigenous woody plants which occur in both forests and other habitats. Details of these rare species
are given in Appendix 3.

Threatened species are known to occur in over 60 inland and 65 coastal forests. This is almost certainly
an underestimate since in many forests only a partial inventory has been carried out. This makes it
difficult to decide on a set of forests which can account for the bulk of woody plant biodiversity. If
forests with nine or more 'threatened' tree/shrub species are considered, the coastal forests are more
important for rare species than the inland forests. Indeed, half of Kenya's threatened woody plants
occur in coastal forests (Figure 4.2).

These coastal forests, combined with the Taita Hills complex and the mountains east of the Rift Valley,
account for almost all the rare forest plant biodiversity in Kenya, with a few other rare species scattered
across the large blocks of afromontane forests (Beentje, 1988).

4.6.2 Forest Birds

Good survey data on the distribution and overall species-richness of forest birds are provided by the
Atlas of Kenyan Birds (Lewis and Pomeroy, 1989). Its main drawback is that it was compiled in map
units which often included several habitats in addition to forests in a single map cell. To overcome
this problem in the present analysis, based on the work of Bennun and Waiyaki (1993), only birds
which are known to occur in forests were considered (See Table 4.2 and Figure 4.3; also Appendix 5).

If the top ten forests are ranked according to: (a) the totalnumber of forest bird species recorded; (b) the
number of forest-specialist species; and (C) the number of threatened species (which includes a
category for 'scarce' species), then two obvious patterns emerge.

1. In terms of species-richness among forest-dependent birds, the Kakamega-Nandi Hills
complex is by far the most diverse, with a total of 254 species of which 75 are forest-
specialists. This is followed by the large forests west of the Rift Valley (Mau, Trans Mara,
Mt Elgon, Cheranganis, etc.), and then Mt Kenya and the Aberdares. Further north in the
Dry Zone, the forests on the mountains east of the Rift are small and isolated, with a marked
impoverishment of bird species.

2. The pattern of occurrence of 'rare' (threatened plus scarce) species is quite different. For
these,the coastal forests of Arabuko-Sokoke (54 species),Shimba (43), and Witu /Tana (eadi
with 35) are particularly important. The Kakamega-Nandi complex is ranked second
nationally, with 45 rare species, while each of the forest blocks of the Rift Valley has between
20 and 27.

Thus although the Western Rainforests have nearly twice as many bird species as the coastal forests
and are extremely important for the conservation of biodiversity in terms of species numbers, the
coastal region is of extreme importance because it harbours a much higher proportion of 'rare'
and/or endemic birds, even though there are fewer species overall.

Kenya's forest birds will be preserved largely intact if effective conservation measures are taken to
ensure that viable populations are maintained in five main forests: Kakamega-Nandi, Arabuko-
Sokoke, Shimba, Mau, and Mt Kenya. To this list must be added the forest outliers to which some
unusual species are restricted: Taita Hills/Kasigau, Machakos Hills, Chyulu Hills with their affinities
to Kilimanjaro, and the ground-water forest on the Tanzanian border at Kitovu.
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Figure 4.3 Species Distribution
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Table 4.2 Threatened Forest-Dwelling and Forest Dependent Bird Species

Biogeographical
Region

Total Species Forest Specialist Threatened and Threatened
Scarce

Western

West of Rift

East of Rift

Coastal

Dry Zone Outliers

254

210

191

138

157

79

54

42

27

25

48

27

33

59

23

8

8

18

20

4

4.6.3 Forest Mammals

There has been no recent, accurate review of forest mammal distribution in Kenya; two earlier
mammal atlases (Stewart and Stewart, 1963; EAWS, 1977), now out of date, focused on savanna
mammals with moderate to poor precision. As a consequence the present review is patchy in its
coverage of the different forests, with substantially more information available for forests which have
been surveyed recently (eg KIFCON Surveys in Mau, Kakamega, Shimba, Arabuko-Sokoke and Mt
Kenya).

Of 21 species of forest and forest/savanna mammals thought to be threatened in Kenya (see
Appendix 6), twelve are found in coastal forests, nine in montane forest, two in the Western
Rainforests and five in the gallery forests of the Tana River. Details are given in Appendix 6.

Because these threatened mammal species live at low population densities, they are likely to survive
at viable population sizes only in the largest forests. Effective conservation management of mammals
in Arabuko-Sokoke, Shimba, Mount Kenya, Mau and the Tana River forests would ensure against the
extinction of all but two species: the potto, from the evergreen forests of western Kenya (eg
Kakamega); and De Brazza's monkey, which is scattered in gallery and swamp forests in a small
section of western Kenya (eg Saiwa Swamp National Park).

4.7 Endemism of Threatened Forest Species
Overall, of the forest-dependent and nationally threatened species in Kenya's forests, about 50% of
the plants, 60% of the birds and 65°4 of the mammals are found in the Coastal Forests, which shows
the importance of this region despite its relatively sµiall area and its overall lack of forest cover (less
than O.i°/c, of the national total area). The coast, therefore, is by far the most important area for the
conservation of all three species groups considered here, along with butterflies and probably other

insects.

The importance of other forest regions for different species groups is indicated in Figure 4.2 and
Table 4.2, but there is still finer grained endemism (Table 4.3) which mustbe taken into account. Even
within sub-regions of the three main biogeographical regions there are unique species which require
specifically targeted management if they are to be conserved. This endemism, albeit at low levels, is
especially prevalent in the smaller isolated forests (egTaita Hills, Marsabit),where plants and animals
have evolved distinct sub-species or species.
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Table 4.3 Nationally Threatened, Regionally Endemic Forest Species

Coast

Rift Valley

North

South

East

West

Western

Taita/Kasigau

Tana River

Others

Plants

12

15

20

2

1

16

4

8

Birds

5

0

4

4

6

3

0

0

Mammals

3

2

1

1

2

0

2

0

4.8 Effects of Forest Exploitation on Biodiversity
The information presented above provides an account of Kenya's biodiversity status. This reflects
continuous human use of the forests over many decades, yet there is a lack of quantitative information
about the effects of human disturbance on forest biodiversity.

Most obviously, logging and hunting directly remove part of the populations of some species, but at
the same time they also cause more subtle, indirect effects by altering a forest's structure and hence
its humidity and light regimes, or by the removal of animals that eat or disperse forest plants, or are
themselves the prey of other animals. In most cases these effects have not been measured, though some
limited data are available from studies of Kenyan forests to illustrate the range of impacts from human
exploitation. It should be borne in mind that virtually no information exists on the effects of
disturbance on invertebrates, which often account for up to 8O°/o of forest biodiversity.

Some examples of important disturbances are shown below, ranging from least to most destructive
effects on the whole forest ecosystem.

4.8.1 Bark Stripping

Some 58 tree species are exploited nationally for their bark (Kokwaro, 1976), ten of these within SW
Mau (Mutangah et al, 1993), for medicine, weaving, basketry, bee-hive covers, and other uses.
Muthaiga trees (Warburgia ugandensis) are being lost from parts of the Nairobi forests through over-
exploitation of their bark for medicines, although this species normally recovers from damage if the
debarking is limited and the trees are given adequate time to recover. In Kakamega, Olea capensis is
being excessively debarked for the same reason.

In SW Mau, Podocarpus latifolius bark is used as a waterproof covering for bee-hives. In the area near
Nyangores, 3O°/, of all Podocarpus are dead or dying because of this single activity (Mutangah et al,
1993), and bee-hive placement has had to be moved farther into the forest where fresh trees are
available (Jackson, 1992).
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4.8.2 Hunting and Trapping

Uncontrolled commercial hunting has had a devastating effect on two large mammals. In the face of
intensive ivory hunting, thenational population of elephants fell from 167 OOO tO24 OOO in the 17years
up to 1991 (Poole et al, 1992). Many of the surviving elephant sub-populations have taken refuge in
forested areas. The black rhinoceros population is in an even more precarious position, falling from
2 OOO individuals to 500 individuals between 1970 and the early 1980s as a resultof hunting/trapping
for its horn (Brett, 1993).

The effects of subsistence hunting and trapping of medium-sized mammals has been much less well
documented. Primates are seldom hunted for food, though some are killed for crop protection, and
ungulates (antelopes, buffaloes and pigs) bear the brunt of subsistence and low-level commercial
hunting and trappiry" activities. Long-term hunting and trapping on the boundaries of Trans Mara
have eliminated two species of larger antelope and even the commonest two species of duikers. Very
few large ungulates remain in Kakamega, with the result that hunting and trapping are no longer
significant local activities. Rare species have generally suffered the most: bongo numbers have been
kept low by hunting pressure after their numbers had been reduced by a rinderpest epidemic; and at
the coast, Ader's duiker has been hunted / trapped almost to extinction.

4.8.3 PoIewood and Fuelwood

A conspicuous indicator of wood use in any forest is a cleared understorey revealing an abundance
of pole stumps. Poles are frequently removed for building purposes, but because they are from the
smaller size classes (often young trees), the stumps commonly recover and produce coppice shoots.
Only under very extreme conditions of over-use, therefore, does pole-cutting cause declines in
biodiversity.

Similarly, tlie collection of deadwood for fuel may have some negative effects on the recycling of
nutrients within the forest ecosystem, but generally this does not lead to loss of biodiversity until rates
of off-take reach such high levels that little deadwood can be found on the forest floor. For example,
in some parts of Kakamega hole-nesting forest birds have declined because dead branches in which
they make nest-holes have been removed, and one part of Kakamega showed no signs of wood-eatiny
termites because there was no deadwood on the ground. Furthermore, it is common under these
conditions for fuelwood collectors to ring bark trees so that there are future supplies of deadwood,
thereby accelerating offtake.

In the coastal and Nairobi forests, Brachylaena huillensis (muhuhu) is a preferred fuelwood and the
most important wood used in carving items for sale to tourists. Species-focused removal of this tree
has led to the loss of all large trees in Arabuko-Sokoke and severe declines in the Nairobi forests.

4.8.4 Logging and Charcoal-Making

Far more extreme changes occur to the forest as a result of felling of large trees for timber and diarcoal
(species with dense wood are sought for both prodticts). The structure is immediately changed to a
more broken-canopy formation, often with a much heavier liana-load on the remaining tall trees, and
the humidity of the understorey decreases as a result of opening the canopy. The plant species
composition shifts in favour of colonisers which proliferate in forest openings; Neoboutonia and
Tabernaeinontana, for example,'account for 4O°/o of all live stems in the heavily logged Trans Mara Forest

Reserve.

Some trees of special commercial importance may be so reduced in numbers that their populations
may no longer be viable. For example, Milicia excelsa (mvule) has been exploited for timber from the
coastal forests for decades, and Vitex keniensis (Meru oak) and Olea capensis (Cape olive) are in a similar
state of decline in the montane forests.
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It is not clear to what extent forestbird species have been lostin Kenya due to habitat degradation and
fragmentation caused by logging, although some species in Kakamega have not been reported for
several years. The densities of forest-specialist birds in Mau and Kakamega have been shown to
decline as a result of logging (Bennun & Waiyaki, 1993) and bird species adapted to the forest interior
are particularly vulnerable to forest fragmentation since they are not able to disperse over large open
areas (Newmark, 1991).

There is no direct evidence thatany mammal species has been lost through habitat alteration as a result
of logging, but the opening of forests with tracks and logging roads greatly improves access for
hunters; hence the loss of large mammals through hunting/trapping cannot be separated from
logging.

4.8.5 Forest Clearance

The final step in loss of forest biodiversity is the complete conversion of forests to another vegetation
form. In most cases, when forest is cleared for agricultural purposes, the vegetation is cut and burned
leaving no opportunity for forest species to survive, and very little option for recolonisation of the land
by forest ecosystems. This also applies when forests in the Dry Zone are burnt by pastoralists.

4.9 Forests Identified for Priority Biodiversity
Conservation

Any recommendation for a system of priority forests for biodiversity conservation needs to balance
the claims of forest blocks which are large enough to support populations of sufficient size to have
long-term viability, against the value of some small forest patches which harbour species found
nowhere else. Taking a balanced view of all factors, eight forest groups, as described in the following
sections, can be identified as central to the long-term conservation of Kenya's forestbiodiversity. Their
geographical locations are shown in Figure 4.4.

4.9.1 Coastal Forests

1. Shimba Hills (23 OOO ha; 9 OOO ha forest cover) is probably the richest forest/savanna area
for plant species in Kenya, including at least four rare forest formations (Davies and
Mutangah, 1994), as well as supporting 19 threatened trees of which 15 are restricted to
forests of the south coast. It also contains 13 threatened forest birds, and seven threatened
mammals, two of which are restricted to the south coast forests.

2. Arabuko-Sokoke (42 OOO ha) has a large area of Cynoinetra-Brachylaena woodland and
thicket, Brachystegia woodland, and a small area of Afzelia-mixed forest. It supports six
threatened birds, of which two are endemic, four threatened forest mammals and eleven
threatened woody plants. Its large area improves the chances of long-term survival,
although some forest formations occupy only small patches.

Although these two forests account for a large proportion of the coast forest biodiversity, the high
levels of endemism and species rarity in the small forest patches at the coast mean that other forests
are also very important. In their review of coastal vegetation, Robertson and Luke (1993) stressed the
need for improved managementof a further ten medium size (>800 ha) gazetted areas, combined with
67 known kaya forests or sacred groves, which have been traditionally protected.

A further five large sites have been recommended for gazettement /protection: Brachystegia woodlands
in Kilifi District, Mangea Hill north of Arabuko-Sokoke, Kilibasi in Kwale District, and two coastal
areas in Tana River District - Tana Delta and Ras Tenewi. Of the smaller sites recommended for
protection, Diani forest is very species-rich and Shimoni forest is one of only two remaining forests
growing on coral rag.
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Figure 4.4 Top Priority Forests for Conservation of Biodiversity
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4.9.2 Montane Forests

3. The MtKenya forests and the Aberdares /Kikuyu Escarpment(>210 OOOha and >150 OOOha)
cover large areas with a wide range of forest types, of which the Ocotea forest formation is
being over-exploited for camphor, and Newtonia forest formations along rivers are being
rapidly cleared. In the northeast of Mt Kenya, including the adjoining lmenti /Meru forest,
Diospyros abyssinica-Olea europaea and Croton syloaticus formations occur, and at higher
elevations Crabia-Cola forest occurs. Four threatened birds are found in these forest areas,
with several additional threatened bird species in the Imenti/Meru forests. On Mt Kenya
there are six threatened large mammals, supplemented in the Aberdares by Jackson's
mongoose and possibly the golden cat, the former being an endemic species.

4. The Mau forestcomplex (320 OOO ha) is especiallyimportant for large mammal conservation,
partly because of the inclusion of Guineo-Congolian species (golden cat, yellow-backed
duiker) but also because the large area offers reasonable chances of maintaining viable
populations of bongos and giant forest hogs. The full complement of afromontane 'west-of-
Rift' birds and all but two of the forest formations are also present.

In both of these large mountain blocks bamboo is found over a wide area. Two forest formations,
restricted to the Cherangani Hills, are not incorporated in Mau and are probably under threat given
the considerable pressure being exerted there for agriculturalland. Similarly, the dry Nairobian type
forest (Croton-Brachylaena-Calodendron) is isolated in a few fragments and everywhere being cleared.
However, there are very few species in these forests or on the mountains in the drier north which do
not occur in the Aberdares, Mt Kenya or Mau forests.

4.9.3 Western Rainforests

5. Kakamega is important as a site for birds where Guineo-Congolian intermix with afromontane
species, and where forest and savanna species occur side-by-side; 350 species have been
recorded. Many tree species occur, few of which are threatened in Kenya. Kakamega is too
small to supportviable populations of the most threatened mammals, and only about 35 De
Brazza's monkeys still occur in the adjacent small Kisere forest (460 ha). Small population
size is also a concern for birds, especially if forest fragmentation and clearance continues.

The adjacent South Nandi forest holds many of the same bird species as Kakamega. Substantial areas
of Nandi North have been cleared, and over one third of Nandi South has been heavily logged.

Nyanza and Western Provinces contain many small forest patches and a possibly important, much
larger one, Gwasi (12 OOO ha); none of these has been properly surveyed. They are part of the
heterogeneous Lake Victoria mosaic of vegetation types and, given the wet cond itions prevailing, may
support some rare plants and invertebrates. There is no evidence that they support rare mammals or
birds, but this also needs to be checked.

4.9.4 Dry Zone Forest Outliers

There are several forest outliers in the Dry Zonewhich are important for one species group or another.

6. Taita Hills (45 Forest Reserves totalling 8 760 ha). The main indigenous forest blocks are
Mbololo, Choke, Ngongao, Kasigau and Vuria. The Taita Hills are very important for
endemic plants, 3 endemic bird (sub) species, an endemic snake, Angolan colobus, and
endemic butterflies (Collins and Clifton, 1984). Unfortunately they occur as tiny hilltop
forests, some only a few hectares in extent, all of which are threatened with clearance for
farms.
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7. Tana River (Tana River Primate National Reserve is 17 100 ha, of which 950 ha comprise
gallery forest) is important for two endemic primate species, four threatened trees and 15
threatened birds.

8. Of the mountain forests in Samburu and Marsabit Districts, all have similar dry forest
dominated by Podocarpus and Juniperus. However the Mathews range also has some wetter
formations dominated by Croton megalocaipus, with an endemic sub-species of Colobus
guereza and endemic subspecies of butterflies (Larsen, 1991). It may therefore be the most
important biodiversity representative of the dry zone hill-top forests. Marsabit forest may
also be distinctive since it is widely separated from the other mountains.

4.10 Conclusion
The selection of these eight top priority forests represents a real focus for management actions to
conserve Kenya's forest biodiversity. It must be borne in mind, however, that this review has been
based on only a small proportion of the species accounting for forest biodiversity; invertebrates, which
account for as much as 80% of the total forest species, have not been considered. There will therefore
be additions to this list as more information is gathered for little-studied taxonomic groups.

Furthermore, there are tree, bird and mammal species known to be endemic to several smaller forest
blocks not included in the above list. Each of these species deserves special attention, but the bulk of
forest biodiversity will still be conserved in the eight priority forests.

Finally, it must be realised that it is impractical to recommend that all areas in the priority forests be
set aside for biodiversity conservation. Protection zones will need to be selected carefully ,idea1ly each
being5 OOO to 10 OOO ha in area,within which biodiversity conservation will be a primarymanagement
aim. In adjacent utilisation zones, sustainable production of forest produce will be a primary aim, but
conservation functions will still be served for the commoner species.
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5. ENVIRONMENTAL SERVICES

The environmental services provided by forest areas relate to the climatic effects of forest cover and
to the protective role of forest vegetation in watersheds. The catchment protection function of forests
has been recognised as a significant component of the management proposals for gazetted forests.
Some forests, including the Perkerra Catchment, were gazetted primarily for catchment protection.
In these areas, little or no logging has been allowed, and relatively little land has been converted from
indigenous forest to exotic plantations.

5.1 Climate and Micro-Climate
The presence of forest cover has an effect on climate, although the impact directly relates to the size
of the forest. However, itis the prevailing climatic conditions that dictate whether closed canopy forest
can exist. Forests can only exist in conditions of adequate rainfall.

Large forest areas may produce, througli transpiration, part of their own rainfall. Although this
transpiration can resultin extending precipitation beyond the forest areas, the extentof this effect will
depend on the 'catch', being the distance over which the prevailing wind can collect moisture.

The radiative characteristics of different land cover can also influence climate through local and
regional air circulation patterns. Forest canopy typically reflects 12 °/, of incoming radiation, while
cropped areas reflect up to 20 °Qo. The impact of this is, again, only likely to be significant with very
large forest areas.

The shape and distribution of forests within Kenya precludes them fromhaving any significantimpact
on the general climatic pattern in ad jacent areas.

However, at the local level, the impact of forest cover on micro-climate is significant (le soil
temperatures and soil moisture conditions). Forest cover moderates the effects of temperature and
wind, and significantly changes the humidity regime. Temperature fluctuations are decreased,
humidity is increased and wind speeds slowed. The total rainfall reaching the ground will be
decreased, as rainfall is intercepted by leaf surfaces from which it evaporates. In cooler forests, subject
to mists and low clouds, the total rainfall is supplemented by 'occult' precipitation; this process of
condensation on leaf and trunk surfaces can add as much as 18°/) total effective rainfall.

The result of these micro-climatic effects is to provide a much wider range of environments than under
other vegetation cover, supporting a wider range of species.

5.2 Catchment Protection
The effect of land use on the hydrological characteristics of catchments has been studied in a number
of countries with different terrain and vegetation characteristics. Although no direct studies have been
carried out in Kenya, research in other countries has shown that the change of land use from forestry
to clear felled land has resulted in increased run-off of between 15 and 3O°/o. However, the change of
forest to either well managed arable or well managed grassland has little effect.

The effect of uncontrolled loss of forest cover is generally to increase surface flow, with an associated
increase in flashiness of stream flow and a decrease in dry season stream flow. The erosive potential
of surface flow will also be increased leading to higher siltation rates, with associated problems of
deltaic depositions and increased flooding.
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The problems associated with loss of forest cover are likely to be most severe in steep areas where a
change of land use to either plantation, arable production or grazing is not accompanied by
appropriate soil and water conservation measures. Any changes of land use to arable production on
areas with over 12% slope should be accompanied by terracing or contouring; any areas changed to
pasture should be maintained with permanent vegetation cover.

The majority of forests are concentrated on mountains and major scarps, where the slopes are
predominantly over 3O°/o, and on volcanic footridges. Although only 4°/0 of the land area of Kenya is
described as mountains and major scarps, 34% of the forest land occurs in these areas. In total, over
7O°/o of forest land occurs in mountainous, hilly or footslope areas, all of which are characterised by
steep slopes and potentially erodible soils.

Table 5.1 Landform and Forest Land

Landform

Coastal plateaux

Footslopes

Hills and minor scarps

Lower middle-level uplands

Mangrove swamps

Mountains and major scarps

Plateau/upper-level upland transitions

Uplands - undifferentiated levels

Upper m iddle-level uplands

Volcanic footridges

Plains and other non-hilly areas

Total Land Area

Km2

2-120

18 930

33 840

22 980

730

23 610

1 OOO

17 500

8 240

33 400

413 700

Percentage of
Total Land Area

0.4

3.3

5.9

4.0

0.1

4.1

0.2

3.0

1.4

5.8

71.8

Percentage of
Forest Land

2.0

2.8

7.4

5.4

1.1

34.0

2.9

1.0

9.7

29.7

4.0

Source: Areas and distribution of forests, KIFCON forest maps; soils, landform and geology, Kenyan Soil Map, TSBF 1993.

5.2.1 Drainage Basin Characteristics

The drainage system in Kenya is classified into five principal drainage areas (Figure 5.1). Earlier
classification divided these main drainage basins into 158 sub-drainage areas. Following the revised
study carried out by the Water Master Plan in 1992, a number of these larger sub-drainage areas have
themselves been subdivided, to give a total of 192 sub-drainage areas.

The five main drainage areas with their river systems are as follows:

· Lake Victoria Basin - Nzoia; Yala; Nyando; Sondu; Kuja; Mara; Malaba and Sio

· Athi RiUer Basin and Coast - Athi

· Tana Rioe'r Basin - Tana

· Rift Valley Basin - Turkwel; Kerio; Ewaso Ngiro; Suguta; and Milewa

· Ewaso Ngiro and North - Ewaso Ngiro.

The five main drainage basins can again be separated into those with open water outlets and those
with internal drainage.
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Figure 5.1 Forests and Hydrology
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Environmental Services - The Example of the Mau Forest

The Mau Forest complex contains th'e larj"est remaining block of moist indigenous
forest in Easteni Africa. It forms the upper catchment of the Sondu, Mara and Ewaso
Ngiro Rivers and it is this catchment protection value that provides the clearest
indications of environmental services. The protective role of the forest can be best
envisaged by the assessmenE of likely changes that would result as a loss of forest
cover to alternative land uses, in particular uncontrolled agriculture.

On top of the obvious disappearance of a forest rich in biodiversity, major forest
reduction would trigger the most significant changes are on the downstream systems
reliant on regular stream flow:

." Down Stream River Flow would increase in total, but with a less regulated flow;
both flooding and low dry season stream flow periods would become more
common;water table replenishment would decrease. Water supplies would be less
dependable. Pastoralist systems relying on dry season river flow would be at
increased risk. Irrigation based OIl stream extraction would become less viable.
Storage reservoirs would become less effective, decreasing hydro-power and
irrigation potential, future reservoirs would need greater storage capacity.
Biodiversity would be decreased in protected areas, through loss of habitat.

" Sediment Load within streams would increase. The life of reservoirs and their
storage capacity would be decreased with siltation, affecting water supplies,
irrigation and hydro-power. At the outlet of the Sondu River, the Lake Victoria
fisheries would be damaged by siltation; Tilapia, Nile Perch and Barbel are all
seiisitive to increased sediment load.

,E)))))))'.))),))))
5 Pastoralist Systems "<<L "" ) ) / 0
6 Large-Scale Wheat Estates , .i (9k / 0
7 Ewaso Ngiro Hydro-Electric . nd Irrig. tion Scheme

"" G\"V8 Masai Mara and Serengeti

9 Lake Natron X<—

Mau Forest Catchment -Major Systems Dependent on Naturally Regulated Stream Flow
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Open Water Outlet Basins

The open water outlet drainage basins are characterised by their net outflow, with the most significant
outflow from the Lake Victoria Basin. The Lake Victoria Basin outlets are subject to rapid siltation
which results in localised flooding. Silt is derived from the alluvial fans at the base of the Nandi-
Kericho and Nyabondo scarps, as well as from farm land. The drainage divide is formed by the Mau
Hills, the Kamasia Cherangani Hills and Mount Elgon.

The Athi River Basin supports the two largest urban centres, Nairobi and Mombasa, but otherwise
is relatively sparsely populated. The basin is subject to both droughts and floods. The main sources
of the Athi River are the Nyandarua Range and the Ngonf" and Chyulu Range. The river system is
estimated to discharge eight million tons of sediment annually to the Indian Ocean.

The Tana River Basin receives the majority of stream flow from the Nyandarua Range and Mount
Kenya. The sediment load is again high, and although mudi is trapped in the reservoir systems used
for hydropower there is still considerable discharge through the Tana Delta.

Internal Drainage Basins

The Rift Valley Basin flows to Lake Turkana in the north, internally to Lake Baringo, Nakuru and
Elementeita, and in the south to Lake Natron in Tanzania. The Ewaso Ngiro and North drainage basin,
starting in the upper humid and alpine zones of Mount Kenya and the Nyandarua range, flows into
the Lorian Swamps in Somalia. The Rift Valley experiences hif"hly seasonal flow rates, resulting in
occasional flash floods, butthe majority of water is lost through local evaporation and infiltration, with
considerable sub-surface flow. Similar conditions are found in the Ewaso Ngiro drainage basin.

5.2.2 Drainage Basins and Forest Cover

The drainage basins have been analysed by their areas and percentage forest cover. The overall water
flow through each drainage basin has been assessed from the weighted average rainfall, and a similar
weighted analysis has been made for the forest areas within each drainaf"e basin. The combination of
these analyses gives figures for the gross contribution of the forest areas within the drainage basin,
and therefore the percentage contribution to the water flow within a basin that can be attributed to
the forested areas.

Both the highest percentage of forest cover and the highest gross contribution to water flow occurs
in the Lake Victoria Basin. However the highest relative contribution occurs in the dry zone basin of
the Ewaso Ngiro River in the north, where the relative contribution of the forest catchment is
equivalent to three times the average drainaf"e basin catchment.

Table 5.2 Drainage Basins, Rainfall and Forest Cover.

Drainage Basin Average Rainfall Rainfall in Forest Percentage Forest Percentage Water
in Basin mm/year Area mrn/year Cover Provision from

Forest Catchment

Lake Victoria 1.342

Rift Valley 549

Athi River 740

Tana River 632

Ewaso Ngiro and 391

North

Source: JICA Water Master Plan and KIFCON forest data.

1558

1276

1068

1218

1 045

14.5

6.1

2.0

3.1

3.4

16.4

14.3

3.0

6.0

9.1
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In the dry zone drainaf"e basins, in particular the Rift Valley and the Ewaso Ngiro, forest areas are
the main source of surface flow and therefore the usable water supply, since elsewhere the water is
lost either through localised evaporation or through sub-surface flow.

5.2.3 Human Population and Drainage Basins

The relative importance of thecatchment areas becomes more significant when the human populations
within the drainage basins are considered.

The drainage basins have distinctive associated population densities, witli the highest population and
the highest population densities occurring in the Lake Victoria Basin. The next highest population and
population densities occurs in the Athi River Basin, which includes major urban centres of Nairobi
and Mombasa.

Table 5.3 Drainage Basins and Population

Drainage Basin Area Km' Total Population Households Household

Density

Lake Victoria 46 430 8 538 500 1 648 OOO 35.5

Rift Valley 131 OOO 2 122 800 461 OOO 3.1

Athi River 67 070 4 863 200 1 062 700 15.8

Tana River 126 600 4 163 800 809 300 6.4

Ewaso Ngiro and North 210 600 1151 OOO 233 600 1.1

Source: JICA Water Master Plan and 1989 Census data, analysed at the sublocation.

Note: Figures have been rounded. Populations of Lamu and other coastal islands and islands in Lake Victoria are

excluded.

The forest area hydrology provides two major water resources, stream flow contributing to the major
rivers, and sub-surface flow and storage contributing to spring line flow. The potential damage to the
stream flow that could accompany the uncontrolled loss of forest cover would be most significant in
the Lake Victoria Basin. At the extreme limits, the total uncontrolled loss of forest cover could affect
the equivalent of half a million households through a disruption of water supplies.

However, the major potential damage from loss of forest would occur in the dry zone basins, where
the availability of alternative water sources is very limited. The importance of the main rivers as water
sources forlivestock and human populations is clear, butin many areas the populations rely on spring
line water sources that occur at the base of isolated forested hill tops. The effect of loss of forest cover
is likely to be increased seasonality of spring sources, with immediate impact on local populations.
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6. VOLUME AND YIELD OF WOOD PRODUCTS

6.1 Background and Rationale
As part of the multi-disciplinary national analysis of Kenya's indigenous forests, a sample forest
inventory was undertaken between July 1991 and December 1993. The purpose of the inventory was
to provide updated estimates of individual forest areas and the total standing volume by species and
habitat, particularly in those areas with potential commercial yields. It was envisaged that the data
so generated would provide a sound basis for the consideration inter alia of future plans for harvesting
indigenous timber, currently under a national Presidential ban since the mid-1980s.

The inventory, which included all major f"azetted indigenous forests except Mt Elgon, took place in
36 Forest Reserves: a gross gazetted area of 900 OOO ha - over 50% of the national total - containing
closed canopy forest cover of 380 OOO ha (see Figure 6.1 and Appendix 7).

The detailed results of the forest inventory have been published in 15 separate reports (Blackett, 1994)
and form the basis for calculations of estimated national stocking and potential yields presented in
this document.

6.1.1 Inventory Methods

To provide a framework for determining sample areas for field measurements within each reserve,
a basic stratification by main types of forest and non-forestvegetation was carried out, with digitised
vepetation maps being prepared from interpretation of recent 1:25 OOO aerial photography, mostly
specifically commissioned for this purpose.

Field sampling was only carried out in the areas of greatest commercial timber potential, which
inevitably were located within the closed canopy cover sections. Other forest vef"etation types -
including, for example, bamboo and bamboo/forest complex - containing significant amounts of
timber, fuelwood and polewood, were grouped together as 'other forest associations' for purposes
of estimating standinj" volumes and yields.

Sampling was conducted using standardised rectangular plots measuring 10 x 400 metres. In each
plot, the measured population included all tree species with a dbh of 20 cm or above. In addition, a
sub-sample of all species with a dbh of between 5 cm and 20 cm was measured.

6.1.2 Calculation of National Forest Areas

The total national forest area of almost 1.9 million ha given in Table 6.1 comprises all gazetted areas,
pIus other major non-gazetted forested areas and areas proposed for gazettement; excluding the Tana
River blocks which - apart from a very narrow riverine strip - are devoid of forest vegetation.

The combined national estimate of around 1.1 million ha for indigenous closed canopy forest and
'other forest associations' was calculated by extrapolation of the relative vegetation cover in those
reserves where the inventory was undertaken: consequently the national figures are both derived
from, and consistent with, the individual forest data given in Appendix 9. It is recognised that the
total thus arrived atis ratherlower than the 1.24 million ha given in Chapter 2 and the Summary,which
was derived from satellite imagery interpretation. The reason for the lower figure derived from the
inventory extrapolation is that, owing to lack of appropriate vegetation data for non-gazetted forest
areas, the average relative vegetation cover found within Forest Reserves has been applied also to the
non-gazetted areas (where forest cover is often higher than in reserves).
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Fig 6.1. Coverage of KIFCON Forest Inventory
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The national estimates of stocks and yields of timber, fuelwood and polewood presented in this
chapter are essentially derived from the measurements taken in indigenous closed canopy forest areas
of the reserves included in the KIFCON inventory. Stocking yields for timber and fuelwood are
estimated as volumes per hectare and as agj"regate volumes.

Polewood stocking and yields are estimated as number per hectare, and volume and total numbers,
with yield figures also converted to provide an estimated volume.

Table 6.1 Summary of Forest Area Stratification

Area (ha) Area (o/j

Indigenous forest area

Closed canopy forest

Other forest associations

Sub-total

Non-forested area

Plantation area

Total Area

660 598

430 021

1 090 619

629 160

161 122

1 880 901

35

23

58

33

9

100

Note: Area figures are calculated from individual forest data and extrapolated. Although these figures

are estimates, they have not been rounded, to allow for consistency with individual forest data presented

in Appendix 9.

6.2 Basis for National Volume and Yield Estimates
To enable effective analyses to be carried out it was necessary to make a number of assumptions. These
assumptions, their justification and comment on their validity are discussed below.

6.2.1 Mean Annual Increment and Yields

To determine the availability of information on growth rates which might have provided the basis for
determination of sustainable yields, KEFRI was commissioned to prepare a reportoutlining the extent
and scope of the Permanent Sample Plot (PSI?) programme which it manages. More specifically KEFRI
was requested to evaluate the relevance of that pr.ogramme by ascertaining what data had been
produced on growth rates of Kenya's indigenous forests and /or individual indigenous tree species.
The conclusion of the report was that there has been no organised system of PSP establishment in
indigenous, mixed tropical forests and furthermore that most of the attempted PSP programme is
characterised by incomplete measurements (Kigomo, 1991).

In the absence of growth data, Mean Annual Increments (MAI) used by KIFCON in calculations of
yield are therefore based on assumed growth rates. Evans (1982) compared the growth figures of
various types of natural forest and plantation, citing timber volume increments in the range of 0.5 to
7 m'/ha /year for managed tropical high forest (Table 6.2). As none of the indigenous forests of Kenya
are actively managed, yields are likely to be at the lower end of the range and to reflect this in all
calculations of the theoretical yield, an MAI of 1°/0 of timber volume has been chosen as being realistic.
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This assumption receives further support from Vanclay (1992), who states that "although small areas
may exhibit much higher yields, most indigenous forest estates seem to produce between 0.5 and
1 m' lyear per net hectare. Yield estimates for gross areas will be lower!". From extensive research
in Malaysia, Korsyaard (1992) reports MAIS in the range 0.2 to 0.9 m'/ha /year.

The objectives of the inventory meant that sampling was concentrated on the main commercial stands
(see Box: Main Indigenous Kenyan Commercial Species, p 45); as a result many areas of woody
vegetation considered to have limited commercial potential were not sampled. In order to estimate
a yield from these non-sampled areas it was assumed that the average standing volume was 50°'o of
the fully stocked indigenous forest and the yield was calculated as 1°/, of this value. This somewhat
crude method of assessing yield was the onlyoption available to theinventory team, f"iven theextreme
variability of the vegetation cover and the consequentnon-viability of attempting field measurements.

Table 6.2 Comparative Growth Rates of Managed Forest and Plantations

Forest Type

Canada average

Siberia

Sweden average

US average

UK average (conifer)

New Zealand pines

South African pines

Sub-tropical eucalypts

Teak plantations

Tropical hardwood plantations

Tropical pines

Tropical eucalypts

Tropical high forest (managed)

South-East Asia dipterocarp forest (managed)

Yield (m'/ha/year)

1.0

1 - 1.4

3.3

2.6

10.0

18 -30

10- 25

5 -30

4- 18

25 -35

15 -45

up to 60

0.5 -7

up to 17

Source: Evans, 1982

6.2.2 Timber Volume Functions

Kif"orrlo also reviewed past work on volume data analysis, concluding that it has been very limited
in extent. He details work done on mangroves (Rhizophora mucronata) and cedar (/uniperus procera)
neither of which are broadly representative of indigenous forest species. The 1960s inventory (Spartan
Air Services, 1967) included some work on volume functions but records of the methods and results
are incomplete. For expedience timber volumes have been calculated using the following equation:

Zl = (nd'/4).h.f

where: d = volume, d = dbh, h = height to crown point and f = breast height form factor

Measurements taken in South Nandi gave form factors as high as 0.9 but until a fuller analysis of taper
factors can be done, caution has been exercised and a general form factor of 0.7 has been adopted. This
is an area in which further study and refinement of the data would be justified and it could result in
increased commercial timber volumes in the range of 2O°/o.
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To calculate total volume, h and f in the above equation were substituted by a constant (k):

d = (nd'/4).k

The constant (k) was ascribed the value of 9, based on experience of samplinj" in West African
rainforests, and gives an approximation of total volume (Alder, 1992). Using this factor the ratio of
ti mber vol li me (utilisable bole) to combined bral1chw()od and deformed bole volu me is about 1:1 . This
statistic can only be regarded as a crude guide (Alder, 1992) and further research work to establish
and refine the validity of this assumption would be highly desirable.

Kenya's Main Indigenous Commercial Timber Species

Coastal Zone Forests:

Dry Zone Forests:

Montane Forests:

Western Rainforests:

Afzelia quanzensis
Milicia e.rce/sa
Brllchl//aen/l huillensis

/ulli/)erlls procem
P()(/ocLlrl)us spp

jun'iperus procem
Podoatrpus spp
Ocotea usanibm'ensis
O/c/i ctzpensis
Vitex kenietisis

Olec.i ca/'/e1lsis
A ni/lgeri/t dtissinui

Celtis spp

In terms of comnierciallly traded volumes, the leading indigenous Kenyan timber
species are: Ocotea usl7nll)a1'e/lsis (camphorwood); Milicia excelsa (iroko, invule);
Junipents procern (pencil cedar); and Afzelia quanzensis (timber name - afzelia; local
name- mbambakofi). A fulllist of Kenyan indigenous tinibers,used both locally aiid
for international trade, is given in Appendix 8.

6.3 Estimated Standing, Timber and Polewood
Volumes

In Tables 6.3 and 6.4 below, overall estimates for wood product volumes from indigenous forest are
presented for both national and forest rej"ion level; data are given for both closed canopy forest and
'other forest associations'. In Appendix 9 estimates of total standiny volume, 'timber' volume and
polewood stocking a re given for individual forests in closed canopy cover only (le they do not include
'other forest associations'). Values are derived from KIFCON inventory data in sampled forests, plus
extrapolation for forests not sampled.

The total standing volume in Kenya's indigenous forests is estimated to be 200 million m' and the
timber volume to be 47 million m3. These national totals conceal a wide range of variation between
the four main forest regions, as described below.

6.3.1 Coastal Forests

The estimated area of closed canopy forest, within the coastal forests but excluding mangrove forest,
is approximately 66 500 ha. A further 16 OOO ha is classified as other forest associations'.
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Table 6.3 Volume Estimates in Closed Canopy Indigenous Forest and Other Forest Associations'

Forest Region

Coastal

(a) closed canopy forest

(b) other forest associations

Dry Zone

(a) closed canopy forest

(b) other forest associations

Montane

(a) closed canopy forest

(b) other forest associations

Western Rainforest

(a) closed canopy forest

(b) other forest associations

National Totals

Standing Volume Timber Volume

Area Avg. m3/ha Total m3 Avg. m3/ha Total m3

66 721

15 866

108.8

54.4

7 259 OOO

863 OOO

3.5

1.8

234 OOO

29 OOO

163 771

47058

198.5

99.3

32 509 OOO

4 673 OOO

46.8

23.4

7 664 OOO

1101 OOO

387 087

361 334

253.3 98 049 OOO

126.7 45 781 OOO

61.2

30.6

23 690 OOO

11 057000

43 019

5 763

1 090 619

230.1 9 899 OOO

115.1 663 OOO

199 696 OOO

78.3

39.2

3 368 OOO

226 OOO

47 369 OOO

Note: figures per ha. are approximations to the nearest 0.1.

Timber Volume is bole volume to crown break point of all trees; including both commercial and non-commercial species,

having a dbh > 20 cm and of merchantable form.

Standing Volume = Timber Volume + Polewood Volume and Fuelwood Volume (including Branches).

No average per hectare given at national level: such a figure would be misleading in view of the wide variation in unit

volume between forest types /regions.

Table 6.4 Estimates of Polewood Stocking'

Forest Region

Coastal

(a) closed canopy forest

(b) other forest associations

Dry Zone

(a) closed canopy forest

(b) other forest associations

Montane

(a) closed canopy forest

(b) other forest associations

Western Rainforest

(a) closed canopy forest

(b) other forest associations

National Totals

Stems 5-10 cm Stems 10-20 cm Total

Avg. Volume Avg. Volume Volume

Area Stems/ha Total Stems m3 Stems/ha Total Stems m3 m3

66 721

15 866

322 21 484 OOO 165 OOO

161 2 554 OOO 20 OOO

248 16547000 1024000 1189000

124 1 967 OOO 122 OOO 142 OOO

163 771

47 058

396 64 853 OOO 499 OOO

198 9317000 72 OOO

233 38159000 2362000 2861000

117 5 506 OOO 341 OOO 413 OOO

387 087

361 334

260 100 643 OOO 775 OOO

130 46 973 OOO 362 OOO

175 67740000 4193000 4966000

88 31797000 1968000 2330000

43 019

5 763

1 090 619

212 9 120 OOO 70 OOO

106 611000 5 OOO

255 555 OOO 1 968 OOO

145 6 238 OOO 386 OOO 456 OOO

73 421 OOO 26 OOO 31 OOO

168375000 10422000 12390000

Note: figures per ha. are approximations to the nearest whole number

No average per hectare given at national level: such a figure would be misleading in view of the wide variation in unit

volume between forest types /regions.

1. The basis for the calculations in Tables 6.3 and 6.4 is given in Appendix 9.
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The dominant species are Brachystegia spiciformis, Cynometra webberi, Manilkara sansibarensis and
Xylopia paroif/ora with the favoured commercial species being Afzelia quanzensis, Milicia excelsa and
Brachylaena huillensis. Commercial species which account for the bulk of the timber volume are
Brachystegia spiciformis, followed by Manilkara sansibarensis, and Afzelia quanzensis.

Of the four main forest types in Kenya, the coastal forests contain the lowest mean standing volume
per hectare. The mean timber volume per hectare in closed canopy forest is under 4 rrP. This figure
is strongly influenced by the inventory data for Arabuko-Sokoke forest, a relatively large forest with
a high proportion of Cynometra thicket, where there were no trees of commercial value attaining
diameters greater than 50 cm dbh and the estimated timber volume was therefore zero.

Brachylaena huillensis, the favoured species of the carving industry, occurs in the Cynoinetra thicket of
Arabuko Sokoke and some other isolated areas of coastal forest, but is becoming increasingly rare
because of over exploitation.

6.3.2 Dry Zone Forests

The estimated area of closed canopy forest within the Dry Zone Forest Region is 163 800 ha. A further
47 OOO ha is classified as 'other forest associations'.

The gazetted areas of these forests contain a substantial proportion of transitional forest zones and
other woody and non-woody vegetation. The closed canopy forest is confined to the wetter and less
accessible hilltops, often surrounded by Acacia/Commiphora bushland.

Within the closed canopy areas of the Dry Zone Forests the dominant species are Olea europaea,
Juniperus procera, Maytenus spp and Teclea simplicifolia, with the main commercial species being
Juniperus procera and Podocarpus falcatus. Species diversity is low and many of these forests are
comprised of associations of only two or three tree species.

The timber volume per hectare in closed canopy dry zone forests averages 47m'/ha and is
intermediate between that of the Coastal forests and the more productive Montane and Western
Rainforests.

6.3.3 Montane Forests

The estimated area of closed canopy forest, within the Montane Forest Region (excludiny bamboo)
is 387 OOO ha. A further 361 OOO ha is classified as 'other forest associations'.

In terms of area and stocking of commercial species this is the most important forest region. However,
many of the more easily accessible areas have been converted to plantation and much of the remaining
indigenous forest is inaccessible.

The dominant species in the montane forests are Syzgium guineense, Macaranga capensis, Neoboutonia
macrocalyx, Xyinalos monospora and Tabernaemontana stapfiana. The main commercial species are
/uniperus procera, Podocarpus spp, Ocotea usambarensis, Olea capensis and Vite:r keniensis.

The closed canopy montane forests show the highest mean total volume of the four main forest types
in Kenya: 253 m' per hectare, with an average timber volume of 61 m' per hectare. Variations between
different forests, ranging from low values of 31 m'/ha in Trans Mara and SW Mau, up to 89 m'/ha
on Mount Kenya, indicate the effects of past logging. The forests of Trans Mara, SW Mau and the
Aberdares can all be recognised as secondary growth followinp logging of the primary forest. The
most common tree in these three forests is Neoboutonia macrocalyx, a secondary colonising species of
no present commercial value. While a number of commercial species still remain in these forests, none
is abundant. In the Mount Kenya forest, where accessibility is a major constraint, logging has been
restricted to the more accessible places, leavinga high proportion of commercial species in undisturbed

areas.
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6.3.4 Western Rainforests

The estimated area of closed canopy forestwithin the Western Rainforest Region is 43 OOO ha and most
areas are easily accessible. A further 5 800 ha is classified as 'other forest associations'. The standing
volume is estimated to be 230 m'/ha, and the timber volume to be 78 m'/ha.

The dominant species are Croton megalocarpus, Bosqueia phoberos, Celtis durandii, Aningeria altissima,
Funtumia elastica, Antiaris toxicara and CraibM broumii. The main commercial species are Olea capensis,
Aningeria altissima and Celtis spp.

Although it has been heavily logged, this region still supports both high total and timber volumes,
reflecting the exceptionally good growing conditions.

6.4 Sustainable Yields of Timber, Poles and Fuelwood

6.4.1 Basis of Calculation

Itisiniportanttonotethatthe totalyield estimates presentedinTable 6.5 and6.6 below
do not take account of Nature Reserves and other forest areas which are, Qr may in the
future be zoned as Protected Areas where no harvesting of timber or fuelwaod or
polewood is permitted. However, the average yields per hectare sunimarised in these
two tables, and elaborated in detail in Appendix 9, render the re-calculation of total
yields for specific forest areas relatively straightforward.

Gross and Net Yields

The gross yield is theoretical and takes no account of various factors which make its attainment
unrealistic. The net or available yield must account for unstocked or unproductive land such as roads
and tracks, small clearings which mightnot have beenlarge enough to map or areas fromwhich timber
cannot be produced, because of inaccessibility or legislation prohibiting the cutting of trees within
proscribed distances of water courses. To arrive at the estimates presented in this chapter, gross yields
were multiplied by an Area Reduction Factor to convert to net yields.

All yield figures are summarised by forest zone. Assumptions made in the calculation of these yields
are detailed below.

Timber

No permanent sample plots have been maintained in the indigenous forest and so there are no data
available on growth rates or annual increment. To provide an indication of sustainable yields, it is
necessary to estimate the annual increment. Studies from indigenous forests in other countries show
a wide range of growth rates from 0.5-7 m' per hectare, though the normal range is 0.5-3 m'. For the
purposes of this work, the growth increment has been taken as 1% of the measured volume, which
results in values of 0.5-2.8 m' per hectare. Without reliable data on the annual growth increment of
the indigenous forest, the estimates provided below are given as a guide only.

To account for understocked or bare areas, indistinguishable on the aerial photographs, and for
inaccessible areas effectively precluded from exploitation, an Area Reduction Factor (ARF) has been
applied to all calculations of sustainable yield. The ARFS are 20% for Montane and Dry Zone Forests,
10% for Western Rainforests, and 5°/0 for Coastal Forests.
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Fuelwood

The volume of fuelwood has been taken to be the residual part of the total estimated sustainable yield,
which would remain after removal of timber and polewood. Thus the fuelwood volume is estimated
simplyby deducting the timber and polewood volumes (given in Appendix 9) from the total volume.

Polewood

Information on the dynamics of tree growth in Kenyan indigenous forests is scanty and the sustainable
offtake of polewood is not known. Until more detailed information from permanent sample plots
becomes available, it is recommended that polewood offtake be limited to 1O°/o of the stocking. In the
following estimates of sustainable pole yields, the 1O°/o cut is derived from both the 5-10 cm and
10-20 cm diameter classes, witli the yield from each class being proportional to its stocking.

Estimates of the polewood volume are made by assuming an average pole size for each of the two
classes, eg 2.5m x 7.5cm for the 5-1Ocm class and 5m x 15cm for the 10-20cm class. Using a form factor
of 0.7, the calculated volumes for these average poles are 0.0077m' and 0.61Om' respectively. Based
on a polewood offtake of j()°g of the stocking, the total polewood volume can be calculated.]

6.4.2 Yield Estimates

Estimated values for the national sustainable yields of timber and fuelwood are given in Table 6.5 and
for polewood in Table 6.6. Total yield for all three products is estimated as 1.6 million m'.

The total sustainable yield for indif"enous timber of 380 300 m' is about a quarter of the national
roundwood production quoted for Kenya in the FAO Yearbook of Forest Products (1988) and
therefore represents a resource of national siµiificance'. Assuming 4O°/o recovery in industrial
processing and a conservative price per board foot of Sh 20 (Sh 8 500/m'), the total potential annual
value of sawn wood is Sh 1 100 million. Additional value will be derived from harvest and sale of
residual produce including poles and fuelwood with potential volumes of 470 600 m' and 769 100 m'
respectively. Sustainable production of fuelwood is only 5% of the estimated national consumption,
but this will be complemented by recovery of sawmill residues, and could be of considerable
significance to the very high numbers of people living in rural areas and adjacent to forests.

6.4.3 Implications for Utilisation Management

The national interest will be well served if the forest resource can be efficiently utilised, but in the past
utilisation has been poorly controlled and has resulted in substantial degradation of some forest areas.
The Presidential ban on production from indigenous forests during the 1980S has provided some
respite, but if proper controls can be imposed there are prospects for modest utilisation of the timber,
polewood aiid fuelwood resources. The inventory results provide a general indication of the extent
of the overall resource and individual forest reports provide more detailed information on volume,
species and locality.

Results produced by the time of KIFCON's termination are preliminary and do not yet provide the
basis for development of management plans; but they do indicate where there are potential
concentrations of commercial resources and where inventory activities can be profitably continued.
More intensive inventory carried out in the areas of greatest potential will enable the preparation of
detailed management plans, followed by the establishment of triallogging areas. In these trial logging
areas, both logging systems and logging controls should be put to the test. The onus will be on both
the Forestry Department and the timber processing industry to demonstrate to Government and the
environmental lobby that implementation can be conducted on a sustainable basis (and that logging
rules can be adhered to and correctly administered).

1. See Commercial Hardwoods m Short Supply (Box p 62) for an explanation of the apparent paradox that the current level of
off-take is severely degrading the forests, even though its total volume is lower than the sustainable yield calculated here
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Table 6.5 Estimates of Sustainable Yields Per Annum of Timber and Fuelwood

Forest Region

Coastal

(a) closed canopy forest

(p) other forest associations

Dry Zone

(a) closed canopy forest

(b) other forest associations

Montane

(a) closed canopy forest

(b) other forest associations

Western Rainforest

(a) closed canopy forest

(b) other forest associations

National Totals

Area

Timber Yield

Avg. rn3/ha Total m3

Fuelwood Yield

Avg. rrP/ha Total m3

66 721

15 866

0.03

0.02

2000

300

0.8

0.3

52 OOO

5 300

163 771

47058

0.38

0.19

60 600

8 900

0.5

0.2

88 400

10 100

387 087

361 334

0.49

0.25

189 700

86 700

1.0

0.5

398 300

175 300

43 019

5 763

1 090 619

0.70

0.35

30 100

2 OOO

380 300

0.9

0.5

36 900

2 800

769 100

Note: figures per ha are approximations to the nearest 0.01

No average per hectare given at national level: such a figure would be misleading in view of the wide variation in yields

between forest types/regions.

Table 6.6 Estimates of Sustainable Yields of Polewood

Forest Region

Coastal

(a) closed canopy forest

(b) other forest associations

Dry Zone

(a) closed canopy forest

(b) other forest associations

Montane

(a) closed canopy forest

(b) other forest associations

Western Rainforest

(a) closed canopy forest

(b) other forest associations

National Totals

Area

Stems 5-10 cm Stems 10-20 cm

Avg. Avg.

Stems Ilia Total Stems Volume m3 Stems/ha Total Stems Volume m3

66 721

15 866

6

3

400 OOO

48 OOO

3 OOO

400

3

2

200 OOO

32 OOO

12 OOO

2 OOO

163 771

47058

16 2 620 OOO

8 376 OOO

20 OOO

3 OOO

9 1 474 OOO

5 235 OOO

91 OOO

15 OOO

387 087

361 334

10 3 871 OOO

5 1 807 OOO

30 OOO

14 OOO

7 2 710 600

4 1 445 OOO

168 OOO

89 OOO

43 019

5 763

1 090 619

10 430 OOO

5 29 OOO

9 581 OOO

3 OOO

200

73 600

6 301 300 19 OOO

3 17000 1 OOO

6414 OOO 397 OOO

Note: figures per ha are approximations to the nearest whole number.

No average per hectare given at national level: such a figure would be misleading in view of the wide variation in yield

between forest types /regions.
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7. POPULATION PRESSURE ON FORESTS

The pressure on forest resources comes from two clearly defined but overlapping user groups: forest-
adjacent communities using the forest as an additional resource to their economic /farming system;
and small or large scale commercial users, whose main market for forest prod ucts is in the urban a reas.
In addition to the extraction of forest products, there is pressure to convert forest land to other uses,
predominantly for agricultural purposes.

The population data used in this assessment are based on the 1989 census, released in March 1994.
Unless otherwise stated, all population figures are those from the 1989 census, with no adjustments
made for growth over the last five years. The 1989 census gave a total population figure of 21 500 OOO,
or 450 OOO households. Based on the predicted growth rates, this would give a figure of around
25 OOO OOO for the 1994 population.

7.1 Population Growth
The annual population growth rates predicted by the Central Bureau of Statistics for the period to the
year 2 OOO are 8°/0 for urban populations and 2.5% for rural populations, though the rural growth
patterns show considerable local variation. Population growth rates in areas of high agricultural
potential, such as Kakamega, where there is intense pressure on land, are relatively low. This is
because the population is close to saturation density and further growth is countered by emigration
to urban areas and to marginal agricultural land in other parts of the country. The higher rural
population growth rates tend to be in the more marginal agricultural areas, where intrinsic population
growth is augmented by immigration.

The effect of this is that predicted population growth rates in the majority of areas adjacent to forests,
which because of favourable environmental factors occur predominantly in the areas of high
agricultural potential, are lower than the overall national rural population growth rates and
considerably lower than the commonly quoted gross population growth rates of between 3°/0 and 4°/,.

7.2 Rural Population Pressure
Rural population densities display wide variations, closely related to the agro-climatic potential in any
given area.

The lowest population densities occur in the arid and semi-arid pastoralist areas, with less than one
household per 5 km', while in the wetter areas that are capable of supporting intensive agricultural
production, densities readi over 400 households per km': higher than many urban or peri-urban
population densities.

Rural population density is a key indicator of the potential pressure on forests (Table 7.1). The highest
population densities occur in the Western Rainforest Zone, which includes the Districts of Kakamega,
Vihiga, Nandi, South Nyanza and Busia. The pressure here is very high for both forest products and
for conversion of forest land to agriculture.

The present rural population'density surrounding forest areas in the higher, wetter parts of the
country tends to be high, but the growth rates are counteracted by emigration. The result of this is that
the pressure on forest resources for the extraction of forest products is high at present but, unless there
is a major increase in land holding fragmentation, is unlikely to increase much above present levels.
However widespread pressure for conversion of forest land to ayricultural land is expected to
continue and increase: by 1994 it had become a serious threat even in areas of low population density
such as the Coastal Region (Wass, P., 1994).
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The lowest population densities occur in the arid and semi-arid districts such as Samburu and
Marsabit. In these areas, the pressure on forests is predominantly for minor forest products and for
grazing. The pressure tends to be seasonal, particularly in the more open peripheral forest areas, and
woodland and grassland areas within the Forest Reserve, which are used as dry season grazing areas
by pastoralists.

Table 7.1 Average Rural Population Densities in Major Forest Regions

Forest Region

Dry Zone and Coastal Forest

Population per km' Households per km'

11 2

Montane Forest 151 29

Western Rainforest 268 52

Source: Estimates based on the 1989 National Census, sublocations classified according to major

forest regions.

7.3 Urban Population Pressure
The major forestproducts used in urban areas are domestic firewood and charcoal,followed by timber
for furniture and construction. The pressure from urban centres can be less clearly associated with
specific forests, with the exception of those forests directly adjacent to urban and peri-urban areas.
To a large extent the forests exploited for urban use are determined by the transportation network.

The present urban population is estimated at3.7 million,or approximately 17% of the total population.
Given the disparate growth rates predicted for rural and urban populations, it is estimated that by
the year 2000, the urban population will have risen to over 8.5 million, or 26% of the total population.
This increasingly urbanised population will exert major pressure on all forest resources linked to
urban areas through transportation networks.

The second major pressure from urban areas is for the conversion of urban and peri-urban forest land
for housing and industrial development. This particularly applies to Nairobi, which has four major
forest areas within or adjacent to the city: Karura, Ngong Road, Dagoretti and Embakasi forests.
Similar problems are occurring in Nakuru, Eldoret and Kitale.

7.4 Forest Shape and Population Pressure
The pressure exerted by the surroundinf" population will vary according to the type of resource
provided by the forest, the frequency of resource use and the availability of alternatives. Itis clear that,
overall, the number of people using any given resource will decrease with distance from the forest.
The pressure on forest resources will also vary within a forest, in that peripheral areas and areas
adjacent to access routes, will tend to be more heavily used.

The effective direct population pressure on any given forest area is therefore determined by forest size
and shape, and by the degree of access, as much as by the gross population densities.

KIFCON socio-economic studies have assessed the decline in subsistence forest use as the distance
of residence from the forest edge increases. The main use of forest resources is by communities living
within 5 km of the forest boundary. Rural population densities, forest areas and forest-adjacent zones
are shown schematically in Figure 7.1; and the total estimated population of forest-adjacent dwellers
is given in Table 7.2.
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Figure 7.1 Rural Populations, Forest Areas and Adjacent Forest Use Zones
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The distance that resource-users will penetrate into forests is also limited to about 5 km. Thus, the
general pattern is of those communities living in the 5 km zone around the forest boundary, penetrating
the forest for up to 5 km to procure their forest goods.

The implication of this is that only large forests will have an untouched core zone, normally those areas
which are further than 5 km from a forest boundary. Based on the simplest geometric shape, a forest
would have to have an area greater than 8 OOO ha to maintain an untouched core zone. Clearly this
position is not so simple, as most forests have irregular shapes, which affect the degree of penetration.
Of the forests mapped by KIFCON, the majority are relatively small: 180 forests, of the 274 mapped,
are less than 8 OOO ha. However, some of these smaller forests are adjacent to other forest blocks,
forming a larger contiguous forest area. A forest can also be considered contiguous in use terms, if it
has a boundary less than 10 km from another forest and there are communities living on the intervening
land. The pressure for forest resources will then be shared between the two forests.

Table 7.2 Estimated Rural Populations within 5 km of Forest Boundaries

Forest Regions

Dry Forest

Coastal Forest

Number 'of People Number of Households

400 OOO 70 OOO

60 OOO 10 OOO

Montane Forest 1 340 OOO 250 OOO

Western Rainforest

Total

1100 OOO

2 900 OOO

200 OOO

530 OOO

Source: Derived from 1989 Census Data, 5 Km Forest Boundary Buffer Zones.

As a simple analysis, the forests were grouped according to size. The smallest 50 forests have an
average area of 15 ha, the next 50 have an average area of 77 ha, and so on up to the largest 50 forests
with an average area of 37 500 ha. Assuming a circular forest shape and using the average population
densities within the major forest regions, the relative population pressures on forests of each type in
each size class can be calculated. These are shown in Table 7.3.

Table 7.3 Effective Household Pressure for Typical Forest Sizes

Average Forest Area of 5km
Size ha. catchment ha· Dry & Coastal

Forest

15 85 1139

77 94 244

188 103 109

479 117 49

1108 138 25

3 520 184 10

37 524 422 2

Source: District population estimates and KIFCON calculations.

Households / km" of forest

Montane Forest Western Rainforest

16 512

3 544

1586

710

360

151

33

29 607

6 354

2845

1 274

645

271

59
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In all but the very largest forests, the pressure exerted by the surrounding human population per
hectare of forest, is extremely high. The actual situation on the ground will be worse than indicated
in Table 7.3; forests are not circular and the degree of penetration by forest users will increase with
an increasing perimeter/area ratio. In many cases, forests occur as 'line' features, following natural
features in the terrain, so that no part of the forest interior is more than 5 km from an edge. The
difficulties of managing the use of forests will be aggravated by an increasinglength of perimeter per
unit of forest area and the irregularity of the perimeter shape.

The minimum expected effective population pressures on forests are clearly highest in the densely
populated western rainforest region. However, even in the low population density coastal and dry
zone regions the effective population pressure on small forests is also very high, and these forests must
be considered under threat from over use.
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8. THE UTILISATION OF NATURAL FORESTS

8.1 Local Households
The indigenous forests of Kenya yield a wide range of benefits which accrue to different groups and
individuals, both within and outside Kenya.

The major local users of forest resources, both legal and illegal, are householders living in the forest-
adjacentsub-locations and in the forest. Although all the households who reside in the Forest Reserves
do so without the permission of the Forestry Department, there is a clear distinction between those
groups who have traditionally lived in the forests, and those who have moved relatively recently into
the forests in search of land for cultivation.

8.1.1 Forest-adjacent Households

Overall, it is estimated that 2.9 million people (530 OOO households) live within 5 km of the edge of a
forest, representing over one tenth of the population of Kenya. This forest-adjacent population is
unevenly distributed with nearly half living in the more fertile zones of central Kenya, where
population density is high, and where there is a large concentration of forests.

Table 8.1 Forest-Adjacent Households

Forest Region

Montane Forest

Western Rainforest

Coastal Forest

Dry Zone Forest

TOTAL

Number of

Households

250 OOO

200 OOO

10 OOO

70 OOO

530 OOO

Percentage of
Households

47

38

2

13

100

Source: 1989 Census and KIFCON Boundary Mapping

8.1.2 Traditional Forest Dwellers

The issue of forest dwellers has been a problem for the Forestry Department since the creation of the
Forest Reserves. The presence of traditional hunter gatherers (Dorobo) was either overlooked, or
where recognised, was considered to be incompatible with 'proper' forest management. Numerous
attempts to evict these forest dwellers have met with little success (Jackson A. J. H., & P. J. McCarter,
1994). Approximately 3 OOO forest dwelling households live in scattered communities deep inside the
South West Mau Forest Reserve, with a further 800 households living in temporary settlements near
forest stations surrounding the forest (Bateson, 1994). The former are dependent on the forest for their
subsistence needs. There are other forest dwelling communities associated with the East Mau forest
complex and with the Cherangani Hills forests.

8.1.3 Forest Squatters

In addition to the traditional forest dwellers, it is estimated that there are over 4 OOO squatter
households living and cultivating within the Forest Reserves (Emerton, 1992d). Many of these
households were originally brought into the Reserves as a component of the 'shamba' system of
plantation establishment.
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Encroachment into Forest Reserves has increased in line with the increasing pressure on land. This
has been particularly evident where forest boundaries are not clearly defined and where Forest
Reserves include large areas of non-forested land. Some households are cultivating plots within the
forest while simultaneously maintaining land use rights outside forest areas.

In Dry Zone Forest regions, traditionally occupied by pastoralists, the forests are a major source of
dry season grazing. Some pastoralists are becoming more sedentary, are cultivating subsistence crops
and have moved from the rangelands into adjacent Forest Reserves.

8.2 Use of Indigenous Forest by Local Households
Indigenous forests are widely used bylocal populations and the majority of forest-adjacenthouseholds
use the forest to provide some of their subsistence needs. Nationally an estimated 71°'o of these
households use the forest for firewood collection' and 32% to 44% for the provision of other wood
products. The corresponding figures for use of forest prod ucts for medicinal purposes are 55% for
livestock and 34°() for humans, while 33% of households use the forest for honey collection, 25% for
hunting, 35% for cultivation and 37% for livestock grazing (Emerton, 1992d).

In Kakamega Forest, up to 84% of forest-adjacenthouseholds use the forest to provide at leastone basic
commodity (Emerton, 1994b), in the Mau Forest 75% (Emerton and McCarter, 1994) and in Arabuko
Sokoke 71°4) (Emerton, 1994a). Forest products form a significant part of the household economy in
many areas, although the level and types of forest use vary both within and between communities.
From the above studies the average forest-adjacent household earns the equivalent of Ksh 9 020,
Ksh 7 650 and Ksh 2 270 per annum (1994 prices) from forest use in Kakamega, Arabuko Sokoke and
the Mau forests respectively. The corresponding figure for the Mau forest dwellers, for whom the
forest provides almost all their needs, is Ksh 17 300.

Forest product use by forest-ad jacent households is predominantly to meet their basic subsistence
needs, althouf"h it may also provide a source of cash income. In eastern Mount Kenya Forest, for
example, forest prod ucts comprise an average of one tenth of the total val ue of household cash income
(Emerton, 1993a).

Licences are available for domestic firewood collection, liive placement and fodder collection.
However, many household activities are unlicensed (eg livestock grazing and cultivation) or take
place in excess of licensed allowances (eg firewood collection).

8.2.1 Types of Use

Local households use the forest to provide a wide range of products and services, the most significant
of which are described below.

Wood Products

Firewood collection is commonly the most widespread activity among forest-adjacent households
and is permitted under licence - usually for deadwood only - in all pazetted forests. Licences currently
cost Ksh 18 per month for one head-load per day or Ksh 36 per month for one donkey-load per day.
Households invest a considerable amou nt of time in this exercise: for example, in eastern Mount Kenya
Forest, households spend an average of two and a half hours collecting firewood from the forest each
day (Emerton, 1993a).

1. In this book, the term 'firewood' is restricted to domesticl household use; the term 'fuelwood' is employed where a more
general meaning is implied (eg including commercial extraction, and in some cases also charcoal).
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Many households exceed their licensed quotas. In Arabuko Sokoke unlicensed domestic firewood
consumption exceeds licensed collection by a factor of 2.5 (Mogaka, 1991a) and in some forests, live-
wood is also cut for fuel. Live indigenous trees are also felled for timber, carving wood, charcoal
production and for poles, sometimes for subsequent cash sales. With the exception of some licensed
polewood, post and witliies extraction, the majority of these activities are illegal. The production and
sale of charcoal can be a profitable activity and is a common way of generating cash income to meet
household needs.

Non-wood Products

The non-wood prod ucts extracted from the indif"enous forests are diverse and are traditionally used
for subsistence, although there is increasing evidence of extraction for cash income (ey medicinal
plants). The use of plant and animal products for human and livestock medicines is widespread
among almost all communities. For example, in the area around Arabuko Sokoke up to 108 forest
species are regularly used for medicinal purposes (Lukandu, 1991) and 64 species by the Mau Forest
dwellers (Lubanga, 1991).

Honey is obtained from hives placed in forests as well as from wild forest sources. It is used as a food
source, and also for brewiiif" and direct sale, while in some communities (ef" Okiek Dorobo of the Mau)
it plays a major role in traditional culture. Kenya's forests, mainly in the dry zones, produce an
estimated 20 OOO tonnes of honey and 3 OOO tonnes of wax annually (Kant, 1992). Some communities
rely lieavily on honey; Jackson (1992) assessed the number of hives placed by the Okiek in the
South West Mau Forest as 13 OOO, and calculated that they yield 100 tonnes of honey annually. Even
if this yield estimate is too high, it is clear that honey gathering is an important activity both socially
and economically.

Forest animals provide an important source of food in some areas. For example, the Mijikenda people
of Arabuko Sokoke may regularly hunt up to 50 species of forest birds and animals (Mogaka, 1991b)
and it is estimated that the Mau forest dwellers hunt and trap up to 22 OOO animals of 11 species
annually (Wily, 1991). However in other regions, the incidence of hunting is decreasing because of
improved policing, because the household socio-economy is changing and because preferred species
are declining in number. An extreme case is Kakamega Forest where no hunting was recorded in a
recent survey (Emerton,1994b). Forest animals additionally provide skins, hides, claws and horns for
practical, ceremonial, medicinal and decorative use.

Forests also supply non-animal foodstuffs in the form of wild fruits, vegetables, fibres, nuts and tubers.
These may constitute a regular and integral part of a household's diet, be gathered for immediate
consumption or used as drought, dry-season or emergency foods.

Use of Forest Land

Forestland su pports both habitation and aj"ricultural production in someareas. Grazinj" on forest land
is especially important in areas of high land pressure; two-thirds of forest-adjacent dwellers in
Kakamega, for instance, regularly take livestock info the forest to graze.

A small number of forests contain a permanent population and others are temporarily or seasonally
inhabited by surroundiiy" peoples. For example,while as mentioned above theSouth West Mau Forest
still contains 3 800 Dorobo households, the Namanga Hill Forest has recently hosted a number of
permanent Maasai manyattas, as well as providinghabitat for regular dry season inhabitants. In other
forests, such as Mount Kenya, groups of hunters and honey-gatherers may live in the forest for a period
of several weeks or months. Traditionally most of the forest-dwelling people have come from hunter-
gatherer or pastoralist backgrounds and not from settled farming origins, although in recent decades
this distinction has become blurred.

Use of forest land for cultivation takes place on a small scale due to creeping encroachment and on
a larger scale with clearance both at the edges of, or within, forests. It is estimated that encroachment
for cultivation occurs in nearly one-third of the gazetted forests in Kenya (Emerton, 1992d).
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Forest ponds, streams and rivers are an important source of water both for people and livestock,
especially in the dry season. Thus, in Arabuko Sokoke 65% of the forest-adjacent dwellers living on
the edge of the forest boundary use the forest as a source of water for at least part of the year.

Finally, Kenyan forests contain a variety of minerals such as gold, sand and salt. Their importance
varies widely from forest to forest, but can be significant. In Kakamega, for example, as many as 33%
of households in forest-adjacent sub-locations may obtain an income from gold extraction (Emerton,
1994b).

Ritual and Ceremony

Forests are important places for traditional ceremonies and worship: notable examples are the 'kaya'
forests' at the coast and Karura Forest in Nairobi. Certain plant, tree and animal species also hold
sacred value or are used during ritual or witchcraft ceremonies. In Kakamega Forest, 13 plant and

animal species have been identified as being used in ritual or witdicraft events (Emerton, 1992b).

Figure 8.2 shows the value of the different forest products to the populations of the forest-adjacent

sub-locations in the three KIFCON pilot project areas, including the forest-dwellers inside the Mau

forest.

8.2.2 Factors Influencing Household Forest Use

Many factors influence forest use, including the attributes and circumstances of individual households
and the characteristics of the forest-adjacent region. The following sections briefly discuss four of the
major factors.

Distance from Forest

KIFCON socio-economic survey work has found that the primary dependence upon forest products
and services for household needs is concentrated amongst those households livinj" within 1.5 km of
the edge of a forest, and that the level and range of forest use declines sharply at distances greater than
5 km.

Gender

There is a gender division of labour in forest activities. Men commonly carry out timber cutting, bee-
keeping, hunting and income-generating activities, while women focus on domestic and subsistence
activities, particularly firewood and water collection; boys normally graze cattle. However, in areas
where many men migrate to urban centres in search of employment, women have begun to assume
roles that were traditionally reserved for men, for example bee-keeping in Machakos and Kitui
districts (Suda, 1992).

Wealth

KIFCON studies in Kakamega, Arabuko Sokoke and South West Mau were unable to define clearly
the relationship between household wealth and forest utilisation. There is, however, evidence that
while poorer households commonly exploit the forest because they have few alternative sources of
basic needs and income, richer households are able to focus on the larger-scale execution of more
profitable forest activities.

1. These are small for%t areas, sometimes less than 10 ha, which have traditionally been conserved by local elders for sacred
and ritual purposes. They are further discussed in Section 12.12.
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Figure 8.2 Sources of Household Forest Income
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Agro-ecological Zone and Population

There is considerable variation in the farming systems found around different forests. Mixed
smallholder agricultural systems are found in areas adjacent to 76% of the forests, compared with
agropastoral and pastoral systems in areas surrounding 27% of forests (Emerton, 1992d). In general,
drier zones have fewer agricultural opportunities, lower population densities and are under less
pressure. In contrast, wetter areas with high agricultural potential contain a high population density
with correspondingly hij"h land pressure. The latter areas also tend to contain the more productive
moist forests and face the highest and most diverse levels of use. The shortage of other communal and
wooded areas mean that there are few alternative sources for many forest products.

8.3 Commercial Use of Indigenous Forests
There has been a national ban on the felling of live indigenous species in indigenous forests since the
mid-1980s and the vast majority of the 34 OOO m' of indigenous timber legally extracted in 1991/92
came from plantations. However, the demand for indigenous timber is so strong, especially for
construction, furniture-making and charcoal, that illegal felling in indigenous forests continues
despite the ban. Illegal extraction of poles/posts occurs in 4O°/o, firewood in 23%, timber in 22% and
charcoal in 2O°/o of the indigenous forests. Other illegal commercial activities include bee keeping, in
25% of forests (Emerton, 1992d). Some hardwood timber is imported but this supply is being reduced
as some neighbouring countries have recently banned the export of indigenous timber (eg Tanzania).

Since it is mostly illegal, the overall volume of indigenous hardwoods harvested from the natural
forest each year in Kenya is difficult to estimate. The figure of 50 OOO m'per annum, valued at Ksh 350
million (currently commercial species only) estimated by Marshall and Jenkins (1994), may well be
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Commercial Hardwoods in Short Supply

Thesl/stainableoohlnle ofha1'du7oo(i thatcouldbe e.rtmctedfroinKenya 's
indigenous forests 'is considerably higher than the pi^esent amount used by
the inditsh"y; and yet the indttsti'y complains of,shortages of timbermui the
foresters ate eoncemed at the degradation of jotest areas.

Demand
The main commercial use of indigenous hardwood is in construction and joinery. The
construction industry lias, to a large extent, switched from hardwoods to plantation
grown softwoods (priniarily Cupi'essus spp. as Pinus spp. are generally considered
inferior), but there are stillconsiderable volumes of indigenous timber used iii thejua

.ktt/i (informal) market, particularly in areas with good access to indigenous forests.

The preferred timber for joinery is Camphor (Oco temls(7nll)arensis) largely fromlocal
sources and Mahogany (Khtiya spp,) imported through Uganda. Until the 1970S Cedar
(/u1li/)erlls Procem) was the preferred species, but as a result of over-exploitation this
is largely now unavailable.

The furniture industry is similarly specialised in its demand for timber species,
relying on Caniphor, Mahogany and to a very limited extent Mvule (Miliciit exce/sa
- largely imported) and Meru Oak (Vitcti" keniensis - now increasingly difficult to
obtain).

Parquet flooring, requiring durability and hardness, makes use of a number of
hardwoods, both local and exotics. Originally the preferred species was Cedar, but as
for joinery, following over-exploitation it is now rarely available. The industry now
uses Camphor, Mahogany and other local and non local hardwoods.

" Although there are over sixty commercial hardwood species occurring in Kenya's
forests, the demand forhardwoods is very species-specific, and when considerations
of access to forest areas and markets are included, very localised. Over two thiMs
of the demand is for Camphor.

Supply
Mount Kenya is the largest single source of commercial indigenous timber in Kenya.
However out of the ten most cDmnlon species found there, only three are ccnisidered
to have any commercial value: Macaranga (Mactlr/l/tgll aipensis), Podo (Poilocarpus
ltl-tl:falius) and Pillarwood (Ct.issipoui'ea nltllosa1'ul), none of wl1icl1 are used in any
significant volume. The main species harvested remains Camphor, which forms less
than one percent of the stand. Even in parts of the forest where it is common (among
the five most common species), it constitutes less than ten percent of the stand,

A similar situation occurs in tlie Aberdares, considered to be the most important
source of Cedar. Less than three percent of the overall stand is formed by Cedar;
Camplior forms less than one percent of tlie stand.

· The supply of desired hardwoods is limited both to specific forests and within
those forests to specific sites. In the majority of forests, stocks of required species
have been depleted below what would normally be considered commercial levels
and few high quality mature specimens remain.

Sq the industry and the mtuket iuill Jiauc to change iii the immediate
future; the use of the remaining hai'dIUoods must be concentrated iii the
h ighest oahu' pi"oducts, T/u' reinaining stands of these desired timbers will
regenerate ifpi"otected, and gioen time, could be i'eiiitm duced to the market
under a system of sustainable extraction.
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considerably less than the actual amount coming out of tlie indigenous forests. A number of forests,
such as Mount Kenya, supportan especially high levelofillegal activitywhich supplies both domestic
and export markets. It has been estimated that annual (illegal) indigenous timber and charcoal
extraction may be as high as 6 500 m'in Kakamef"a Forest (Emerton, 1994b), 7200 m' in the South West
Mau and Trans Mara Forests (Thomson, 1993a) and 2 200 m', almost all carving wood, in Arabuko
Sokoke (Emerton, 1994a).

There is limited licensed fuelwood extraction of indigenous species. Nationally about 24 OOO m' of
fuelwood (41°4 of the total) were taken by 363 licensees in 1991 (Emerton, 1992d; Thomson, 1993b).
However, much of the extraction was from indigenous plantations rather than indigenous forests and
no break-down of figures is available.

Factors Influencing Commercial Forest Use

The moist forest areas of Kenya have a higher commercial potential than the dry zone forests because
they contain a greater proportion of commercially valuable species, are situated in areas of high
timber demand and serve large populations, includinj" major urban centres. As a result, these areas
have a concentration of businesses and commercial enterprises, factors that create a stroiif" market

for wood and wood products. The good transport and communications networks serving such areas

enhance the potential for commercial forest exploitation by making extraction and production

cheaper and easier.

The timber industry generally, and the commercial furnitu re sector especially, remains conservative

about usinf" alternatives to indigenous hardwoods as it fears consumer resistance, although this

attitude is slowly changing in some sectors (Wass, M., 1994). A larj"e amount of information exists

in research institutions about alternative timbers and their properties, but to date this has not been

readily available to the industry.

Excessive wastage occurs in the industry, d ue to inadequate wood processiiif". Improved processing
would ensure more efficient use of timber. Increased manufacturing of fibreboard and blockboard
and use of veneers would also reduce the demand for solid hardwood timber (Marshall & Jenkins,
1994).

8.4 Forests as Leisure and Educational Destinations

8.4.1 Recreational Visits

In Kenya forest tourism has not been developed on a large scale, apart from lodf"es and associated

facilities in the Aberdares, Shimba and Mount Kenya Forests whidi concentrate on viewinj" large
mammals at waterholes. Elsewhere there are a few small-scale tourism developments: for example

in Kakamef"a and Arabuko Sokoke where walkinf" trails have been developed. Attractions in forests

include the forest environment; opportunities for walking; scenery; and fauna and flora including
bird, mammals and butterflies. The number of people visiting forests is relatively low; forests receive

about one tenth of the total visits to protected areas per annum in Kenya.

The growin t" international interest in ecotourism and tropical forests indicates f"ood poten tial for both
specialist and non-specialist.forest tourism. To a limited extent this could help to take the pressure
off the most popular savanna parks by diversifying the tourism base. Ecotourism can promote
awareness about forest conservation issues, amory"st both residents and non-residents, and raise
revenue for forest management.

However, the potential value of the forests as tourist/leisure destinations has so far remained largely
unquantified, although an attempt has been made to make an assessment for the Mau forest(Marshall
& Staubo, 1992).
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8.4.2 Education and Research

There are many scientific and social studies taking place in Kenya's indigenous forests, carried out
by both Kenyan and international researchers: To some extent, schools use the forests as educational
resources for school and student visits. Data on this type of forest use are unavailable.

8.5 Trends in Forest Utilisation

8.5.1 The Level and Range of Forest Use

Although no trend data are available, it is evident that the level of forest use has increased over time
due to the increasing demands placed by a growing population, urbanisation, commercialisation and
a failure to control illegal and unsustainable use. These same factors have also intensified supply and
processing capacity, resulting in the increased extraction and distribution of forest products.

8.5.2 Future Prospects

Without new systems capable of achieving sustainable forest management, the future pattern of forest
utilisation is likely to bea continuation of the present trends. Such a scenario willputan everincreasing
pressure on available forest resources. However, the development of alternative sources for the goods
and services currently obtained from forests might ameliorate the situation by lessening the individual
demand for forest products, as would the use of improved technology which increases the efficiency
of wood use.
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9. THE ECONOMIC VALUE OF INDIGENOUS
FORESTS

In order to support policies favouring the conservation of indigenous forests, it is necessary to
demonstrate that there will be an overall economic yain from doing so. This involves evaluatiny the
costs and benefits of the conservation effort. Such information is increasingly needed to support the
case for conservation in competition with the other pressing demands for scarce resources.

However, calculating the economic benefits of indigenous forest resources is often fraught witli
difficulty, because many of the goods and services they provide have no market price nor are they
physical assets. Therefore, straightforward quantification of values is often not possible.

In the following analysis all figures quoted are net quantifiable values and, unless stated otherwise,
are expressed in 1994 prices. The analysis uses the Kenya Consumer Price Index to convertvalues from
earlier years to their 1994 values.

9.1 Benefits from Indigenous Forests
According to a leading autliority on the subject (Pearce, 1990) the total economic value of a forest is
the sum of its direct value, indirect value and option value (which are all use values), plus its existence
value (a non-use value). Table 9.1 summarises the benefits of indigenous forests according to these
value categories.

Table 9.1 Summary of the Total Economic Value of Indigenous Forests

USE VALUES NON-USE VALUES

DIRECT VALUES INDIRECT OPTION VALUES EXISTENCE
VALUES VALUE

DIRECT FOREST USE ENVIRONMENTAL PREMIUM TO ENSURE INTRINSIC VALUE
FUNCTIONS FUTURE USE

Timber Carbon Store Future direct and indirect Cultural

use
Non Wood Products Air Pollution Aesthetic

reduction

Recreation Watershed Heritage
catchment protection

Education Nutrient cycling Bequest

Habitat Regulation of
microclimate

Plant and Animal
Genetics
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9.1.1 Direct Values

The direct value of an indigenous forest compjises the total value of all the direct uses which are made
of it by various groups and individuals. These include the extraction of wood and non-wood products
as well as non-extractive activities such as recreation, education and habitation. The degradation or
clearance of indigenous forests implies the loss of direct use values. When assessing the value of
conservinf" the indigenous forests it is the (calculated) sustainable rather than (actual) cu rrent values
which the analysis should use. The current actual direct use of the forest may be unsustainable and
lead to further deyradation.

Wood and Non-Wood Products

Chapter 6 considered the question of the sustainable yield of Kenya's indigenous forests (Tables 6.5
and 6.6). Using these volumes togetherwith the net economic values as calculated by Emerton (1994c)
a direct usevalue can be calculated for sustainable extraction of timber, poles and fuelwood of Ksh 3.79
billion (Table. 9.2).

Table 9.2 Sustainable Yields and Values for Timber, Fuelwood and Poles

Item Volume Royalty Value Economic Value

m' Ksh / m' Ksh million Ksh / m' Ksh Million

Timber 380 300 334 127 7116 2 706

Fuelwood 769 100 32 25 487 375

Polewood 470 600 32 15 1 500 706

Total 1 620 OOO 167 3 787

At over Ksh 2.7 billion, timber accounts for the majority of this value (70%). By contrast, current FD
royalty rates on the same volume of timber would produce a value of only Ksh 127 million; in other
words, very little of the direct value of the sustainable use of the indigenous timber resources would
accrue to the f"ovemment.

These overall timber values assume that even with the introduction of properly managed sustainable
timber extraction in place of the present largely illegal activity, the present average value of one cubic
metre of timber would remain unchanged. The possible impact of an increase in the volume of timber
harvested from the current estimate of 50 OOO m' (Marshall & Jenkins, 1994) to 380 OOO m' per annum
(Table 6.5) and possible changes in the species composition are difficult to predict; but if the overall
effect was to be downward pressure on unit value then the estimate in Table 9.2 would overstate the
economic value of sustainable timber yields.

Table 9.3 Household Use of Non Timber Forest Products (Ksh'ooo)

Item

Fibres

Grazing

Honey

Hunting

Others

Total

Value

149 700

322 300

139 200

172 200

68 900

852 300

?/0

18

38

16

20

8

100
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In national terms, little is known about the sustainable use of non-wood products from Kenya's
indigenous forests. However, Chapter 8 has shown how heavily the forest dwellers and the forest-
adjacent households depend upon the forest to help meet their subsistence needs. Further, as shown
in Table 9.3, there are quantified values for the use of the forest in 1991 by the 530 OOO forest-adjacent
households and forest dwellers (Emerton, 1994c).

On a national basis Emerton's conclusions would imply a total value for non-wood products of
Ksh 850 million per annum. However, much of this value is likely to represent unsustainable use of
non-timber products and consequently the total sustainable value is probably considerably less than
Ksh 850 million. For example grazing and hunting together account for nearly 6O°/o of this value.
Assuming that overall 33% of the use is unsustainable, the sustainable non-wood value nationally
would be Ksh 570 million per annum.

Tourist and Educational Visitors

In 1992, approximately 120 OOO visitors entered those National Parks where indigenous forest forms
a major part of the overall environment. Using an economic value of USS 67 per tourist day - equal
to Ksh 4 OOO per day in 1994 prices - would give a figure of Ksh 480 million as the annual value of
tourism in indigenous forests. However, this is likely to be an overestimate since the calculation
assumes that each visitor spends a whole day in the forest section of the park. If the lower values for
a tourist day identified in a recent study of Mount Kenya are used (Emerton, 1993a), then the total
national value of forest tourists would be Ksh 80 million. For purposes of the present study this lower
value is used.

It is not possible to estimate the educational and research value of indigenous forests. Many scientific
and social studies are carried out in areas of indigenous forest, yielding local, regional and sometimes
global benefits, as well as holding value for the individuals who carry them out.

Other Direct Values

Other direct values include the use of indigenous forests for human habitat and the use of genetic
materials from plant and animal species for modern food crops, pharmaceutical and industrial
applications. Biodiversity ensures a range of choices and alternatives for the direct use of forests.

Currently there are no quantifiable values available for these uses.

9.1.2 Indirect Values

The indirect value of indigenous forests refers to the environmental goods and services that they
provide, as described in Table 9.1. Forest degradation and destruction might imply a loss of many of
these environmental benefits, although this would depend on the subsequent alternative land use.
However, general experience indicates that few other forms of land use provide the same benefits as
indigenous forests. It is not easy to estimate the indirect value of forests as the data requirements are
substantial and the linkages between cause and effect often difficult to determine with any confident
degree of precision.

An estimate by the Kenya Forestry Master Plan, converted into 1994 prices, put the soil conservation
value of forests at Ksh 3 050 per hectare per year (KFMP, 1992b). If this were a typical value, then a
total forest area of 1.1 million hectares would imply a total national annual benefit of Ksh 3.36 billion
or Ksh 2.01 billion if applied to just the closed canopy forests. However, as many of Kenya's forests
are small and /or do not protect major water catchments the above figures would overestimate the
national value. For instance, two of the KIFCON pilot project areas (Kakamega and Arabuko Sokoke)
are assumed to have no significant catdiment protection value.

Recent economic appraisal of the proposed SW Mau and Trans Mara pilot project quantified part of
theenvironmentalbenefits of a majorwater catchment(Clarke,1992; KIFCON,1993c).The quantifiable
benefits relate to the watershed catchment protection function of the forests. The loss of the forests
would increase the costs of desilting dams on the tea estates which border the forests. It would also
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decrease fish catches in Lake Victoria because of the increased siltation of rivers flowing into the lake.
More irregular water flow would also affect wildlife populations and associated tourism revenue in
the Maasai Mara and Serengeti game reserves. The combined annual value of the benefits of water
flow regulation were calculated at around Ksh 226 million to Kenya and Ksh 96 million to Tanzania
(1994 prices). The benefit is equivalent to Ksh 2 520 per ha - somewhat lower than the KFMP estimate
even though it includes non-soil conservation benefits.

As the benefits of catchment protection are specific to individual forests, extrapolation of local data
to provide estimates of the national benefits can do no more than indicate an order of magnitude.
However, on the basis that the SW Mau and Trans Mara value is typical of the other forests which
protect major water catchments, the total catchment protection value of Kenya's indigenous forests
would be Ksh 2.10 billion. Since perhaps Ksh 300 million would accrue to Tanzania and Uganda the
net value to Kenya would be Ksh 1.8 Billion.

Table 9.4 Catchment Protection Value of Major Watershed Forests

Forest

Mt. Kenya

Aberdares

Mt. Elgon

Nandi

Cherangani

Loita Hills

Mau

Total

Area ha

213 OOO

148 OOO

73 089

30 913

8 291

41 480

320 OOO

834 773

Value

Per ha
Ksh

2520

2520

2520

2520

2520

2520

2520

Total
Ksh million

537

373

184

78

21

105

806

2 104

A reduction in forest cover implies a release of carbon into the atmosphere and an increase in the
greenhouse effect. However, there has been no attempt to calculate the national or global benefits of
the carbon stored in Kenya's forests. Such benefits would not only accrue to Kenya.

9.1.3 Option Value

Option value is the value that people put on conserving a forest for future uses which are not carried
out now, but for which the future opportunities would be foregone if the forests were destroyed. This
value is in addition to the direct use values involved. Measuring option values is largely unexplored
and no detailed attemptwas made to estimate option values for Kenya's indigenous forests. However,
their option value can be assumed to be positive.

9.1.4 Existence Value

The existence value of a forest relates to its intrinsic worth, regardless of actual use. It is the value
people derive from simply knowing that a forest exists, even if they never visit it, and includes cultural,
heritage, bequest and aesthetic values.

The existence value of forests may be estimated by deducting people's use value from their total
willingness to pay for forest conservation. This approach was not followed because it would have
required a questionnaire survey not just of Kenyans but also of foreigners. Part of the existence value
of forests will accrue to people outside Kenya.
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The willingness-to-pay of many Kenyans for forest conservation is likely to be low where there is a
shortage of agricultural land. Furthermore, many of the non-forest dwellers who use forest products
for subsistence are poor; so they would prefer to use these prod ucts now, rather than at a reduced but
sustainable rate in the future. Forest dwellers, on the other hand, are likely to place a higher value on
forest existence than non-forest dwellers, since maintenance of their whole lifestyle depends upon the
sustained services provided by the forests.

The willingness-to-pay of foreigners can be judged to some extent by the level of contributions to
conservation organisations but there are no data available on which to allocate contributions to
individual forests or even to indigenous forests as a whole. The existence value to foreigners will
depend to a larf"e extent on the level of biodiversity contained in the forest, and especially on the
numbers of restricted-rangeor endemic species that may be threatened with global extinction by forest
destruction in Kenya. In Kenyan forests, there are over 100 such threatened species of trees and shrubs,
as well as 35 birds and 21 mammal species. Based on these species alone, the existence value of the
indigenous forests could be substantial.

The extent of possible values is illustrated by the following simple calculation based only on the
120 OOO tourists who visited the National Parks and Reserves which contain indigenous forests, using
some conservative assumptions. Assuming values per tourist of around Ksh 16 for mammals, Ksh 8
for birds and Ksh 4 for plants and trees, the existence value of Kenya's indigenous forests would be
around Ksh 100 million per year. While this is only a partial and speculative estimate it shows that
the indigenous forests could have a significant existence value, being mainly of global rather than
national benefit.

9.2 The Costs of Indigenous Forests
The costs incurred by conserving indigenous forests are the direct costs of management and two types
of indirect costs. The first group of indirect costs are those arising from the existence of forests: most
significantly, the damage caused to local farms by forest-dwellinganimals. The second group includes
the opportunity cost of alternative land uses foregone by maintaining land under forest cover.

9.2.1 Direct Management Costs

Table 9.5 gives the estimated direct annual costs for managing Kenya's indigenous forest areas at the
necessary level to achieve adequate conservation of the resource.

The direct financial costs of indigenous forest management consist of capital expenditure on the
buildings, plant, vehicles and equipment necessary to maintain forests, plus recurrent expenditure
including staffing, maintenance and other running expenses.

Table 9.5 Estimated Annual Management Costs of Indigenous Forests

Forest Region

Coastal

Dry Zone

Montane

Western Rainforest

Total

Cost per ha

Ksh

372

372

308

1 098

362

Area

ha

82 587

210 829

748 421

48 782

1 090 619

Total Cost

Ksh million

31

78

230

54

393

Note: 1994 Prices; Forest areas taken from Table 6.3.
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Although the Kenya Wildlife Service contributes to the cost of managing areas of indigenous forests
which fall within National Parks and Reserves, reliable estimates of this expenditure are unavailable.
Forestry Departmentbudf"ets were quoted as being K£ 59 million (Ksh 1 180 million) in 1990/91 and
it is estimated that approximately one-tenth of spending is on indigenous forests (Amadi, 1990). This
gives a total annual value of Ksh 111 million for expenditure on indigenous forests or an average of
approximately Ksh 100 per hectare of indigenous forest cover.

However, at these expenditure levels the Forest Department is not able to conserve the forests and,
as part of pilot project planning, KIFCON estimated the level of fundinf" that was considered
appropriate to the lonj" term conservation of the pilot project forests. Using the figures for Kakamega,
Arabuko Sokoke and the Mau as representative of the costs of conserving indigenous forest
nationally, the total costwould be in the region of Ksh 380 million per annum, or an average of about
Ksh 360 per hectare of forest cover.

9.2.2 Animal Damage

The presence of forests incurs costs on the local population through the damage they suffer from
forest dwelling animals who destroy their crops, fences and buildings. Elephants, buffalo, monkeys
and wild pif"s cause most of this damage. These costs can be calculated by assessing the cost of
replacing the crops or other structures destroyed by wildlife. National data are unavailable for the
cost of animal damage but studies have been carried out in individ ual forests. However, it has proved
difficult from surveys of the forest-adjacent populations to obtain reliable estimates of the financial
losses incurred. Nevertheless households ad jacent to the Aberdares Forest and the southwestern side
of Mt. Kenya do suffer significant losses due to wildlife (Ochieng, 1993). Plantations also suffer from
animal damage and along the western side of Mt. Kenya the estimated annualloss is Ksh 2.9 million
(Thomson, 1993c).

9.2.3 Opportunity Costs

Keeping land under forest cover precludes the possibility of alternative land uses. This cost can be
assessed by evaluating the benefits implied by the next best option to forest cover, or the most likely
alternative land use.

The range of possible uses of forest land is extensive. However, the most likely alternative land use
in Kenya would be smallholder agriculture. Taking variations in agro-ecological zone and different
farming systems into account, as well as the area which is potentially cultivated, the value of
agricultural production on land currently occupied by indigenous forest has been provisionally
estimated to be Ksh 5.1 billion per annum (Table 9.6). This calculation is based on the analysis of the
alternative use of the land occupied by the three pilot project forests (ODA ,1992; Rayner, 1992; and
KIFCON, 1993c) which are located in the Coastal, Montane and Western Rainforest Regions. For the
Montane forests the net farm income used in the analysis of the Mau pilot project is probably too low
and so the present analysis assumes a higher level of farm productivity (Alternative 'D' in Rayner,
1992). In the absence of a comparable analysis for a Dry Zone forest, the calculation assumes an annual
net return per hectare equal to 7O°/o of that for the Coastal Forest Region.

Table 9.6 Opportunity Cost of Conserving Indigenous Forest

Forest Region

Coastal

Dry Zone

Montane
Western Rainforest

Total

Total Area

ha

82 587

210 829

748 421

48 782

1 090 619

Area Cultivable

ha

55 333

141 255

501 442

32 684

730 715

Net Value

Ksh per ha

7 555

5 288

7 218

9 748

Net Value

Ksh million

418

747

3 619

319

5 103
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9.3 The Costs and Benefits of Indigenous Forest
Conservation

The overall economic impact of conservation and sustainable management of the indigenous forests
will be the su m of benefits less the sum of costs. The formula is therefore: (direct values + indirect
values + option values + existence values) minus (management costs + animal damage + opportunity
cost).

9.3.1 Costs and Benefits - National and International

On the basis of the above analysis the netbenefitof indigenous forest conservation is setoutin Table 9.7
below.

The figures in the table are inevitably based on a variety of assumptions and data from many different
sources and either exclude some key values or only include a partial quantification. Therefore, the
values for the costs and benefits of conserving the indij"enous forests must be used with caution.

Table 9.7 Summary of Forest Conservation Annual Benefits and Costs (Ksh million)

BENEFITS

DIRECT USE VALUES

Wood

Non-wood products

Leisure, education

Sub-total

INDIRECT USE VALUES
Catchment protection

Carbon store

Sub-total

OPTION VALUE

EXISTENCE VALUE

Total Benefits

Within Kenya Outside Kenya Total

3 790

570

80

4 440

3 790

570

80

4 440

1 800

nc

1 800

nc

nc

6 240

300

nc
300

nc
100

400

2 100

nc

2 100

nc

100

6 640

COSTS

Management

Animal damage

Opportunity cost

Total Cost (Gross)

390

nc

5 100

5 490

390

nc

5 100

5 490

Net Quantified Benefit 750 400 1 150

Note: nc = not calculated
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However, Table 9.7 does indicate that the net quantifiable benefit from conserving indigenous forests
is likely to be substantial, with benefits accruing both to Kenya and internationally, even without a full
quantification of some major conservation values. The estimated total annual quantified value of the
forests is Ksh 6 700 million and the total costs approximately Ksh 5 500 million, giving a net
quantifiable benefit globallyof nearly Ksh 1 200 million,roughlyequivalent to US$ 27 million atearly-
1995 exchange rates. This represents a net quantifiable benefit of Ksh 1 200 (US$ 27) per hectare of
indigenous forest cover conserved.

Since some Ksh 400 million of the global net benefit accrues outside the country, the net annual benefit
to Kenya of conserving the present indigenous forests is in the region of Ksh 800 million nationally
(US$ 18 million) or Ksh 800 (US$ 18) per hectare of indigenous forest cover.

9.3.2 Costs and Benefits - Individual Forests

A nationallevel assessment of forestvalue, costs and benefits is useful as a general policy and strategic
guideline which can, for example, enlighten decisions on public resource allocation. This level of
assessment is inadeq uate, however, for making informed decisions about management strategies and
programme interventions for individual forests, as circumstances vary widely from forest to forest:
benefits and costs need to be calculated at individual forest level as well. Costs and benefits are usually
projected into the future, so as to take account of the long-term implications of following a particular
indigenous forest management strategy and to include any resulting changes in values.

Economic appraisals of two KIFCON pilot project forests (ODA, 1992) calculated the incremental net
value of conservation over continuing the current (unsustainable) management system. In the case of
Kakamega, the internal rate of return on conservation investment was 8.4°'o and for Arabuko-Sokoke
1.9%. These returns partially exclude environmental benefits, as well as wholly omitting option and
existence values: including these would render the total net present value of conservation considerably
higher.

While the two projects were assessed as having acceptable rates of return without the inclusion of the
existence and option values, smallholder agriculture as an alternative land use gave higher quantified
returns than forest conservation in both cases. For the returns from conservation to equal those from
agriculture annual unquantified benefits per hectare equivalent to Ksh 4 500 (US$1O1) in Kakamega
and Ksh 1 600(US$36) in Arabuko Sokoke would be needed (ODA, 1992). Comparable calculations
for the SW Mau Pilot Project required unquantified annual conservation benefits of Ksh1 200 (US$27)
per hectare (KIFCON, 1993).

These additional benefits would have to be derived, in all three forests, from the option and existence
values which were not quantified; as well as, in the case of the Mau, some of the indirect use values.

9.3.3 Distribution of the Costs and Benefits of Indigenous Forest
Conservation

Assessiry" the overall benefits and costs of forest conservation, whether at national or individual forest
levels, does not by itself address issues of social equity; namely the distribution of benefits and costs
amongst the various categories of organisations and parties who have a stake in the forest. This
distribution has major implications for future sustainability of forest conservation.

The management of indigenous forests for long term conservation will necessitate limiting forest
utilisation to sustainable levels. In many cases this will imply a loss of income to some forest users.
For example, in the Western Rainforest region overall household firewood and charcoal use is
currently well above sustainable levels. To bring exploitation down to sustainable levels nationally
would mean a total annualincome loss of about Ksh 11 million for Kenya's forest-adjacent households.
As the demand for forest products rises, other types of wood extraction are expected to outstrip
sustainable yields.
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Whereas the costs of forestconservation laryely accrue within Kenya itself (to the Forestry Department,
KWS and to forest users who are required to limit their use), several of its benefits are also global in
nature (including visitor, indirect, option and existence values). The result is that the local people often
have little direct incentive to support long term conservation measures since, while bearing most of
the costs of consevration, they receive an ineq uitably small proportion of the benefit. Furthermore,
forest-adjacent dwellers are often poor. They depend upon forest products for their subsistence needs
and are often unable to replace them from other more costly sources. Forest-adjacent dwellers are the
least able to bear the financial costs of conservation, thereby placing a major constraint on the
achievement of financial sustainability in the manapement of forest conservation.

It follows, therefore, that an effective forest conservation package will often need to include (as was
provided for in all KIFCON pilot projects) cost components covering the introduction of incentives
such as local benefit-sharing in the forest management system, and the development of alternative
sources for the forest products whose local utilisation the project would curtail.

9.4 Financing Conservation
While the economic justification for investing in the conservation of Kenya's indigenous forests has
been demonstrated above, the economic argument by itself does not guarantee that sufficient funds
will be made available to finance an effective conservation management programme. Forestry
Department budgets in Kenya are extremely limited; with the current economic outlook and the
existinj" institutional arrangements they are unlikely to rise in real terms in the foreseeable future.
Finding new sources of funds is therefore an important priority: these can come either from within
Kenya or from outside.

A Model:
How Financial Sustainability could be Achieved in Kakamega

A study of the financial situation of Kakamega Forest (Rayner, 1993) illustrates the
problems of financial sustainability and how they could be solved in one forest.

In 1992/93 Kakarnega Forest cost the government Ksh 5.44 million more than it
received in revenues. At the same time the asset value of the indigenous forest and
associated plantations was over Ksh 500 million. A continuation of the present
situation of over exploitation would see the governnient's loss increase to Ksh 7.25
million by the year2002/03 together with a decline in the value of the forest to Ksh 250
million. The government's accumulated losses between 1992/93 and 2002/03 would be
Ksh 57.6 million (all in 1992/93 prices).

With the adoption of a corporate management structure (Peat Marwick, 1993), an
investment programme, including the introduction of short rotation plantation
development on unused land, and the retention of plantation and tourism revenues,
Kakamega Forest could be profitable by the year 2002. During the period 2002/25 the
forest would earn an estimated annual surplus of Ksh 33.6 million, while its natural
resource asset value would increase to Ksh 696 million. At the level of financial
surplus projected, the forest would not only cover tlie costs of its own conservation
butcould pay' annual di«dendstotallingoverKsh20milli0nto the various stakeholders
such as the forest-ad jacent l1ousellolders,ForestryDepartn1ent, KWS and the Treasury.
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9.4.1 Domestic Sources of Funds

One means of financing conservation is by making indigenous forests financially self-supporting. In
this way'the income from the forest directly Einances the costs of conservation. An increase and /or

tlie introduction of user charges for direct forest uses such as the extraction of wood and non-wood
forest products, tourism, education and research is one method of raising the revenue. However,
currently all forest revenues go to the Treasury and the Forestry Department depends upon
inadequate government budgetary allocations to finance its operations. To channel forest revenues
so that they directly finance forest conservation will require a change in government procedures and
the introduction of mechanisms whereby the revenues earned by indigenous forests could be directly
ploughed back into their conservation.

9.4.2 International Sources of Funds

As the benefits of conservation accrue globally, there are strong arguments for setting up medianisms
for the sustainable international transfer of funds to finance indif"enous forest conservation. There are
many methods of effecting such transfers, among them long term donor assistance, trust funds and
debt-for-nature trade-offs. Kenya needs to explore all these options vigorously.
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10. POLICY AND LEGISLATION

10.1 Policy Framework
The management of forest resources is f"ovemed by the national forest policy. This is implemented
mainly tl1rouf"h the Forestry Department since most forest land falls under its jurisdiction as gazetted
Forest Reserve. Complementing this is the role of the parastatal Kenya Wildlife Service, which has
management responsibility for areas of indigenous forest occurring within National Parks, National
Reserves and Sanctuaries. In addition, these two bodies have recently joined forces by signing a
Memorand urn of Understanding (MoU) for the joint management of selected indigenous forests of
particular importance.

10.1.1 National Forest Policy

The first forest policy was written in 1957. It was subsequently revised with a few modifications after
Independence in 'A Forest Policy for Kenya' (Governmentof Kenya, 1968). Over the last25 years many
changes haveoccurred and the 1968 policy is now outdated;a new policy is currently being formulated
by the forestry sector, and is hoped to come into effect in 1995. Changes occurring over the past 25
years include a doubling of the population in Kenya, resulting in a greatly increased pressure on forest
land and resources.

10.1.2 Forest Policy

The 1968 policy had the following objectives:

1. The reservation of forest areas for catchment protection in terms of soil and water
conservation, and to provide timber and other forest produce.

2. The protection of forests by strict control of fire and grazing, and by the eradication of
private rights in yazetted forests.

3. The management of the forest estate on a sustained yield basis as far as was consistent
with the primary aims of forest reservation above.

4. The development of forest industry.

5. The provision of adequate funds for the implementation of the forest policy.

6. The provision of employment, in particular under the'shamba' system for reafforestation
and forest maintenance.

7. The designation of forest areas to be managed by County Councils and Area Councils,
though these would not include forests of national importance, which would be managed
by Government.

8. The establishment of private forest including farm woodlots, for protection as well as
production.

9. The promotion of recreation and the conservation of flora and fauna.

10. The promotion of research and education.

10.1.3 Implementation of the 1968 Forest Policy

The 1968 policy focused on catchment protection and timber production, with strong government
control of the sector. Despite the increase in population over the past 25 years, the majority of forest
areas are still extant which is a major achievement, and their role in catchment protection is stilllargely
beiry" fulfilled. However, the 1968 policy was less successfully implemented in other fields, as outlined
below.
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Forest Loss

The f"azetted forest estate has suffered net loss due to de-gazettement and dc facto excisions, mainly
for settlement/agriculture. However, since 'the policy anticipated that Government would j"ain
control of all nationally important forest, it focused on gazetted forests with inadequate provision for
other forest areas. Many of these have been cleared for other land uses over the last 25 years.

Over-exploitation

Standinj" volumes of commercial timber species in remaining forest have substantially decreased due
to over-exploitation. This has adversely affected biodiversity as well as long-term yields. The situation
became so critical that in one of a series of Presidential Directives in the 1980S onwards, indigenous
timber extraction was banned in most of the country; this ban continues in 1994. Similarly, grazing
in forests was also prohibited. Yet, even with these bans, illegal felling qnci grazing continue in many
forests due to inadequate controls.

Community Involvement

The rights of individuals to use forests have not been completely removed, as planned in 1968, and
some a re still being exercised. Both in Kenya and elsewhere, it has become clear that the denial of such
rij"hts does little to alleviate pressure on forests. On the contrary, greater community participation is
now recognised in many countries as a major contributor to successful forest management.

Plantations

The shamba system of plantation establishment was banned under a Presidential Directive in the
second half of the 1980s because it was resulting in serious squatter problems due to lack of proper
control of the system. Since then, plantation re-establishment has been inadequate, and this will be
reflected in depressed annual yields in the future.

Finance

Government financial allocations for forest management have been insufficient. Treasury retains
revenues j"enerated in fees and royalties from forest operations, and the allocation of operatiiif" funds
to the Forestry Department is not related to the revenue j"enerated. Royalty collection falls well below
what should theoretically be realised and royalty rates themselves are too low, so that revenues are
not maximised.

Training

While forestry staff have been trained in traditional forest management, training now needs to
embrace many other disciplines including wildlife management, community forestry, tou rism
management, public relations and personnel management.

Research

Forest research duriny the last few decades has focused on plantations and indigenous forests have
larf"ely been overlooked. Conseq uently information about indiyenous forests is often inadequ a te for
their plarll1in!" and management.

Linkages

Linkaf"es with the conservation of other natural resources (ep biod iversity, wildlife, marine resources)
have been mostly weak or absent, as are linkages with other economic sectors such as agriculture.
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10.1.4 New Forest Policy

The new Forest Policy (MENR, 1994a), still to be officially adopted, has as its main objectives:

1. Increase the forest and tree cover of the country in order to ensure an increasing supply
of forest products and services for meeting the basic needs of present and future
generations and for enhancing the role of forestry in socio-economic development.

2. Conserve the remaining natural habitats and the wildlife therein, rehabilitate them and
conserve their biodiversity.

3. Contribute to sustainable agriculture by conserving soil and water resources by tree
plantinj" and appropriate forest management.

4. Support government policy of alleviating poverty and promotiiif" rural development,
through income based on forest and tree resources, by providing employment, by
promotiny equity, and participation of local communities.

5.
Fulfil the national obligations under international environmental and other forest-
related conventions and principles.

6. Manage the forest resource assigned for productive use for maximum sustainable
benefit, taking into account all direct and indirect economic and environmental impacts;
also to review ways in which forests and trees are valued, in order to facilitate
management decisions.

7. Recognise and maximise the benefits of a viable and efficient forest industry for the
national economy and development.

This policy is much broader than the previous one. It still maintains the important functions of
environmental protection and supply of forest products on a sustainable basis, but it also includes
specific mention of biodiversity conservation, and recognition of the need to allow the over-exploited
indigenous forests to recover. Compliance with international environmental/forest-related conventions
is covered for the first time, and there is recognition of the need to link with the aj"riculture sector. The
new policy recognises that forests should play a role in alleviating poverty and prorrlotin!" rural
development; in direct contrast to the previous policy it incorporates opportunities for community
participation.

There is generally less emphasis on government control of the forestry sector, and scope for
involvement of other government, non-government and private organisations and local communities.
In parallel with this it is intended that there will be opportunities to retain revenues for direct
reinvestment in forestry.

Proposed improvement of the industrial plantations, coupled with increasing on-farm production of
forest produce and promotion of rural development, should help to relieve unsustainable pressure
on the indigenous forests and enable them to recuperate, while still providing subsistence produce
for local people. In the longer term, when the forests have been allowed to recover and commercial
timber volumes have increased, it may be feasible to log certain areas of indigenous timber
commercially on a sustainable basis.

10.1.5 Kenya Wildlife Service Policy

KWS currently has no forest policy as such, althouf"l1 it intends to formulate one. For the time being
its overall conservation policy applies to indigenous forests under its jurisdiction within the National
Parks and Reserves system. KWS aims to conserve the natural environments of Kenya and their fauna
and flora for present and future f"enerations; to use the country's wildlife resources sustainably for
national economic development and for the benefit of people living in wildlife areas; and to protect
people and property from injury or damage by wildlife.
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Within the National Parks and Reserves, the main form of wildlife utilisation, and revenue generation,
is tourism. There is a policy of no consumptive utilisation of fauna or flora within National Parks,
though certain forms of utilisation may be permitted in National Reserves (egdrouf"ht f"razingin some
of the dry area forests). Currently no huntingis permitted in Kenya for subsistence or sport(apart from
bird shooting in specified areas), and culling is only allowed on private land or group ranches. Benefits
to communities living adjacent to National Parks and Reserves are f"enerally through revenue sharinf"
rather than direct use of forest resources. However, KWS is about to review its policy on wildlife
utilisation, including wildlife in forests, and controlled utilisation may be permitted again in tlie
future.

Kenya Wildlife Service's involvement in the conservation of indiyenous forests has recently been
extended through the FD/KWS MOU (see below). Utilisation policy in MoU forests generally follows
their gazetted status: in Forest Reserves, utilisation of permitted prod uce continues; in National Parks,
it is not permitted.

10.1.6 The FD/KWS Memorandum of Understanding

This MOU for the Joint Manaj"ement of Selected Forests (KWS & FD, 1991) was sipned in December
1991, with a duration of 25 years. The MoU aims primarily to conserve forest biodiversity in Kenya
and maintain the functioning of ecological processes such as water catchment in forested areas.
Management will be based on jointly prepared and approved management plans. Forests under the
MOU were selected on the basis of their richness in wildlife, their potential for tourism, and the
occurrence of damage by wild animals to adjacent plantations and agriculture. Forest tourism will be
developed by KWS, and revenues generated will be reinvested in forest conservation. Land under the
MoU includes Forest Reserve, National Park, National Reserve and Sanctuary. Some ungazetted
forests are also listed, thout"h no significant MOU management has yet been undertaken in these areas.

The implementation of the FD/KWS MoU has been promoted through the appointment of a senior
officer responsible for the MOU within each organisation, and the creation of a small Secretariat. One
of the main focuses of the MOU Secretariat has been the establishment of joint management units at
individual forest level. Joint management activities include: biodiversity conservation; law enforcement;
fire manayement; community participation; problem animal control; ecotourism development;
management planning; research coordination; monitoring; and training.

At the field level, co-operation between the two institutions is slowly developing. In a few forests
formal joint management committees have been established (mainly in KIFCON Pilot Project forests,
plus Shimba Hills, Mount Kenya and the Aberdares).

A list of MoU forests and joint manaj"ement progress to date is given in Appendix 10.

10.1.7 National Environmental Action Plan

A National Environmental Action Plan (NEAP) has been drawn up under the coordination of the
National Environment Secretariat of the Ministry of Environment and Natural Resources. It will
provide an overall strategy for all natural resource sectors includinp forestry, and will provide a focal
point for coordination and harmonisation of activities between the sectors. The new d raft forest policy
has been incorporated into the NEAP; this process should ensure that the forestry sector is much better
integrated with other natural resource sectors in Kenya.
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10.2 Legislative Framework
Legislation concerning forests is fairly comprehensive for gazetted forests, less so for trust forests. It
is spread over various Acts, administered without coordination by a wide range of public bodies and
individuals. Many of these people may not be fully aware of the powers available to them, nor of their
conservation significance and, in some cases, there is a lack of trained or motivated personnel to
enforce the legislation. Unfortunately, the penalties for infringement in most of these Acts are very
low in comparison to the potential gains from illegal activities; hence they are not an effective
deterrent.

Traditional riyhts of local communities to use forests are inadequately provided for in the legislation.

Presidential Decrees, which have been intended to stop flagrant breaches of the forest policy, are often
not backed up by legislation and in practice may be difficult to enforce.

Since the new forest policy has a much broader scope than the previous one, the existing legislation
will be inadequate to support it. Aspects such as new institutional arrangements with involvement
of the private sector and local communities, and multiple-use of forests, including biodiversity
conservation and tourism, are not provided for. The forest legislation will have to be reviewed and
revised once the new policy is adopted.

A synopsis of the relevant Acts is given below.

Forests Act, Cap.385 of 1962 (revised 1982 and 1992)

The main legislation is the Forests Act, originally drafted in the early 1960s in supportof the1957 Forest
Policy. It allows for the gazettement of forest areas on state land and the control and regulation of their

use. It covers:

" Gazettement, de-gazettement and alteration of Forest Reserve boundaries

" Gazettement of and regulations for Nature Reserves (see below)

" Issuing of licences for various forms of forest use, and setting of royalties and fees under the
Forests (General) Rules

· Prohibition of various activities in forest areas

· Procedures for enforcing the Act and penalties for breaches

· Rules for regulating: the sale and disposal of forest produce; other use, and occupation of
forests; licensing; and entry to forests.

Subsidiary legislation includes coverage of the rights of local people to use certain named forests in
prescribed ways.

While the Forests Act has provided a sound basic "structure for forest management, it has proved
deficient in various ways: it covers only gazetted Forest Reserves; there are inadequate consultative
procedures during the process of excision; and it often does not adequately cover the needs of local
communities, leading to conflicts which may result in forest degradation or loss of forest area. The
Act does not recognise the importance of forests for environmental protection, nor does it allow for
multiple-use in Forest Reserves compatible with the major forest management objectives. Finally, it
does not cover tourism adequately (though this is currently being addressed by a proposed
amendment to the Forests (General) Rules). If the proposed new forest policy is adopted, major
revisions of the Act will be needed.
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Timber Act, Cap. 386 of 1972

This Act provides for control of the sale and export of timber by means of grading, inspection and
marking, and provides for the control of timber in transit. In practice the procedures required by the
Act are often not followed. The export of unprocessed indigenous timber is currently banned by
Presidential Decree.

Wildlife (Conservation and Management) Act, Cap.376 of 1976,
and 1989 Amendment

The Wildlife Act and the Forests Act are closely interrelated (Mwiti, 1992). The Wildlife Act covers
the protection, conservation and management of wildlife in Kenya, thereby includinf" the conservation

of forests occurring within National Parks, National Reserves and Sanctuaries, and all wild animals
occurring in forests.

The main components of the Wildlife Act are:

· Establishment of the Kenya Wildlife Service and the Kenya Wildlife Service Fund, and a
definition of their responsibilities

· Control of permitted and prohibited activities in National Parks, National Reserves and
Sanctuaries, and in areas ad.jacent to these f"azetted areas in order to ensure the security of
animals or plants, or for habitat protection

· Control of permitted forms of hunting through licensing and the administration of
regulations for trophies, game meat and live animals

" General law enforcement and penalties for hunting offences, etc.

" Compensation issues.

While the Wildlife Act is generally effective, it has some limitations, particularly the inadequate
coveraf"e of wildlife utilisation and the rights of use by land owners.

Antiquities and Monuments Act, Cap.215 of 1984

This provides for the gazettement of National Monuments, includiny protected areas, some of which
have areas of indigenous forest cover.

Fisheries Act, Cap.378 of 1989

The Fisheries Act contains two provisions relevant to indigenous forests; it regulates trout-fisliing in
forests, and protects fish breeding areas (of relevance to mangrove management).

Agriculture Act, Cap.318 of 1980 (revised 1986)

Of special relevance to indigenous forest conservation are the provisions within the Apriculture Act
for soil conservation by preventiiif" the destruction of vegetation. It gives authority to Provincial
Agricultural Boards and to District Agricultural Committees and Sub-committees to enforce land
preservation rules which can control the clearing of land for cultivation and other destruction of
vegetation, or require the afforestation or re-afforestation of land, in order to protect the soil.

Registered Land Act, Cap.300 of 1985 (revised 1989)

This Act makes provision for the registration of title to land, including state land and trust land, and
rij"hts of land proprietors.
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Trust Land Act, Cap.288 of 1962 (revised 1970);
Land Adjudication Act, Cap.284 of 1968 (revised 1977);
Land (Group Representatives) Act, Cap.287 of 1968 (revised 1970)

These three Acts are interconnected. The Trust Land Act makes provision for rights in Trust Land and
controls the unau thorised occupation of land. Of particular relevance to forestry is that it also provides
leyislation covering general conservation, and protection or controlled utilisation of trees and other
forest produce on land other than the forest areas under the Forests Act. The Land Adjudication Act
and Land (Group Representatives) Act deal with the ascertainment and recording of rights and
interests on trust land.

Chiefs' Authority Act, Cap.128 of 1970 (revised 1988)

This Act empowers Chiefs to enforce various environmental conservation provisions within the local
limits of their jurisdiction, including controlling use of tree resources on private land. Of relevance
to forests are powers for:

· Prohibition of vegetation destruction

· Regulating the cutting of timber and prohibiting the wasteful destruction of trees

" Control of grass fires

· Prohibiting/restricting grazing

" Ordering the execution of work or services for the conservation of natural resources

" Empowering the Minister to remove member(s) of a tribe or community who have land
reserved for them, if they unlawfully occupy or cultivate any land other than the reserved
land.

Trespass Act, Cap.294 of 1963 (revised 1982)

This Act confers protection of land owned or occupied by virtue of freehold title; cultivated or
enclosed land; or any forest area. It is relevant for the control of squatters in Forest Reserves. However,
its effectiveness is poor, partly because the level of penalties is currently very low.

10.3 The Legal Status of Forests
The following categories of land tenure/gazettement exist for forests:

Forest Reserve: all Forest Reserves are state land, gazetted under the Forests Act. Certain forms
of consumptive use are permitted under licence. In 1963, all forests previously classified as trust
land were converted to state land although some local rights to traditional forest use were
retained in these forests (see subsidiary legisl.ation under Forests Act above).

Forest Reserves include indigenous forest and plantation, and sometimes large areas of primary
or secondary grassland /scrub. Nyayo Tea Zones created on the inside perimeters of Forest
Reserves were not de-gazetted in accordance with the change of land use and therefore remain
legally within the reserUes. In a limited number of cases other developments occur inside Forest
Reserves without official excision: eg prisons, colleges, showgrounds, ind ustry.

Nature Reserve: Nature Reserves are parts of Forest Reserves and are of variable size, specially
gazetted under the Forests Act for preservation of natural amenities, flora and fauna.
Consumptive use is not permitted in Nature Reserves.
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National Park: National Parks are state land gazetted under the Wildlife (Conservation and
Management) Act. Consumptive utilisation is not permitted, and entry is restricted to paying
visitors only. Some National Parks contain relatively small areas of indigenous forest, many of
which were previously gazetted as Forest Reserve.

National Reserve: Trust land gazetted under the Wildlife (Conservation and Management)
Act, on agreement between the relevant County Council and the Minister for Wildlife and
Tourism. Legal provisions are basically the same as for National Parks, except tliat there is
provision for certain restrictions and conditions. This may include use by local people
(eg grazing during drought). Some National Reserves contain indigenous forest. In a few cases,
forested National Reserves which were gazetted earlier as Forest Reserves are now double
gazetted, as the Forest Reserves were never de-gazetted (Shimba Hills and part of Kakamega
are examples of double gazetted forest).

Sanctuary: land gazetted under the Wildlife (Conservation and Management) Act to protect
specified species; maximum size 2600 ha.

Marine Reserves: marine areas gazetted under the Wildlife (Conservation and Management)
Act to protect biodiversity; tourism and traditional forms of fishing are permitted. Some Marine
Reserves contain mangrove forest.

National Monuments: state, private or trust land gazetted under the Antiquities and National
Monuments Act for historical/cultural purposes, and controlled by the National Museums
Board. Activities including access are restricted depending on the nature and degree of
protection required. Some National Monuments contain small areas of indigenous forest
(eg Gedi Ruins and Kwale riverine forest).

Trustland: land held in trust for local people under the jurisdiction of the local County Council.

Private land: land owned by individuals or groups who hold title deeds to it.

Table 10.1 Areas of Indigenous Forest held under Different Land Tenures

Category of gazettement / holding

Forest Reserve (terrestrial)

Forest Reserve (mangrove)

Nature Reserve*

National Park

National Reserve**

Sanctuary

Marine Reserve (m angrove)***

National MonumenE

Trust Land

Private ownership

Land Tenure

state land

state land

state land

state land

trust land

trust land

state land

state, trust or private land

trust land

private land

Area (ha)

1 200 OOO

54 OOO

27 OOO

63 OOO

14 OOO

500

14 OOO

<100

± 100 OOO

?

Notes:
* All Nature Reserves occur within Forest Reserves
** includes 13 100 ha double gazetted as Forest Reserve and National Reserve
*** all assumed double gazetted as Marine Reserve and Forest Reserve

Sources: Forestry Department Surveys Section, KIFCON, KWS
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11. FOREST CONSERVATION AND MANAGEMENT
INSTITUTIONS

11.1 Forestry Department

11.1.1 Structure and Staffing

The Forestry Department (FD) is within the Ministry of Environment and Natural Resources. It
currently comprises six headquarters divisions: Industrial Forestry; Forest Extension Services;
Natural Forest Maria gement; Forest Engineerinf"; Manpower Development; and Project Development
and Finance; although this structure is under review. It has a forestry collet"e for technical training.

The country is divided into eight Provinces each with a Provincial Forest Officer, under whom fall
District Forest Officers (DFOS) and Assistant District Forest Officers. DFOs are responsible for all
forestry matters in their districts (plantations, indigenous forests and extension work). Under them
are Foresters in individual forests, and Divisional Extension Foresters in administrative divisions
outside forests. Forest Assistants and Forest Guards work under the Foresters.

Although proper financial support for the forestry sector was enshrined in the 1968 Forest Policy, the
Forestry Department is currently very limited in its management capability d ue largely to inadequate
funding. While it generates substantial amounts of revenue through plantation royalties and fees, this
money is retained by Treasury, and Forestry Department's own budgetary allocation falls well short
of what is required for it to fulfil all its designated responsibilities.

Civil service salaries are low and there are few incentives to encourage good performance. Career
opportunities are limited, especially at lower levels where overstaffing occurs; morale and motivation
are low.

11.1.2 Forestry Department Projects

The Forestry Department currently receives assistance from the World Bank Forestry IV Project,
whidi has the objectives of enhancing the conservation and protection of indipenous forest, improving
the production of timber and fuelwood, and establishing a framework for the long-term development
of forestry. It has acted as an umbrella project for the following components:

1. Kenya Forestry Development Project, funded by the International Development
Association (IDA) of the World Bank, which aims to strengthen the plantation sector by
improving operational and financial management, including institutional support and
development.

2. Kenya Forestry Master Plan, funded by FINNIDA,which in 1994 published a long-term
sectoral master plan forforest-based developmentand the strengtheningof the capabilities
of related agencies, the private sector and non-governmental organisations.

3. KIFCON, funded by the UK ODA, whidi aimed to promote the conservation of Kenya's
indigenous forests through support to institutional development, national inventory, the
involvement of local forest users, conservation planning, the establishment of monitoring
systems, and piloting new management approaches.

4. Indigenous Forest Conservation and Management Project (COMIFOR), funded by the
EC, which aims to promote conservation and improved management of indigenous
forests through area based projects in Mt Kenya and the Lamu mangroves, to extend and
complement the work of KIFCON.
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Outside Forestry lV, an extension project is currently running:

Agroforestry Training Project, funded by SIDA,which aims to harmonise agroforestry training
between the Forest Extension ServiceS Division (FESD) of FD, the Soil and Water Division of
the Ministry of Agriculture, and KEFRI, and provide extension materials support.

11.2 Kenya Wildlife Service
KWS was created as a parastatal in 1990 from the former government Department of Wildlife
Conservation and Management, which had been sufferinj" problems of limited resources, run-down
infrastructure, overstaffing, low pay and demoralised staff, leadiry" to poor management and rapid
deterioration of the wildlife resource.

Under its first Director (Dr Ridiard Leakey) KWS developed swiftlj' into a hiyhly motivated and
energetic organisation, brinf"ing large-scale poachinj" under control and initiating activities in many
new fields such as community wildlife management and marketiiif". It has attracted large amounts
of donor funding under the umbrella of the World Bank's Protected Areas and Wildlife Services
Project (PAWS), and this is being used to rCbuild infrastructure and replace old vehicles and
equipment, as well as undertaking new projects. It has recruited new senior staff in many different
disciplines, and has streamlined its manpower at lower levels. Salaries and conditions of service have
been yreatly improved, and staff became better motivated and well aware of the need to perform
efficiently.

The new parastatal has five years to become financially self-sustaining, with government contributions
being gradually phased out over that period. Apart from the donor fundinp used mainly for capital
investment, KWS is largely dependent on tourism revenues. Unfortunately tourism in Kenya has
slumped somewhat in the past couple of years due to political uncertainty, tribal clashes and
insecurity. KWS is currently attempting to broaden its economic base to reduce its dependence on the
tourism market.

In early 1994 political issues led to the resignation of Dr Leakey, with a consequent set-back to KWS
progress. However, the appointment of a new Director later in the year has been followed by a major
effort to regain direction.

11.3 Other Relevant Bodies

11.3.1 The National Museums of Kenya

The National Museums of Kenya manages forests occurriny within gazetted National Monuments
(eg Gedi Ruins, Kitale riverine forest, coastal kaya forests in Kwale District). In addition, the Institute
of Primate Research, under NMK, has responsibility for part of Ol Olua Forest Reserve.ln collaboration
with KWS, NMK is developing a research, manaf"errlent and community development programme
for the Tana River National Primate Reserve.

11.3.2 County Councils

County Councils manage all National Reserves, supported by KWS, with the exceptions of Shimba,
Kakamega and Marsabit which are managed directly by KWS on behalf of the Councils. Other,
ungazetted forests on trust land are managed by County Councils. Local communities may also
exercise traditional management of these forests: the local chief can exercise authority through
community-regulated prohibitions or controls on extraction, or through taboos.
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11.3.3 The Permanent Presidential Commission for Soil Conservation
and Afforestation

The Permanent Presidential Commission for Soil Conservation and Afforestation (PPSCA) is a
coordinating and advisory body under the Office of the President, which advises Government on
policy in relation to water, soil, afforestation and general land use. It coordinates work in this field
by government institutions and NGOs.

11.3.4 Trusts

Two forest conservation trusts have recently been created by local communities and interest groups
for the purpose of improving forest management: in Loita Hills, Narok District, and Ngong Road
Forest Reserve, Nairobi respectively. This is a new development for Kenya and one which Government
would be well advised to foster.

11.3.5 Privately Owned Indigenous Forest

Scant information is available nationally on privately owned indigenous forests. In peneral, they
comprise small remnant patches on farms, hillsides or along streamlines, and in many cases play an
important local role in soil conservation. These areas are often converted to on-farm tree plantations
or felled for agriculture.

11.3.6 The Ministry of Agriculture

The Ministry of Agriculture has an active and wide-reaching extension programme including on-farm
forestry, which helps to relieve the pressure on indigenous forests for wood products.

11.3.7 The Ministry of Livestock Development

The Ministry of Livestock Development has a zero-grazinf" programme, in whidi cattle are kept on
the farm and fed on locally produced fodder. If this is implemented in the vicinity of forests, it can
reduce pressure on forests from uncontrolled grazing.

11.3.8 Non-Governmental Organisations

The vibrant non-governmental orj"anisations movement in Kenya is becoming increasingly interested
in forest conservation. To date the main NGO involvement in this field, either directly or peripherally,
has been through: on-farm forestry; and rural development in general (through helping to relieve
pressure on forests). NGOs have so far done little in direct forest conservation management
(eg through applied research, forest rehabilitation, problem animal control, and financial support for
manaf"ement); but have contributed to raising of public awareness (eg through schools, clubs and the
media).

The recent contribution of the Kenya Energy and Environmental Non-Governmental Organisations
(KENGO) in championing the cause of indigenous forest conservation is especially noteworthy.
Although so far there have been few attempts to coordinate NGO forest-related work, the need has
now been recognised. For eXample, following a national workshop in 1993 attended by over
20 interested organisations, KIFCON established an NGO network as a first step in this direction.

A development since the closure of KIFCON in mid-1994 has been the inauguration of a new NGO,
the Forest Action Network (FAN) which aims to continue the network initiative. FAN will act as the
Kenya representative of the Forests, Trees and People Programme (FTPP), a worldwide initiative
coordinated by FAO, which in East Africa is supported by the Swedish University of Agricultural
Sciences, Uppsala.
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11.4 Research

11.4.1 National Museums of Kenya

The Centre for Biod iversity at the National Museums of Kenya coordinates several multi-disci plina ry
prot"rammes which enhance the forest conservation efforts of KIFCON and other institutions. Work
being undertaken includes biodiversity surveys in indij"enous forests, at first mainly within the
Kl FCON PilotProjectareas butwithincreasinf"ly widecoverage elsewhere,to build up a comprehensive
inventory of Kenya's biological resources.

NMK is also trying to establish regular monitorinp procedures to measure changes in forest flora and
fauna, and to train survey teams to carry this out, includinp a cadre of parataxonomists.

11.4.2 Kenya Forestry Research Institute

KEFRI is a parastatal under the Ministry of Researdi, Science and Technology, although it retains
strory" links with the Ministry of Environment and Natural Resources, and with the Forestry
Department in particular. Most previous research has concentrated on exotic plantations, with low
priority and funding f"iven to researdi on indigenous forests. Suitably strenj"thened, KEFRI has the
potential to carry out much of the required research and monitoring of indipenous forests. In the past
two years, KEFRI has undertaken some socio-economic studies in and around indiyenous forests for
KIFCON, whidi also sponsored the training of some KEFRI personnel.

Included in the KEFRI research prof"ramrrle are projects to develop minor forest products such as
rattan, bamboo, resins and oils, and traditional medicines, but progress has been hampered by a lack
of funds. It is recognised that many other areas of research need attention, especially research into
the rehabilitation of degraded forest, trials of indigenous species in plantations and growth rates in
indiyenous forest.

An encouragiry" step has been taken in 1994 with the conclusion of an agreement for a long-term
Sustainable Forest Management Project to be implemented by KEFRI with financial and technical
assistance from GTZ. A memorandum of understanding between FD and KEFRI has been signed in
1995.

11.5 Training
Traininj" for managers of indipenous forests is currently carried out at several traininj" institutions
in Kenya. Londiani Forestry College trains Forestry Department staff from Forest Guard level up to
Forest Assistant (certificate) and Forester (in-service diploma) levels. It also provides short in-service
specialist courses. Moi University's Faculty of Forest Resources and Wildlife Manapement trains to
graduate and post-graduate levels, and now provides most new recruits for senior FD technical
posts. In both Moi and Londiani, traditional indif"enous forest manapement is covered as part of a
broader forestry curriculum; it is becoming increasinj"ly recopiised that traininf" should be further
broadened to include more on forest-related community issues, biodiversity, forest ecology, eco-
tourism, communication skills, personnel management, manapement p]anninf", the role of NGOs,
and new institutional arrangements in the forestry sector.

In recent years KWS's Manyani trainiry" school has provided drill and firearms traininj" for Forest
Guards as well as Ranj"ers. Several other f"oveniment and non-government orf"anisations provide
forestry traininy, mostly in agroforestry with limited direct application for indigenous forest

management.

Many wardens and other KWS staff have studied biology and wildlife manapement at the University
of Nairobi and Moi University respectively; older wardens studied at Mweka Wildlife College in
Tanzaiiia. Medium-level staff have attended courses at the Wildlife and Fisheries Training Institute
at Naivasha, which is currently being reorganised. A joint DFO/Warden cou rse on integrated Forest
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Management was pioneered in 1994 under the FD/KWS MOU, supported by KIFCON, and in the
future it is likely that several MoU-initiated joint forestry/wildlife courses will be held at Londiani
and Naivasha. Utalii College provides training for the tourist industry, including wildlife tourism.
Details of facilities for trainiry" in Kenya are given more fully by Dondo (1993). In addition to in-
country training, a number of senior officers involved in forest management go overseas for post-
graduate training.

KIFCON has carried out a wide variety of training for people involved in indigenous forest
management and conservation, both in-country and overseas. Trainees have come from government
and non-government organisations as well as local communities adjacent to forests (KIFCON, 1994a;
Dearden, 1993). Study tours have also been funded. KIFCON's training programme will be
complemented by the training component of the proposed COMIFOR project.

The Natural Forest ManagementTrainingTask Force was established in 1993, encompassing all major
Kenyan institutions involved in trainiry" for indigenous forest conservation and management. Its main
objectives are: to review existing traininf" opportunities; coordinate training needs assessments;
promote cu rriculum development appropriate for indigenous forest manaf"ement needs; and monitor
training.

11.6 Education and Awareness Promotion
Many threats facing indigenous forests in Kenya are due to inadequate understanding of forest
conservation issues. For example, greater awareness amongst decision-makers, administrators,
politicians and maj"istrates could result in more effective handling of forest-related issues. Similarly,
forest users may not be fully aware of optimal harvesting methods or other management issues, and
awareness promotion could benefit both them and forest conservation. Manufacturers and consumers
of timber produce have a very conservative attitude towards using alternatives to indiyenous
hardwoods; this could be modified by well-designed awareness programmes.

In the longer term, creating awareness about forest conservation amoiif"st today's youth should pay
dividends in the future, when they become decision-makers, forest managers and users.

Numerous organisations are involved in forest conservation education (Price, 1993). Wildlife Clubs
of Kenya (WCK) are launching an Indigenous Trees Programme to stimulate an interest in conserving
indigenous trees, including publication of a book of children's stories and paintings (due late 1995),
while the Bellerive Foundation with the Conservation Foundation has a programme to promote tree
management skills and community tree conservation projects. The Uvumbuzi Wildlife Club works
with WCK on education programmes about protected areas, including forests. Tree Shade Clubs of
Kenya encourages students to learn about and grow indigenous tree species, while the Coastal Forest
Conservation Unit is initiating education programmes about the coastal kayas.

11.7 Future Institutional Development

11.7.1 The Need for a Broader Framework

More Involvement of the Private Sector

The proposed new forest policy envisages a considerably increased role for the private sector in forest
development generally. This is likely to include involvement in the management, but not ownership,
of forest land (MENR, 1994a).

It is anticipated that an intermediate stage in privatisation will be the establishment of one or more
forest enterprises, somewhat similar to KWS. This would give management more freedom to respond
to market forces, and the opportunity to develop efficient management systems. Revenue would be
generated through plantation and other activities, providiry" a source of funds for non-revenue
earning forestry activities, including support to indigenous forest conservation and management.
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Government would retain a regulatory function, remainiry" responsible for forest policy and
legislation. There would be roles for the private sector, farmers, local communities and NGOs. The
enterprise could form partnerships with local communities and NGOs as appropriate to enhance
indigenous forest management.

A Mechanism for Conservation and Coordination

There is relatively little coordination or exchange of information about indigenous forest conservation
management, apart from the FD /KWS MOU and other less formal collaboration in certain fields
among KWS, NMK, FD and KEFRI. The gap is particularly wide between those bodies responsible
for the management of gazetted and ungazetted forests, and between the f"ovemment and non-
government sectors (the latter including local communities who use the forests).

There is a clear need for the development of a susta inable institutional framework which would cover
both government and non-government sectors, at both individual forest and national levels. It should
bring all players together and improve cooperation in, and coordination of, indigenous forest
management and conservation. Given the trend towards increased community participation, and the
likely need for a variety of management approaches towards individual forests, this framework will
have to be sipnificantly broader and more flexible than that which exists at present.

A desirable initial innovation would be the establishment of a body widely representiiif" all interest
groups which would be concerned with all closed canopy indigenous forests in Kenya, whatever their
land tenure. The body would have a coordinating and consultative role, but would not enter directly
into management of indigenous forest. The establishment of sudi a body, provisionally called the
Indigenous Forest Conservation Committee (IFCC), has been agreed in principle by the Directors of
the major institutions involved in indigenous forestconservation in Kenya,including FD, KWS, NMK,
KEFRI and PPSCA.

The formal establishment of the IFCC is of high priority, and it is important that it is invested with
sufficient authority and independence so that its decisions cannot be overturned by other government
agencies, pressure groups, or vested interests. A valuable first step in achieving this status would be
the appointment of its first Chairman on the basis of the individual's personal interest in, and
commitment to, indif"enous forest conservation; rather than on the basis of any other office he or she
may hold. Ultimately the IFCC may beable to secure and expend funds in supportof indigenous forest
conservation.

Proposed membership of the body includes tlie directors of the major Kenyan institutions involved
in forest management; heads of the larger indigenous forest projects; NGO representation; and a
number of individuals with interest, expertise and commitment to indigenous forest conservation.
Specialist yroups,linked to theIFCC, should be established to supportindigenous forest manaf"ement
in appropriate technical fields (eg management planning, forest management, research and monitoring,
problem animalcontrol, community involvement, ecotourism development, institutionaldevelopment,
fundinf" of indigenous forest management, and manpower /trainin{")·

The IFCC would inter alia strengthen and support the implementation of the FD /KWS Memorandum
of Understandingand also other relevantMoUs which mightbe established between otherinstitutions
in the future.

11.7.2 The Role of Local Communities in Forest Management

People living adjacent to or within forests are often dependent on them for all or part of their
livelihood. Poor people generally have greatest dependence. Their status as 'forest stakeholders'
needs to be recognised and built upon.
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In many Kenyan forests during this century the participatory involvement of local communities in
forest stewardship has been greatly reduced as forests have been gazetted and government has
introduced its own management. Local sense of community ownership, responsibility and control of
forests and their benefits has largely broken down. Communities have tended to view government
control and management negatively, as being against their interests, and have therefore been
indifferent to government-led conservation initiatives. In the meantime, government management
has lacked the capacity to maintain the quality of the forests, which in nearly all cases have been
severely overexploited for timber as well as other products. As populations grow, pressures on the
already degraded forests rise, thus increasing conflict between the local communities and government

management.

Kenya is not alone in this situation. In many parts of the world people have recently come to realise
that government control of forests on its own has not provided the desired long-term solution to
effective conservation. Several countries have discovered independently that in many cases some
form of participation by local people in forest management and conservation is the only workable
solution to conserving forests and aiming towards sustainable use (Wily, 1994).

Although community based control systems probably operated successfully in many forests in Kenya
before colonial times, revival of this concept has not yet been officially explored and piloted as an
alternative to exclusive f"overnment management, except in the coastal kaya forests. The new forest
policy supports the principle of promoting community participation, opening the way for trying itout
in practice.

There are various levels of forest-adjacent community involvement. They include:

" Compensation for lack of access to resources (eg revenue sharing in National Parks)

· Permitted use under government control (as in Forest Reserves)

" Consultation over f"overnment-initiated management (as in new management planning
under the FD/KWS MOU)

· Partnership of government and community in joint management, with joint decision
making, management organisation and control (as in India)

° Full community management, with the community responsible for decision-making,
management implementation and control, and the government playing a supporting and/
or advisory role (as in Mexico and Nepal).

The above options display a proyressive shift in responsibilities and roles from the f"ovemment to the
communities. When considering increasiiif" community involvement it may not be advisable to opt
initially for full community management; various forms of partnership may prove a good stepping
stone, or indeed a good long-term arrangement. The mostappropriate management systems are likely
to differ between forests, affected by factors such as forest size and type, socio-economic and cultural
aspects, and nature and degree of forest use and degradation. The relative importance of international,
national and local values of a forest is also likely to influence the appropriate level of community
participation.

Piloting of different options in a small number of forests will demonstrate which systems are feasible
in Kenya. Piloting will require political support, as it will inevitably require measures which diverge
from certain existiiif" policies and regulations (Section 10.2 refers).
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12. MANAGEMENT OF INDIGENOUS FORESTS

12.1 Management Status of Forests

12.1.1 Large Blocks

Nearly all the larger blocks of forest are protected as Forest Reserve (or are currently proposed for
gazettement as such); a few forests or part of them have National Park or National Reserve status.
These three categories comprise most of the large areas of forest identified as being important for
conservation of Kenya's biodiversity. Management interventions are generally low-key; National
Parks/ Reserves tend to have better law enforcement than Forest Reserves. The large blocks currently
proposed for gazettement, mainly in Tana River and Kilifi Districts, currently have no forest
manaf"ement inputs.

The ungazetted large forests known to be important for biodiversity conservation are all near the
coast. They include: Brachl/stegia woodland in Kilifi District; Mangea Hill; Kiliba si; Tana Delta and Ras
Tenewi. Again they have virtually no manat"ement inputs, falling under the jurisdiction of the county
councils.

An importantinland ungazetted large forestis in the Loita HillsjocaHy known as the Naimina Enkiyio
Forest. It has traditionally been looked after by the Loita Masai with customary use and controls, and
these people are keen to continue to manage the forest in their own way. This will only be feasible in
the long term if they are accorded adequate formal jurisdiction over the forest.

12.1.2 Small Blocks

The situation with smaller forests is not so clear-cut. Although many are gazetted, a large number are
not. Typically they cover small areas on hill-tops and along streamlines (eg Taita Hills, Kitui forests,
Tana riverine forests and coastal kayas). Forests of this size are commonly under intense pressure from
human activity; they have the highest perimeter to area ratio, and tend to occur in areas of high human
population density. A few of them have special biodiversity importance (eg Taita Hills and many small
coastal forests); many have value for small-scale catchment protection and year-round water supply,
as well as subsistence and cultural/religious use by local communities. Little is known about the
conservation status of most of them.

Forestry Department does not have the management capacity to look after many of the small forests
which are gazetted, Jet alone those wliich are not. Donor projects have largely neglected these forests,
except on the coast where the Coastal Forest Conservation Unit (CFCU), funded by WWF and
manaf"ed by NMK, is promoting the conservation of small coastal forests including kaya s. These areas
were traditionally looked after by elders from the local communities, and used only for religious and
ceremonial purposes. However, over the years the kayas have become less important in village life,
and these practices are breaking down. The CFCU·is tackling conservation on two fronts: through
community involvement and gazettement. It is trying to revive community interest in conserving the
kayas,working through those remaining elderswho have knowledge of traditional kaya management.
Gazettement is being carried out for additional protection; in Kwale District kayas have been gazetted
as National Monuments, and in Kilifi several are proposed for gazettement as Forest Reserves.

Many of the small inland forests liave also survived thus far because local communities have looked
after them and exerted traditional control over their u se (eg Kisere Forest in Kakamega District). Their
future lies very much in the hands of the communities; this should be formally recognised and support
given to these communities to enable them to maintain the forests in the face of increasiny land
pressure and changing socio-economic conditions. There is good scope for small-scale donor and
NGO involvement here.
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12.1.3 Management Responsibilities

The FD/KWS MOU and CFCU between them cover most of the forests listed in Chapter 4 as beinf"
important for biodiversity conservation. Both organisations are very young, and have yet to establish
fully tested, appropriate management systems. Since they share the responsibility for conserving
much of the country's forest biodiversity, greater coordination and exchange of experiences should
be developed between them as appropriate.

Forests of importance for biodiversity which are not covered by either the MoU or CFCU of
importance for biodiversity are: Taita Hills, certain larger coastal forests; Nandi Forest; Gwasi Forest;
and small forest patdies in Nyanza and Western Provinces. The Taita Hills in particular have high
biodiversity value and are under serious threat: they should be incorporated under the MoU.

12.2 Silvicultural Systems
The present status of forest vegetation is a reflection of the past silvicultural management systems that
have been carried out in specific forest areas. These systems have been reviewed by Odiieng (1992).

The earliest, and still most common management practice for indif"enous forests has been the
'Selection System'. Many variants have been practised from as early as 1912 but they have notyielded
the expected results and regeneration of commercially desirable species has been weak.The poorly
controlled application of the Selection System and its variants has resulted in excessive canopy
opening and abundant colonisation by pioneer species of little commercial value (eg in Trans Mara
and Kikuyu Escarpment where Neoboutonia macrocalyx, a species of no commercial value at present,
has come to dominate).

The principal silvicultural system used in the management of exotic plantations is 'Clear Cutting with
Artificial Re{"eneration'. The major plantation species is Cupressus lusitanica covering about 45% of the
total plantation area managed by the Forestry Department. This species has recently suffered from
extensive infestation by the Cypress aphid (Cinara cupressi). Other significant species include Pinus
patula and Pinus radiata, but use of the latter has been abandoned because of attack by Dothistroma
fury"us. In a number of forests, particularly Kakamega and also in the Aberdares and Mount Kenya
there has been limited establishment of indigenous species in plantations and there have been some
encouraying resUlts, notably with Vitex keniensis and Maesopsis eminii, which are reported to attain
Mean Annual Increments of 10 m'/ha /year and above.

Coppice Systems are of major importance in regeneration of fuelwood and polewood plantations,
particularly eucalypts. Regeneration of tlie montane camphor forests of Ocotea usambarensis, not
technically a Coppice System, depends for its perpetuation on production of root suckers.

The Tropical Shelterwood System has been tried in Kakamej"a but Ochieng's assessment is that the
system has failed, probably due to neglect and because of high cost. It is considered possible that the
system could have some application in management of existing plantations of indigenous species and
plantations of exotics, where natural regeneration has been observed. Other active management
techniques such as enrichment planting, climber cutting and selection of leading desirables are also
likely to be extremely costly. They cannot be recommended on a large scale but, to determine the
feasibility, cost and success of these techniques, the commencement of limited trials is desirable.

Odlierlf" concludes that application of silvicultural systems in Kenya, with the main exception of Clear
Cutting with Artificial Regeneration in exotic plantations, have generally been expensive and
unsuccessful.
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12.3 Current Management Practices
Since logging of indigenous timber was banned in the 1980s, the main managementactivities in Forest
Reserves have been limited to law enforcement, licensing of permitted extraction of forest prod uce,
fire protection, control of problem animals in both adjacent plantations and farms, and maintenance
of infrastructure such as paths, roads and buildings. In forest areas of National Parks and National
Reserves management activities are similar except that there is no licensing for the extraction of forest
produce; tourism management is a major activity in some of these areas; and additional wildlife
management activities may take place. In the kayas the main management inputs are, or will be in the
future, traditionalcontrols over utilisation bythecomrriunities,with supportingeducation programrnes.

12.3.1 Law Enforcement

Forestry Department traditionally divides Forest Reserves into 'beats', with Forest Guard posts at
strategic points on Reserve boundaries, from where the Guards patrol their beats on foot. Su pervision
of the Guards is the responsibility of the Forester and/or Forest Assistant, though this is often
restricted by lack of transport in more remote areas.

KWS has relatively few Rangers. In some cases they are based at out-stations, but often they are based
at the Park or Reserve headquarters and operate as a mobile force, covering a much larger area than
the Forest Guard beat. Under the MoU, Forest Guards and Rangers are increasingly joining forces and
operating together.

Law enforcement is in general inadequate to protect the country's forests. Reasons for this include:

" Inadequate transparency at various levels in government, both centrally and regionally

" Tendency by FD and KWS to concentrate law enforcement effort within forests rather than
on transport routes and in the market place

· Inadequate marking system for legally extracted timber

" Ease of misusing licences and permits (eg one licence may be used several times)

" Shortages of trained and equipped personnel, communications and transport for law
enforcement operations

· Poor understanding of their powers amongst some of those responsible for implementing
legislation, or of the implications for forest conservation of inadequate enforcement
(eg some FD and KWS staff, Magistrates, Police, State Prosecutors, Chiefs)

" Inadequate cooperation between national agencies (ef" between FD and the Police, or
between FD and the Department of Customs and Excise on timber imports and exports)

" Inadequate international cooperation over regulation of the international timber trade,
particularly between East African countries.

Despite improved efficiency throuyh MoU collaboration in certain forests, the conventional system
of law enforcement by f"overnment staff is proving largely ineffective in gazetted forests where
utilisation pressure is heavy. As pressures on forests increase further, this situation is likely to worsen.
In many forests, involvement of local communities in regulatiry" use of forest products through
participation in management will need to be a permanent component if effective long-term law
enforcement is to stand any chance of success.
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12.3.2 Licensing of Forest Produce Extraction

Two main types of licence are issued for Forest Reserves: for commercial and subsistence use. The
latter (known as tickets) are issued at Forest Stations and are valid for one month. They are issued for
firewood and other produce; a nominal charge is made.

General forest licences for commercial purposes are approved by a central Forestry Department
licensing committee with final approval by the Minister for Environment and Natural Resources. The
majority are issued for extraction of plantation produce; those relevant to indigenous forests are for
fuelwood, polewood, quarrying, beekeeping and medicinal plants. They are issued by the DFO's
office.

In indigenous forests to date, technical data have nearly always been inadequate to permit scientific
estimates of sustainable yields, so the level of licensinj" is based on demand and f"eneral impressions
of local officers as to the capacity of forests to sustain the offtake. Now that the results of the KIFCON
inventory are available for many forests it will be possible for licensinf" decisions to be made on a
sounder basis.

Certain forests are stocked with trout (ep Aberdares and Mount Kenya) and angliry" licences for trout
fishing are issued by the Department of Fisheries.

12.3.3 Fire Protection

Firebreaks are maintained in some forests, mainly around plantations but in some cases also in
indigenous forests. Some forests have firetowers which are manned during times of high fire risk. In
the event of a forest fire all available FD/KWS labour is drafted in to fire-fight, and in serious cases
the local administration may recruit additional casuals to help. KWS collaborates with FD in fire-
fightiny. The forest fire situation is monitored by a Fires Officer in the Natural Forest Management
Division of Forestry Department.

Fire is used as a management tool in f"rasslands and heathlands by KWS (ef" in Shimba grasslands),
to prevent vegetation from becoming moribund and declining in productivity, and to manipulate the
distribution of large mammals. Care is taken to prevent controlled fires from spreading to adjacent
forest.

12.3.4 Tourism Development and Management

In those forests with tou rism, the ma.jor management activities are development and maintenance of
infrastructure and facilities such as roads, foot trails, camp-sites, car-parks, gates and signs. In most
National Parks / Reserves revenue is collected for entrance and other fees. Interpretation facilities in
general are poor, thouf"h they are being developed in Kakamega and Arabuko Sokoke, including the
training of forest guides and preparation of interpretative materials. An official guidebook for
Kakamega has been published (KIFCON, 1994d) and a similar one for Arabuko Sokoke is in
preparation.

A few la rge-scale tou rist accommodation units exist in forests (eg Treetops, the Ark, Mountain Lod ge);
these are all privately owned with long-term lease arrangements with KWS or FD. There are also some
smaller developments, some owned privately with ground leases and some owned by FD. In
Kakamega, FD and KWS run a rest house and bandas respectively. Most of these small developments
have low occupancy rates.

12.3.5 Additional Wildlife Management Activities

In general, wild animal populations in forests are well conserved if the forest habitat is conserved, and
few specific management actions are needed apart from control of hunting Wildlife management
problems arise when forests are reduced in size, or when land uses incompatible with wildlife occu r
ad jacent to the forest, with no suitable buffer zone.
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Most forests in Kenya are now smaller than they used to be, and since many occur in areas of high
agricultural potential they are islands surrounded by intensive cultivation. This has resulted in
reduction of the ranges of many forest wildlife species, and has blocked traditional migration routes
for species moving between forests or between forest and drier areas. This applies particularly to
elephant, which require extensive ranges in order to su rvive. Consequently populations are compressed,
causing damage at forest edges and in some cases damage to the indigenous forest.

In one case a Sanctuary has been established in a forest to protect a single species; the rhino in the
Aberdare Salient. Rhino are translocated from areas where they are at risk, and additional protection
is provided in terms of both law enforcement and fencing.

Very little habitat manipulation is carried out for wild animals in forests. Since most forests still have
abundant water supplies there has to date been no water provision for wildlife, though this is under
consideration for elephants in Arabuko Sokoke. The practice of providing salt by some of the forest
lodges to attract animals is no lory"er permitted officially, as it has resulted in localised habitat
destruction (eg Treetops). However, it is occasionally practised on a temporary basis to assist in rhino

censuses.

12.3.6 Control of Problem Animals

KWS is responsible for the control of problem animals which live in indigenous forests and cause
damage to adjacent plantations and farms. In practice, local farmers often control the smaller, non-
dangerous animals themselves (eg porcupines, bush pigs, baboons) through a variety of methods
which include scaring, trapping and fencing. Since the demise of the shamba system(see Appendix
1, Section 1.2), these small animals are not well controlled in young forest plantations and this has
resulted in extensive destruction of young trees.

KWS focuses its efforts on the control of large, potentially dangerous animals, mainly elephant and
buffalo, through a variety of methods including scaring and fencinf". Some farms and urban areas
adjacent to several forests are now protected by solar-powered electric fencing (egShimba, Aberdares,
Laikipia). Electric fencing is expensive (Ksh 1 OOO OOO per kilometre for the most sophisticated fence
which controls elephant, buffalo, baboon and bush pig), and is only used in areas of most severe
damage. Daily fence maintenance is essential; in many cases local communities are beiry" encouraged
to assist with non-tedinical maintenance in exchange for the protection the fences provide.

In many other areas, however, KWS does not have enough resources for adequate protection and
damage continues. Until the late 1980s compensation was paid for crop and livestock damage.
However, the system was so abused that it has been largely discontinued, the only compensation
currently available being for personal injury or loss of life. This remains a hif"hly contentious issue.

There is currently little protection of industrial forest plantations, and animal damaye in some areas
is very severe. Moats were used effectively a few d ecades ago, in conjunction with the shamba system
where resident cultivators were on hand to scare away animals on the other side of the moat. Opinions
differ as to whether moats are effective on their own; in any event they rapidly become ineffective
without constant maintenance.

Where plantation blocks occur within areas of indigenous forest, there may be scope to rationalise the
land use in order to consolidate plantation blocks to make plantation protection easier, while retu rning
unmanageable areas to indigenous forest. In other situations where plantations occur on the
boundaries of Forest Reserves, there is an option to align electric fences between plantation and
indigenous forest in order to protect the plantation from animal damage. However, there is a strong
risk that the fence will be seen as a new forest boundary and human encroadiment into the unfenced
plantation area will occur, especially if the plantations are not well established and maintained.
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12.3.7 Development and Maintenance of Infrastructure

There was once a good basic infrastructure in Forest Reserves, but it is now su ffering from widespread
lack of maintenance. Although labour is plentiful, working machinery and funds for maintenance are
scarce. In National Parks and National Reserves infrastructure is very variable: in general it tends to
be in good repair in the major tourist areas, and in various places Park and Reserve headquarters and
roads are being upgraded under the PAWS project. In other forests there is very little infrastructure
and access from outside is often poor.

12.4 Management Planning

12.4.1 Past and Present Forest Management Planning

In Forest Reserves, management planning has been the responsibility of the Planniiy" Unit of the
Industrial Forestry Division of FD. For many years it focused on cutting plans for plantations of exotic
species; the prescriptions for indigenous forest usually beiiy" limited to the setting of cutting diameter
limits and the demarcation of cutting coupes in suitable areas. With the ban on the exploitation of
indigenous timber in the mid-1980s, the emphasis on plantations increased. At the local level, the
District Forest Officer did very little management planning and wildlife issues were not usually
considered, except where they were a threat to plantation establishment.

Forestry Department's Planning Unit has a zoning system geared towards both production and
protection. In the gazetted Nature Reserves there is maximum protection, with no extraction or other
disturbance permitted. Other protection areas are managed for activities such as conservation, water
catchment protection, recreation and amenity. In practice subsistence extraction is normally permitted
here. Productionareas comprise working circles for commercial production of sawn-wood, pulpwood,
fuelwood and poles in plantations; before the indigenous ]ogf"in!" ban there were lof"ginf" circles in
indigenous forest. In addition some forests have experimental working circles, many now run by
KEFRI.

KWS has produced management plans for National Parks and National Reserves for some years
through its central Planning Unit, including Aberdare National Park, Mount Kenya National Park and
Shimba National Reserve. Forests tend to be managed as a habitat type with few special management
p rescriptions.

The current zones used by KWS's Planning Unit for National Parks /Reserves are all concerned with
the protection of flora and fauna and the preservation of wilderness areas, varyiry" mainly in thelevels
of access and disturbance allowed. Extractive use is not permitted in any zone. The zoning system is
now under review.

There is very little active involvement of local communities in management planning, and no
provision for planning and management in forests on Trust Land under the jurisdiction of County
Councils, nor in privately owned forests.

Thus management planning is almostentirely limited to yazetted forests and has hitherto had a larf"ely
single-purpose focus on timber production; this is not adequate for the multi-purpose management
and community participation proposed under the new forest policy. There is inadequate capacity in
indigenous forest management planning on the part of FD (both MoU and non-MoU forests), with an
acute shortaye of trained planners.

Joint FD /KWS management plal1ninf" is central to the MoU, and has been initiated with some success.
The process used so far combines elements of FD and KWS planning. This needs to be developed
further, including recruitment of more forest planners and joint training of planners from both
organisations, to increase planning capacity and effectiveness. A multiple-use zoninf" system for
indigenous forests has now been developed, and initially applied to the KIFCON pilot forests, which
incorporates the zoninf" used by both FD and KWS. This is outlined in the next section.
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12.4.2 Multiple Use Zoning of Forests

Forests usually provide a number of services and benefits, includiry": catchment protection, wildlife
conservation, pole and fuelwood production, and provision of medicines and honey. Forest planners
need to ensure that the forest continues to provide these benefits on a sustainable basis. It can be
difficult to reconcile the conservation and production functions of forests: a system of management
planning must be found to accommodate tliese req uirements.

The new multiple-use zoninj" system divides the forest into functional units. This zoning has two
principal aims:

" To maintain as much indif"enous forest cover as possible, ensuring against the extinction of
plant and animal species

" To permit optimal use of forest resources on a sustainable basis.

The twin aims of conservation and sustainable exploitation are major objectives under the MoU. The
proposed zoning builds on the existing Forestry Department system, and includes the KWS system
with its principal aim of conserving Kenya's biodiversity.

Tliere are three basic zone categories that can be applied to all forests, which should allow the overall
management objectives to be realised:

· Protection

" Utilisation

· Plantation.

These three cateyories have been subdivided to make a total of six separate sub-zones, each with a
specific management goal. In general, the different zones reflect different levels of forest resource
extraction: ranging from none in the protection zones; moderate to great in the utilisation zones; and
complete utilisation, with some forest clearance, in the plantation zone, '

Protection Zones

Protected Zone. The protected zone is likely to cover a relatively small proportion of the total forest
area. In this zone tliere is no extraction of forest products. The natural vegetation remains intact,
whether it is forest, scrub or grassland, and populations of flora and fauna are protected, especially
threatened species. The zone may also protect areas of cultural or religious importance, or fragile
habitats and watersheds, all of which should remain unaltered. The area may be used for non-
extractive activities such as tourism, recreation, religious and cultural purposes, education and
research, as long as these do not disturb the environment. Revenue will be raised from some of these
activities (eg tourism and possibly some research), and they will be controlled as appropriate through
licensinf" and charging of fees.

Rehabilitation Zone. In the protected zone above, plant populations are maintained through natural
ref"eneration. In some areas, however, it may be necessary to carry out enrichment planting of
indif"enous trees to prevent further deyradation or fragmentation of indigenous forest, or to link
already fragmented areas. It may also be feasible to augment populations of rare or endanj"ered
animals by captive breeding and release programmes.

1 The term 'Buffer Zone' is not used formally in this categorisation, since it is a catch-all phrase covering a variety of land uses
both within and surrounding natural forest. In addition, itis commonlyunderstood m the sense of a zone encircling the forest:
a pattern which KIFCON detailed studies show is seldom directly applicable, given theirregular shape of forestreserves and
the differing pressures and land uses adjacent to them. Nevertheless, the Subsistence Use and Community Use zones fulfil
some of the functions of a buffer.
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Kakamega: an Example of Forest Zoning

Zoning used in tlie Kakamega Forest management planis outlined here to demonstrate
the application of this zoning system.

Protection Zone

The central part of the forest is designated a Pi"otected Zone, to provide a core for
biodiversity conservation. It includes the Yala and Isechem Nature Reserves. In the
south wIiere the core is dissected by the Isecheno-lkuywa road and large-scale
clearing has taken place for plantation establishment, there is a Rehabili/ati(m Zone:
the aim is to join up the northern and southern blocks of forest to reduce fragmentation.
Exotic plantations within this zone will be phased out once harvested,and regeneration
of indigenous forest will be encouraged through both natural regeneration and
enrichment planting.

The Protected Zone extends beyond the central core in a few places. Narrow strips
along river courses protect river banks as far as U1e forest boundary . An apparent
inconsistency occurs in the north, where the protected zone extends on a large front
to the forest boundary. This is because the area is gazetted as National Reserve, and
under current KINS policy it cannot be used for extraction or grazing. Similarly, Kisere
Forest to the north is totally protected. All tourism developments are taking place in
this zone,

Utiiisation Zone

In the east, south, westand north-west, Subsistence useZ(mes are used bylocal people
to extract permitted forest produce. The failed Nyayo Tea Zones areas may be
designated in the future as Comnlu/lit!/ tlse Zones, (eg for woodlots and grazing).
Efforts have been made to make utilisation areas available to as many comniunities
as possible, though this has not been feasible in the north due to the existence of the
NationalReserve. No commercial activities are planned at present, as all the utilis/7tio1'l
Zone area has been heavily logged and requires time to recover before sustainable
logging and charcoal-making are viable on a commercial scale.

Plantation Zone

All existing exotic and indigenous plantations will be retained in the plantation
category, except those in the Protection Zone destiiied for rehabilitation of indigenous
f orest. Also included are certaiii areas previously cleared foe plantations which to date
have not been successfully established.
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Figure 12.1 Kakamega Forest: an Example of Proposed Forest Zoning
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Protection zones correspond with the Forestry Department's Nature Reserves and most of the current
KWS zones. KWS has an additional restriction in some 'exclusion' zones in National Parks, which no-
one may enter; this does not apply to existing zoning in Forest Reserves and National Reserves.

Utilisation Zones

Subsistence use Zone. This zone retains its natural vegetation cover, but traditional use and
extraction of forest products is permitted, providing this is done in a sustainable fashion. Any
indication that current offtake is unsustainable will result in a reduction of the permissible harvest.
This follows traditional FD practices of allowing low-level exploitation of forest resources, but more
control needs to be exercised through licensing to prevent over-exploitation. No high-impact
commercial exploitation will be permitted in this zone.

The aim is to supply forest products for subsistence use by local communities adjacent to the forest
(eg pole and firewood collection, medicinal plant collection), or small-scale commercial activities
(eg herbalists). Glades and scrub land may be used for grazing and watering cattle as long as this does
not result in environmental damage, or conflict with other management aims.

Commercial use Zone. This is similar to FD'S 'production areas', designated for the commercial
exploitation of forest products, especially timber. High-impact, but sustainable exploitation of
timber, firewood and charcoal will be permitted in sections of these zones ('coupe areas'), which will
be licensed for exploitation annually and then left to recover while other portions of the zone are
exploited. Subsistence use by local communities will also be permitted.

Community use Zone. Some areas on the periphery of Forest Reserves are intensively used by local
communities and the vegetation is already degraded, for example due to failure of Nyayo Tea
planting or clearance for plantation which was never successfully established. It may be that
conversion of these degraded areas of the forest to more productive vegetation, such as woodlots or
grazing (but no permanent cultivation of food crops), is the only way to provide much-needed
resources that will relieve the pressure on the rest of the indigenous forest. These areas will remain
gazetted as Forest Reserve.

Plantation Zone

These are areas that may once have had indigenous forest but which have been cleared and planted
with fast-growing trees for the rapid production of wood products; a few areas have been planted
with indigenous tree species. They are established to supply both local and national timber and
polewood needs.

Where further plantations are required, no more indigenous forest should be cleared for plantations,
since there are large areas of land within Forest Reserves which have already lost their indigenous
forest cover and which have the potential for plantation establishment. Such non-forest areas should
be planted, except where any existing scrub or grassland are important for the conservation of
biodiversity or for community use. As a national strategy, however, adiieving a much higher level
of productivity from existing plantations, should take priority over the creation of new plantation
areas.
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12.5 The Issue of Logging

12.5.1 Rationale for Logging

In the past the indigenous forests of Kenya have contained considerable resources of economic value
and although now much depleted by pastlogging, there remain significantamounts of timber in some
places. It is common knowledge that several forests containiny valuable species are being logged
illegally and indiscriminately. In the short term this means that the possibilities for quick earnings are
high. In the long term the consequences are severe: with the valuable species being progressively
eradicated, the most evident financial justification for maintaining forest cover will disappear.

The imposition of logf"ir1f" bans by themselves are not desirable if the net effect is an increase in illegal
extraction; with its many disadvantages including wasteful darrlaf"e to the residual forest, incomplete
u tilisation of the trees felled and failure to implement erosion control measures.

For reasons elaborated in recent literature (eg Johnson & Cabarle, 1993), managed exploitation may
provide the best chance for long-term conservation in a given area. However, for logging to be a viable
manaf"ement option it is also essential that areas well stocked with commercial species are sufficiently
larye to allow sustainable management. The results of the KIFCON reconnaissance inventory ind icate
that in at least some areas this may be the case.

12.5.2 Determination of Areas to be Logged

The criteria used to determine whether logging is a potential management option are of critical
importance. Logginj" is most likely to be feasible in areas of forest where there is a combination of high
basal area values and l1if"h averape tree diameters. In some situations high and low values may be
encountered respectively for these two parameters: assessments using one parameter alone may lead
to erroneous conclusions. To overcome this risk, plot values for basal area and averaye dbh are
multiplied to produce a numerical value, termed the logging index, which increases in magnitude with
increasing basal areas and tree diameters, providing a preliminary and objective method of grading
plots and evaluatinp the feasibility of loggiry".

For all forests in Kenya the minimum logging index, indicating that there may be potential for logging,
has been determined to be 1 500. At this value areas are indicated to be suitable for logging when the
basal area and the average dbh approximate to at least30 m'/ha and 50 cm respectively. By calculating
the index for each plot it can be readily determined what percentape of the plots are in excess of this
value and therefore, by extrapolation, in what percentage of the forest logging may be feasible.
Mapping the logging indices of all the plots will indicate whether there is any trend towards
concentrations of high potential forest and where controlled logging may be considered. In the event
that logging is indicated to be a potential management option further inventory activity will be
essential to enable localised planning of manaj"ement operations.

Details of logging iiidices for all forests covered by the KJFCON inventory are given in the relevant
Forest Inventory Reports (Blackett, 1994).

12.5.3 Methods of Logging

Throughout Kenya, past management of logging in natural forests has been erratic and poorly
controlled. No annual allowable cut was established and there was no adequate yield regulation. The
forests have been logged extensively without the establishment of compartments to ensure that
logging took place in a systematic manner. Tlie result is that large areas of forest have been
overexploited and are now devoid of commercial trees of exploitable sizes or as regeneration. Instead
many forests are abundantly stocked with colonising species with little or no economic value; at the
present stage in the succession it seems that the colonising species may in some cases be suppressiiif"
the development of a more financially valuable forest.
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In order to improve the prospects for sustainable management, forests where 1ogj"ing is considered
to be feasible must be subdivided into compartments/coupes, preferably demarcated by natural
features but if necessary by cut lines. Management of clearly defined compartments will greatly
improve the ability to monitor access and logging activities. Detailed consideration must be given to
compartment size, cuttiiif" cycles, concession allocation, yields and the logistics of managing loyging
operations. The decision to allocate a compartment for logging should be based primarily on an
assessment of the logging index, and secondarily on the results of detailed stock surveys.

Logging operations should adopt reduced impact logging systems now being practised in Malaysia,
Indonesia and Queensland, which are capable of halving damage to residual forest. Initially all
extraction should be done on a trial basis; monitoring of methods and residual forest condition must
be included as a vital component

12.5.4 Effect on Biodiversity and the Environment

Logging will definitely impact on the species composition and structure of a forest. "Policy makers
need to evaluate the acceptability of changes in forest structure and composition associated with forest
domestication" (Putz, 1994).

It cannot be stated conclusively whether lojging will have a positive or negative effect on biodiversity:
an issue today whicli is often considered to be of paramount importaiice. On one hand there may be
a decrease in the number of species through removal of climax tree species, and the modification of
habitat will render the conditions unfavourable for the continued presence of some faunal species. On
the other hand, the modification of the environment will create changed conditions, sudi as canopy
openings, which may encourage the ingress of colonising plant species and perhaps birds or animals
hitherto unknown in the area. Overall there will certainly be a change in the species composition but
whether the change is desirable or not depends upon an informed local assessment.

Recent researdi in Ghana (Hawthorne, 1993) indicates that botanical diversity increases as a result of
canopy opening and development of skid trails during logging. In Kenya where logf"ing has been
intensive, and perhaps excessive, there has probably been a reduction in botanical diversity and many
forests are now dominated by a single species. The excessive nature of past exploitation limits the
managementoptions currently available: at present in many a reas the onlyappropriate recommendation
should be a high degree of protection to encourage natural regeneration of a balanced forest structure.
Recovery may be accelerated by silvicultural intervention, although this possibility is unlikely to be
financially practicable on a large scale and in the first instance can only be recommended on a trial
basis.

While it is important that areas recoverinf" from past logging, or areas considered to have particular
scientific interest or species rarity, are protected to whatever extent is considered necessary, it must
also be recognised that a non-use policy is expensive and may not be readily appreciated by forest
adjacent dwellers. Restrictions on access and utilisation may create resentment and foster an
atmosphere non-cond ucive to forest conservation. Where logging operations can be conducted at a
profit to the local economy, with logging regulations adhered to and environmental safeguards
ensured, then utilisation including timber exploitation may wellbe the mostappropriate management
option.
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13. MANAGEMENT GUIDELINES FOR NATURAL
FORESTS

These guidelines have been prepared in order to consolidate the combined lessons of the KIFCON
experience into a sinyle codicil for ease of reference.

Draft versions were discussed extensively with FD and KWS officers, as well as others, and the final
version presented here has been distributed as a free-standing document which also includes
background information and clarification applicable to each recommendation (KIFCON,1994b). The
major recommendations have been included as part of the Forestry Master Plan proposals.

It needs to be emphasised that these guidelines are only of value to the extent that they lead to
improved management action. Not mentioned in the guidelines are the two factors which recent
experience has clearly demonstrated can influence the fate of Kenya's indigenous forests far more than
environmental or technical considerations:

" the political commitment, at a high level, to implement the policies and actions identified
as necessary for sustainable forest management and conservation

" the extent to which officers of the Forestry Department, and other forest n1anaf"errlent
authorities, carry out their duties conscientiously and without abusing their pcwers.

13.1 Integrated Natural Forest Management

13.1.1 Multiple Use of Natural Forests

1 The water catchment protection and biodiversity conservation functions of forests should
be given priority over other uses of the forests and forest land.

2 Where compatible with the above, multiple-use should be promoted including sustainable
extraction.

3 Management objectives sliould indicate the desired ecological state the forest should attain
and be maintained in, for optimal benefits.

4 Forests should be zoned to avoid conflicts between incompatible uses; proposed major
categories are Protection Zone, Utilisation Zone and Plantation Zone.

13.1.2 Conservation

1 No natural forest should be converted to other land uses.

2 In forests with important water catchment functions, no interventions should be allowed
which affect stream flow and water quality adversely.

3 Forestecosystems and species should be protected to ensureagainstloss of forestbiodiversity.

4 Further fraf"rrlentation of forests should be avoided, to maintain minimum areas for species
survival, enable species dispersaland maintain corridors for traditional wildlife movements.

5 Sites of special interest should be protected.
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13.1.3 Extraction of Wood Products

1 No commercial logging should be considered in indigenous forests until they have
recovered to an acceptable level; the sugjested minimum requirement is based on a logging
index of 1 500 (product of basal area (m'/ha) and average diameter at breast height (cm)),
for all terrestrial forests.

2 Any subsequentlogf"ing should be done on a scientific and sustainable basis with minimum
impact, involving the following steps:

" stock survey to determine the volume of desirable species and assess the feasibility
of logging

· environmentalimpactassessmentprior tointroductionofanynew logging programme

" subdivision of commercial logging zones into compartments

" determination of cutting cycles and yields

· fair allocation of compartments if felling is done by private operators

· productionof detailed guidelines onacceptableloggingtechniques,with accompanying
training; and adequate supervision of their implementation.

3 Where use of forest products is currently unsustainable, level of use should be reduced
through promotion of alternatives and efficiencies; it may be possible to increase sustainable
offtake through improved management systems.

4 In cases where subsistence use by local communities is not compatible with large-scale
commercial activities, priority should be given to subsistence activities.

5 Wherever possible local community involvement should be promoted in commercial
utilisation programmes.

6 Detailed guidelines on levels and zones of offtake, and monitoring of sustainability, should
be included in individual forest management plans.

13.1.4 Grazing

1 Controlled grazing should be reintroduced in certain forests where it is compatible with
forest management objectives; stocking rates to be based on technical estimates of carrying
capacity and grazing limited to appropriate areas.

2 Clear agreements should be reached beforehand with the local communities about the
conditions governing forest grazing.

3 The cut-and-carry system of fodder provision should also be promoted, especially in
plantations where it helps to control vermin.

13.1.5 Hunting and Culling

1 The policy on hunting in forests should be reviewed, and if found feasible, hunting should
be reintrod uced in appropriate areas under licence for subsistence purposes.

2 Cullinj" should be considered in cases where there are severe and undesirable imbalances
between wild animal populations and their forest habitat due to too many animals.

3 If trophy hunting is reintroduced in Kenya it should be considered only on a limited scale
in forests, probably linked initially to culling of excess animals.

4 All offtake of wild animals should be carefully monitored, with appropriate feedback
controls in order to ensure sustainability.
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13.1.6 Fisheries in Forests

1 Where troutand other types of fishing are biologically feasible and economically viable they
should be promoted as a tourist activity in forests, in order to raise revenue for forest
conservation.

2 Small-scale commercial fish production should be piloted in forests, if possible with local
community involvement.

13.1.7 Extraction of Other Non-Wood Products

1 Extraction of forest medicines should be managed sustainably; it should be controlled by
licence and impacts should be monitored.

2 The feasibility of cultivating forest medicinal plants on-farm should be investigated; if
viable, appropriate techniques should be developed and the activity promoted amongst
forest-adjacent communities.

3 All piped water extraction from forests should be licensed and controlled, and extraction
levels should be kept within acceptable limits to avoid adverse impacts on the environment
and on downstream users.

4 Inter-sectoral consultation at catchment level over water extraction and licensing should be
promoted in order to ensure optimal use of water resources.

5 New and traditional forms of culture of forest organisms (eg butterfly rearing, apiculture)
should be encouraged to promote forest-adjacent rural development, provided there are
no unacceptable adverse impacts; support should be provided where necessary to develop
methodologies.

6 No mineral extraction should be permitted in areas identified as being environmentally
fragile or of high biodiversity value; wherever feasible mineral deposits outside forests
should be utilised in preference to those in forests.

7 Environmental impact assessments should be made for all new proposals for water and
mineral extraction, and requests for major extensions to existing schemes.

13.1.8 Ecotourism and Recreation

1 Low-volume, low impact ecotourism and recreation should be developed and promoted in
those forests with most ecotourism potential, with the dual objectives of generating revenue
and raising awareness of forest conservation.

2 Revenues should be principally generated fromnon-residentecotourism through a differential
non-resident/ resident charging system, and used to fund forest management and local
rural development which is directly related to forest conservation.

3 Local communities should be a major beneficiary of ecotourism.

4 Ecotourism and recreation by Kenya citizens and residents should be encouraj"ed, focusing
on provision of a recreational resource and raising awareness; local people should be
enabled to continue their traditional cultural and religious practices in the forest.

5 Forest tourism development should be undertaken in full consultation with forest managers,
local communities, the tourism industry and other interested parties

6 Forest tourism should be an integral part of the forest management plan, meeting overall
management objectives without conflicting with other forest uses or community issues, and
should also tie in with national tourism development.
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Arabuko Sokoke - An Example of Forest Ecotourism

Suitability and Pott'ntial. Arabuko Sokoke has a worldwide reputation for its
biodiversity value, especially birds; as a result it has a long history of birdwatching.
If is located only a few kilometres from the thriving Malindi-Watamu resort area:
non-specialist tourists could readily visit the forest for a quiet walk, a relaxing drive,

k

or a picnic near a forest pool.

Deue/opnient {)/'I1'lf7"(lstrltctllre & Facilities. The potential for a substantial growth in
ecotourisni in the forest was identified by Birdlife International, and subsequently
elaborated with assistance from KIFCON into a .modest develQpment plan. The
foll owing have now been implemented or are underway:

" small Visitor Centre at Gede Forest Station, comprising: interpretative display
with wallmap, satellite imagery,photographs,diagrams, and examples of interesting
forest products; carpark; toilets; refreshments

° forest guides selected and trained

° driving track cleared through different forest types, with access to elevated point
giving spectacular views of the forest as far as the sea

" first of three varied walking trails cut; items of interest indicated along the route

" free handout information leaflet, with map of walk/drive routes

Promotion of Auzareness. Signboards for main road being prepared, encouraging
forest visitors. Brochure, posters and attractively produced guidebook (under
preparatioii) to be available at all iiearby beacii hotels. Plans include making short
video to show in hotels.

Rei.'enue Generation. The Arabuko Sokoke Forest ManagemeiitTeam receives limited
operating finance from FD & KWS, supplemented by modest donor funds channelled
through Birdlife International to develop special projects. At present, tourists may
enterthe forestfree of charge, butarequestlias been made to FD and KWS forapproval
to start charging entrance fees, In the meantime, visitors are encouraged to make
donations.

17ie Strategy is Wot"king. The effect Qf these modest initiatives is increasingly evident
in the growing number of visitors to the forest:500 in1990,90Oin1991 and 1100 in1994.
In terms of gate fees, the future income potential is considerable.lf only a third of the
more than 30,000 tourists who currently pay $4 to visit the Gede Ruins (only ten
minutes drive away from the fQrest) were to pay a similar fee to visitArabukoSokoke,
already the useful aiinuaf sum of $40 OOO would b c available to help forest conservation.
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7 Leases to private operators should be allocated on a fair basis, and designed to encourage
careful development and sustainable use of the forest, with carefully thought out and
mutually agreed conditions.

8 Tourism monitoring should be established to monitorvisitor use of forests, visitor satisfaction,
and environmental impacts; guidelines for this should be produced.

13.2 Management Procedures

13.2.1 Silviculture and Rehabilitation

1 Artificial replanting of denuded areas previously covered with indigenous forest should
only be done in special cases where there are important conservation justifications
(eg joining up blocks of fragmented indigenous forest); elsewhere natural regeneration
should be encouraged.

2 Use of indigenous species which perform well in plantations should be promoted for this
purpose; appropriate silvicultural treatment regimes should be developed to enhance
plantation yield.

3 Low-cost trials in indigenous forests should be initiated to investigate further the feasibility
of silvicultural systems such as shelterwood systems, enrichment planting, climber cutting,
selection of leading desirables and creation of small gaps (eg for camphor suckers), to
improve productivity of forest produce.

4 Any financially viable silvicultural systems developed from results of the above trials
should be applied, as appropriate, in areas of forest zoned for utilisation.

13.2.2 Fire Protection

1 Fire management should give priority to prevention rather than fire-fighting; where current
prevention measures are inadequate they should be improved, including fire-break and
surveillance systems and their management.

2 Collaboration between different agencies in preparing and implementing fire manayement
operations should be enhanced, including FD (field and headquarters), KWS and district
ad ministrations.

3 Manaf"ement staff should be f"iven adequate training in fire prevention and fire-fighting.

4 Public awareness about the hazards and economic implications of fire should be promoted
amongst communities living near to forests.

5 A preater degree of community involvement in forest management should be p romoted (see
Section 13.4) which will foster heightened responsibility for forest conservation within the
community; this is probably the best fire prevention system of all.

6 Burnt areas of indigenous forest may be rehabilitated if there are specific, high priority
reasons for doing so, but normally they should be left to regenerate naturally.

13.2.3 Wildlife Management in Forests

General

1 In principle, the use of salt or other artificial attractants to improve game viewing in forests
should be avoided because of the adverse environmental impacts they often cause; salt or
water should be provided if there is a genuine deficiency due to reduced access to part of

the animals' traditional range.
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2 When changes of land use are planned near forests which could lead to conflicts with wild
animals (eg new settlement schemes, large-scale agriculture or plantations) potential
problems should be evaluated beforehand, and avoiding or mitigating action taken where
appropriate at the planning stage.

Problem Animal Control

1 The most appropriate, sustainable problem animal control method should be selected in
each situation; at least for plantations the cost of control should be justified in economic
terms of damage avoided.

2 Where farms are being protected, local communities should participate as much as possible
in control; they should be officially empowered to control non-danj"erous species on-farm

by themselves.

3 Where fences are planned, an environmental impact assessment should be made, and the

following issues should be taken into account at the planning stage:

" feasibility of excluding wild animals from the area to be fenced out

" impacts on wild animal populations and traditional movements

" possible damage to indigenous forest due to compression of wild animals

" community attitudes and willingness to participate

" interaction with any existing human encroachment in the area

" risk of new encroachment in areas excluded by the fence (such areas should be
minimised)

" responsibilities for fence maintenance

" impacts on tourism

· economic feasibility

" monitoring of the effectiveness of the fence.

4 Where a physical barrier is planned between plantation and indigenous forest, the outside
boundary of the plantation should be adequately demarcated and protected, with full

understanding by the local community, to prevent encroachment.

5 KWS/FD should formulate a policy on fencing for forests; fencing programmes should be
part of an integrated forest management plan, taking community issues into account, and

not planned in isolation.

13.2.4 Management Planning

1 Management planning should be based on the principle of multiple-use management of
forests, embracing both conservation and sustainable utilisation to achieve an optimum
combination of benefits from forests.

2 Planning should incorporate a zoning system to avoid conflicts between different forest

uses.

3 Planning should be based on entire forest ecosystems rather than administrative boundaries.

4 Existing forest planning capacity should be strengthened, and its scope broadened to cover
all gazetted and ungazetted forests, with involvement of other organisations and local
communities, aiming to have a plan for each forest which is acceptable to all major
stakeholders.

5 In particular the jointFD/KWS managementplanning unitshould be strengthened through:

" deployment of more staff motivated in planning (particularly in FD)
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" appropriate training of planners

" development of joint planninf" methodology

" much greater involvement of and consultation with other relevant government and
non-government organisations and local communities in the planning process

" provision of adequate logistical support.

6 Guidelines on forest management planning should be developed for forests on state, trust
and private land.

7 Management plans should be updated periodically, to incorporate new information and to
respond to changing environmental, social and economic circumstances.

13.3 Related Forestry Sectors

13.3.1 Timber Industry and Market for Forest Produce

1 Once sustainable harvesting becomes possible, high quality indigenous timber should be
used only for high value products.

2 Use of alternative timber species and products (egveneers, blockboard) should be vif"orously
promoted within the timber industry and amongst end users, by FD, KEFRI, timber
associations, National Environment Secretariat, NMK, NGOS, schools etc.

3 A concerted effort should be made within the industry to reduce timber wastage, through
training in improved timber processing techniques.

4 Alternative firewood and charcoal sources to those from indigenous forests and bushlands
should be developed, and increased use of alternative fuels should be investigated
(eg bioj"as).

5 Fuel efficiencies should be promoted, including use of energy-saving stoves and improved
kilns, and efficient charcoal production technologies.

13.3.2 Relationship with the Plantation Sector

1 In areas where demand for fuelwood and timber is resulting in unsustainable use of
indigenous forest, supplies should be increased through plantation forestry; closer
coordination between plantation and indigenous forest sectors should be developed to
ensure that pressures are relieved.

2 In principle plantation productivity should be intensified in those areas already allocated
for this purpose, other than expanding the plantation area; in any case plantations should
not be expanded into areas of closed canopy forest.

3 Plantations should be rationalised in relation to adjacent indigenous forests, taking into
account factors such as potential animal damage, accessibility for harvesting, river lines,
minimum economic size of blocks, etc; any new areas of plantation should be developed in
degraded bushland or cleared areas on the periphery of Forest Reserves, and impact
assessments made beforehand.

4 Involvement of the private sector should be promoted to revitalise plantation management;
mechanisms should be developed for the retention of revenues from plantations for
reinvestment in forest management.

5 To relieve demand on indigenous forests, indigenous timber species and exotic hardwoods
which are in high demand for the timber and carving industries should be j"rown in
plantations where feasible; opportunities for mixed plantations should be further explored
and existing information on species performance should be applied.
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13.3.3 Relationship with the On-Farm Forestry Sector

1 On-farm forestry, including agroforestry, should continue to be promoted in such a way as
to relieve pressure on indigenous forests.

2 A closer link should be developed between on-farm and in-forest management to ensure
better collaboration in identifying pressures and ways of relieving them.

3 Where appropriate, the planting of indigenous species on farms should be promoted.

4 Inter-agency collaboration should be enhanced to streamline government support to the
above activities and avoid duplication (this involves Forest Extension Services Division of
FD; Community Wildlife Service of KWS; Agricultural Extension, and others).

13.3.4 Mangrove

1 The prime objective of rrlanf"rove forest management should be to maintain its coastal
protection function.

2 In order to ensure genetic and species biodiversity conservation, certain critical areas of
mangrove forest should be given total protection through zoning.

3 Elsewhere, multiple-use should be promoted in order to make optimum use of the resource;
this includes extraction which is compatible with long-term conservation.

4 Multi-disciplinary management plans should be produced for manyroves,with involvement
of all stakeholders including government agencies and local communities.

5 Offtake of poles and fuelwood should be rationalised and reduced to sustainable levels; it
is recommended that when standing volumes fall below 90 rN/ha, commercial exploitation
should stop to permit recovery.

6 Guidelines for manaf"ers and users sliould be produced on optimum sustainable management
techniques, includinf":

" leaviny seed trees instead of total clear-felling

" harvesting of crooked poles as well as straight ones in order to avoid deterioration
of the genetic resource

" adoptiny harvesting techniques which are optimal for fisheries

" no harvesting of Sonneratia alba for fuelwood because of its critical protective role

" no harvestiny of He'ritiera littoralis or Xylocarpus molluccensis because of their rarity in
Kenya

" replanting of def"raded areas, with involvement of local communities.

7 Training in the techniques covered by the guidelines should be provided for managers and
users, especially foresters and mangrove cutters.

8 Alternative wood sources should be developed and their use promoted where mangrove
exploitation is unsustainable.

9 Ecotourism should be developed in mangroves to generate revenue and promote awareness
of the manf"rove ecosystem.

10 Futuremangrove research should focus on fillinggapsinknowledgecritical for management
planning, and on monitoring mangrove utilisation and status.

11 Pollution surveillance and control should be improved, and contingency preparations made
in case of emergencies.

12 Conversion of mangrove forest to other land uses should be viyorously resisted.
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13.3.5 Woodland and Bushland

1 Donor agencies should support FD, other agencies and communities in identifying and
developing appropriate management strategies for these areas.

2 Sustainable fuelwood exploitation methods should be consolidated.

3 Where appropriate, recovery of woodland and bushland should be promoted through
control of livestock yrazing.

4 Pressures should be relieved by promoting:

" alternative firewood and charcoal sources from farms and plantations

" use of alternative fuels

" fuel efficiencies.

13.4 Community Participation
1 Wherever possible the role of indigenous forests in sustainable rural development and

alleviation of poverty should be promoted (eg sustainable multiple-use of forests, local
employment opportunities, local processing of forest produce).

2 Traditional riphts of local people to use indigenous forests should be protected; subsistence
use should have priority over commercial use.

3 In forests where community control over resource use still exists (eg some small and
ungazetted forests) this should be supported, and lessons learnt from these control
mechanisms for promoting increased community involvement in other forests.

4 Piloting of increased levels of community involvement should be done elsewhere on a small
scale in a variety of forests with different physical, biological and socio-economic conditions.

5 Political support for piloting should be gained before it starts.

6 If pilotiry" of community participation is successful, policy should be reviewed and the new
measures applied on a regional/national scale as appropriate.

7 Agreements about community participation should be of a long-term nature in order to
obtain genuine commitment from both f'overnment and communities; provision for such
apreements should be included in the legislation.

8 Training should be undertaken for both community members and government officers in
their new roles; this will involve both technical training and adoption of new attitudes and
approaches.

13.5 Changes to Land Tenure of Forests

13.5.1 Excisions from Gazetted Forest

1 Formal co]1sultation proced ures, including prescribed Ministerial response to objections,
should be develQped and enforced as a precondition for excisions to Forest Reserves and
other yazetted forests, ensuring consultation with all interested parties (various proposals
have been made for such consultation to be at local, technical and even parliamentary levels).

2 Environmental impact assessments should be carried out for all proposed excisions, and the
results made available during consultation procedures.

3 Excisions should only be allowed in the public interest.
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13.5.2 Status of Forests under Non-State Tenure

1 Where local communities demonstrate strong interest in being involved in the management
of trustland forests, the forests should remain ungazetted; communities should be provided
with technical support to promote sustainable forest management in line with local needs
and aspirations.

2 Where communities show no interest in participating in the management of trustland
forests, these forests should be gazetted and managed by FD or other appropriate aj"encies.

13.6 Institutional Framework

13.6.1 Institutional Development and Strengthening

1 The institutional framework for indigenous forest management and conservation should be
broadened and strenythened in order to support innovations in forest management,
including increased community participation.

2 A consultative and coordinating body comprising governmental and non-governmental
representatives, together with selected individuals, should be established to:

" provide a forum for the formulation of a long-term indigenous forest conservation
and management strategy

" facilitate relevant institutional coordination, cooperation and development

" promote the development of innovative forms of forest management

" provide technical support for development of innovative forms of forest management
and institutional development.

3 The FD /KWS Memorandum of Understanding should be strengthened through increased
financial and technical support, and its scope broadened to encompass community
involvement in forest management; policies of the two organisations should be harmonised
with regard to forests.

4 There should be greater collaboration between the FD/KWS MOU and the Coastal Forest
Conservation Unit, since between them they are responsible for much of Kenya's forest
biodiversity.

5 The role of NGOs in indigenous forest conservation should be promoted, particularly in the
area of community participation where they can provide links between government and
local communities.

6 At forest level, flexibility in management arrangements should be ensured because of the
varyinf" degree of involvement of government and communities depending on local
conditions.

7 Technical support should be provided for management of trustland forests, including
management planninf" and development of controllable and sustainable offtake systems.

8 New institutional arrangements should be piloted, including partnerships of various types
(eg communities / government, NGO / communities, government/County Councils).

9 Links between indigenous forest, plantation, on-farm forestry and research sectors should
be strengthened at both local and national levels to enhance direct actions to relieve
pressures from unsustainable utilisation in indigenous forests.

10 Professional management advice should be made available to private owners of indigenous
forests, especially for forests with conservation importance, through the forest authority,
consultants or NGOs; awareness of such opportunities should be promoted.

11 Where studies indicate that financial independence is feasible, decentralised and self-
financiiif" management organisations at forest level should be piloted.
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13.6.2 Training and Personnel Development

1 The Natural Forest Management Training Task Force, currently coordinated by the FD/
KWS MoU Secretariat, should continue to coordinate and develop training in this field, and
broaden the scope of its work.

2 Existing curricula should be broadened and new courses developed where appropriate, to
meet training needs for indigenous forest management and conservation.

3 Training institutions should be strengthened in order to broaden their scope in this field,
including training of trainers.

4 A strategy should be worked out for staff development in the field of indigenous forest
management; with improved terms of service, in line with general institutional developments
in the forestry sector.

5 Staff deployment, transfers and duration of postings within the government sector should
be made demonstrably in the best interests of forest management and conservation.

13.7 Forest Dwellers and Squatters
1 Wherever possible, traditional forest dwellers should be settled near forest areas, where

they should be permitted to continue practising such traditional forest activities as are
compatible with sustainable management and conservation; appropriate arrangements
should be made to enlist their active participation in forest guardianship /protection.

2 Existing forest squatters should be resettled outside Forest Reserves; some may be given
formal approval to cultivate forest land under an official non-resident cultivation system for
plantation improvement.

3 Non-resident cultivation schemes should take active measures to prevent forest squatting,
with its associated problems of encroachment and eviction.

4 Every effort should be made to ensure that resettlement is be carried out with the willing
cooperation of the people involved, without the use of compulsion, and in a manner which
minimises social dislocation.

5 Any new settlement in indigenous forest should be actively discouraged.

6 Forest boundaries should be clearly demarcated and their significance discussed with local
communities to discourage encroachment.

13.8 Economics and Financing of Natural Forest
Management

13.8.1 Economics of Forest Conservation

1 Special efforts should be made to quantify non-market as well as market values of forest
benefits, and to present the combined values in support of land-use decisions; guidelines
should be developed for this once the methodology is established.

2 Local, national and international values of forests should be taken into account in the above
procedure.

3 Long-term flexibility of forest use should not be sacrificed for short-term gains from forest
exploitation.

4 Appropriate prices for forest products should be set, to assist in controlling demand and
encouraging production in the private sector.
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5 Any proposed change in national regulations which mightconceivably affect forests directly
or indirectly should be carefully analysed before being approved, to assess impacts that
chanf"es in incentives will have on forests (eg deregulation of timber movement, export,
import).

6 The economic effects of changes in forest management reyimes on different social groups
should be taken into account when management decisions are made.

7 Forest management strategies should aim to strengthen and diversify the local economy,
avoiding dependence on a single forest commodity or service (eg tourism).

8 Wherever possible, value should be added to forest products locally to enhance local
economies.

13.8.2 Financing of Forest Management

1 Forest management should strive towards financial self-sufficiency. Possible ways of
achieviry" this include:

· linking indif"enous forest management with related revenue-earning activities such
as commercial plantation timber production, sustainable extraction of indigenous
forest produce, generation of hydropower, and ecotourism

" establishiry" trust funds

" securing long-term recurrent contributions from the national and /or international
community for benefits they gain from forests

" ensuring that royalties and licence prices are in line with the current value of the
product or service they pertain to, and the manaf"ement costs incurred.

2 Mechanisms should be developed to redistribute finance from high revenue earning forests
to those which are not self-supporting, with thelong term goal of reaching self-sustainability
at forest level for all major indiyenous forests.

13.9 Legislation, Licensing and Law Enforcement

13.9.1 Legislation

1 Penalties should be revised so thattheyexceed the potential gains fromcommitting offences;
details of fines and other penalties should be defined in Schedules rather than the main Acts,
in order to facilitate timely amendments.

2 Presidential Decrees should be accompanied by supporting legislation.

3 Once the new forest policy is introduced, all existing legislation and Presidential Decrees
relatiny directly or indirectly to forests should be comprehensively reviewed, and the
legislation rationalised and revised in light of the new policy.

13.9.2 Licensing

1 Licensinj" should be based on estimates of sustainable yield and not on existing demand;
licensing levels should be altered in line with monitored trends in stocks of produce.

2 The cost of licences should reflect the value of the products they cover.

3 Where community participation in forest management is piloted, consideration should be
given to issuing of licences for subsistence use, even in forests where communities have
customary rights, to enable better control of offtake.

114



4 The licensing system should be expanded to incorporate new forms of forest use such as
tourism.

5 The licensing system should be streamlined and simplified for ease of implementation and
the system made more accessible to applicants.

13.9.3 Law Enforcement

1 In forests under serious threat from inadequate law enforcement, operations should be
improved through MOU support; more effective methods should be instigated such as
mobile units rather than outposts.

2 More law enforcement effort should be focused on transport routes and the market place.

3 The involvement of local communities in regulating forest use should be piloted in line with
generally increased community involvement, possibly with a system of honorary forest
guardians.

4 The licensing/permit system for extraction and transport of timber should be tightened to
reduce fraud.

5 The timber marking system should be improved to reduce fraud.

6 Law enforcement communications should be improved through better equipment and
reporting procedures within and between FD and KWS.

7 Cooperation between relevant law enforcement agencies should be developed /improved
(eg FD /KWS, police, local courts, Department of Customs and Excise, and international
af"encies).

8 Transparency should be promoted amongst those in authority through, for example,
developing more cross checks, punishing offenders more severely, and providing better
remuneration and incentives for good performance.

9 A cadre of trained Prosecutors should be builtup within FD /KWS specialisingin the Forests
and Wildlife Acts (special provision may have to be made for the Forests ACt) and a legal
section should be developed in the Forestry Department.

10 Training should be provided for all those involved in law enforcement (including police,
magistrates, chiefs, FD/KWS staff) to inform them of their responsibilities and the
environmental implications of their actions.

13.10 projects, Piloting and Prioritisation

13.10.1 Donors and Projects

1 The nature, extent and duration of both donor and host country commitment should be
clearly and mutually understood prior to commencement of forest conservation projects;
the host country should take centre-stage.

2 Donor commitments to indigenous forest conservation projects should be of a long-term
nature (le at least ten years).

3 Key factors critical to overall project effectiveness should be carefully explored and
articulated at the design stage, including: project conditionalities; implications of technical
assistance; and degree of flexibility to reshape the project in the light of implementation

experience.

4 Projects should begin working through existing institutional frameworks to promote
'ownership' and long-term sustainability; but where appropriate, project design should
provide the opportunity for evolving new frameworks to meet changing needs.
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5 Mechanisms should be developed for the effective coordination of all donors and projects
in the field of indigenous forest conservation.

6 Field projects should cover entire forest ecosystems and not sections of forests.

13.10.3 Prioritisation of Improved Management Actions and the Role of
Piloting

1 Priority for enhanced management effort should be given to individual forests under serious
threat and with high catchment and /or biodiversity value; additionally priority should be
given to those management changes which could have major impacts on improved
management nationally.

2 Innovative managementapproaches should be piloted in a few,selected forests, followed by
wider application if they are found to be appropriate; selection of forests for piloting should
be based on their appropriateness for testing the issues under investigation.

3 Priority management issues for piloting should include: various degrees of community
participation; revenue generation and retention for forest management;and new institutional
arrangements at forest and central level.

4 Pilotingshould be donewithoverallobjectives in mind, and should be coordinated centrally
for maximum benefit.

5 Ministerial commitment should be puaranteed to facilitate piloting of innovations which
diverge significantly from existing policy, practice and legislation.

13.11 Environmental Impact Assessment, Research and
Monitoring

13.11.1 Environmental Impact Assessment

1 Environmental impacts should be assessed and the results considered before any major
change in land use, physical development or introduction of new management practices in
forest areas; assessments should cover environmental, social and economic aspects.

2 Impacts which are not easily quantifiable in economic terms, such as biodiversity, should
be given adequate consideration.

' 3 Every effort should be made to avoid locating any potentially damaging development in

environmentally sensitive areas.

4 Guidelines on forest environmental impact assessment (EIA) should be developed in
accordance with current environmental, social and economic conditions in Kenya, and
capacity developed within relevant government departments to implement EIAs on forest-
related developments.

13.11.2 Inventory, Research and Monitoring

1 Research and monitoring should focus on collection of data of direct relevance to forest
management planning and development of improved management practices; the bodies
obtaining the data should accept responsibility for making it readily available to forest
planners and managers.

2 Programmes should be well integrated and coordinated between relevant institutions, with
multi-disciplinary coverage where appropriate.

3 The following areas should be given priority in research:
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" tree growth rates and biomass and volume equations for indigenous forests

· sustainable yields for non-timber products

· forest regeneration, including succession dynamics following logging and clearance

" impacts of forest uses on biodiversity including ecosystems and species

· development of economically viable systems of improving timber stands and yields
in indigenous forests, including silvicultural treatments

" improved production of indigenous timbers in plantations

" acceptable alternatives toindigenous forestproducewhichis being used unsustainabjy

· further development and testing of the most effective problem animal control
methods, and promotion of timber species unpalatable to problem animals

" documentation of traditional systems of community control and management of
indigenous forests, and assessment of their current applicability

" documentation of indigenous knowledge of forest use

" socio-economic issues governing forest use locally and regionally

" ways of valuing non-market forest benefits in economic terms

" specific questions directly relevant to management and planning in individual
forests / regions

" investif"ation of current markets for indigenous forest produce, for commercial and
regulatory purposes.

4 A long-term monitoring system should be developed at various levels covering:

" status and trend in forest condition and cover (including timber volumes)

" offtake levels and socio-economic factors, nationally and locally

" efficacy of management.

5 Monitoring should include use of a few carefully selected indicator sites to give quantitative
and qualitative information on trends in forestcondition which can be related to management
and use.

6 Mapping of ecosystems should be carried out in support of monitoring.

7 Research and monitoring should be undertaken by appropriate Kenyan institutions and
NGOs.

8 Continued fundingforlong-term research and monitoringprogrammes should beguaranteed
to ensure reliable results.

9 Close cooperation between allresearch and managementagencies /users should be promoted
to ensure that research and monitoring areappropriate to managementneeds, and optimum
use is made of the results.

13.12 Education and Awareness
1 Awareness programmes directly or indirectly relevant to indigenous forests should aim to

support improved indigenous forest management.

2 Priority taryet audiences are: decision-makers, users of forest produce, visitors to forests,
and youth, at local and /or national and international levels.

3 In each case, people should be made aware of the implications of their actions for indigenous

forest conservation.
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4 Where forest resources are being used unsustainably, awareness programmes should help
to promote feasible alternatives to indigenous forest produce or increased efficiency in their

use.

5 Capacity for promotion of awareness about indigenous forests should be increased in Kenya
through greater involvement of relevant government sectors, NGOs and the media;
collaboration between agencies should be enhanced to fill gaps, avoid duplication and
ensure that messat"es are not contradictory.
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14. PRIORITISING FORESTS FOR MANAGEMENT
INTERVENTIONS

The preceding chapters have shown the different services that are provided by forests, varying from
ecological to economic, and it is clear that different forests provide different levels of these services.
The management requirements of forests must take account of the relative importance of the various
services provided, as well as the different levels of threat to the forest areas.

In order to assist in identifying likely management requirements for forests, an overall assessment of
the services provided by Kenya's indif"enous forest areas has been carried out. The results of this
assessment can assist planners in deciding on the need for specific interventions, and can help with
prioritising work programmes.

The assessment of the services provided by forests and of the threats to them was based on the data
collected by KIFCON and other agencies, and on the considered judgement of individuals who have
previously worked in these areas. The exercise was coordinated by KIFCON in conjunction with FD,
KWS, KEFRI, NMK, national and international NGOs, and current forestry donor projects.

14.1 Assessment Criteria: Forest Values and Services
The values and services provided by forests have been grouped into the following major categories:

· Biodiversity

" Environmental Protection

" Commercial Wood Production

· Local Forest Use

" Tourism and Recreation

" Institutional Support.

These main categories were then divided into more detailed sub-categories, with each sub-category
being rated according to the perceived relative value, as 'high', 'medium' or 'low' for each forest. The
full set of 18 value criteria is given in Table 14.1.

The category 'Institutional Support', was included to indicate the present level of support that could
be expected for any planned interventions, and to enable an assessment to be made of the need for
additional management inputs.

14.2 Assessment Criteria: Threats
The need for management interventions will also be determined by the degree of threat to any forest
system, from over-exploitation, pressure for conversion to other land use, or habitat damage from
wildlife or fire. The assessment includes a main category of 'threats', sub-divided to take account of
the different types of threats to each forest area. The four threat sub-categories are also shown in
Table 14.1.

If an area is not under threat, then it is likely to be less of a priority for immediate management
interventions.
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Table 14.1 Criteria for Assessing Individual Forests

General Criteria

Biodiversity value

Environmental protection

Commercial wood products

Local forest use

Tourism and recreation

Institutional support

Threats

Detailed Criteria

Habitat rarity

Species richness

Threatened species

Soil erosion protection

Water catchment protection

Local spring-line water source

Commercial timber and poles

Fuelwood and charcoal

Potential commercial production

Firewood, polewood and charcoal

Honey and medicines

Grazing and thatching

International tourist value

Local tourism and recreation

Education and research

Generation of recurrent revenue

Effectiveness of ort'anisation

Effectiveness of infrastructure

Over-exploitation

Excision and development

Population pressure and forest size

Habitat damage by wildlife or fire

Value or threat judged as HIGH, MEDIUM or LOW.

14.3 Forests Grouped for Management Planning
The forests or groups of forests used in the assessment were those which it is believed ought to be
considered as management units. Within these management units, detailed management plans would
be defined for successively smaller management sub-units.

The forests fall into the following categories:

" Isolated forests

· Forest groups formed by contiguous indigenous forest areas

· Forest groups formed by closely neighbouring forest areas.
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The management unit traditionally used by the Forestry Department is the single Forest Reserve.
Examples of isolated Forest Reserves which should be considered as individual management units
include the Mathews Range, with an area of 97 OOO ha, and at the other extreme, Loitokitok with an
area of 700 ha.

The majority of Kenyan forest area occurs in relatively few, large, contiguous blocks. For management
planning, it is convenient to consider these contiguous forest areas as single management units. Where
National Parks or other protected areas are adjacent to forests, these should be included as part of the
overall management unit. Thus, for example, Mount Kenya Forest Reserve has been combined as a
simple management planning unit with the adjacent Thunguru Hill Forest Reserve and Mount Kenya
National Park.

Contiguous forest areas should only be divided into separate management units if there is a clearly
defined divergence in the management objectives of the individual areas. For example, although the
Imenti Forests are contiguous with Mount Kenya, they have been considered separately in this
assessment, because they consist predominantly of exotic forest plantations.

From the point of view of forest-adjacent use, isolated forests may also be combined as single
management units if their boundaries are separated by less than 10 km of settled land. This grouping
has been defined by the distance from a forest boundary that users of forest produce are commonly
prepared to walk to make regular use of the forest (le 5 km, see Chapter 7). Where forests are closely
adjacent, the forest use activities in one forest are likely to have an effect on the level of forest use in
the neighbouring forest. An example of this is the Taita Hills, a group of over 45 separated forests with
areas varying from 0.3 ha to 700 ha.

A total of55 forests and forest groups have been identified as units formanagement planningand these
have been used in this assessment. There were, however, four forest groups within the total number,
where the available information was inadequate to assess either the values or the threats, these were:
the Loima Hills; Chapalungu; Sekerr; and Loitokitok.

14.4 Assessment Results

14.4.1 Assessment of Forests by Individual Criteria

The results of the assessment, undertaken as a collaborative exercise by a Working Group of
experienced staff from FD, KWS and KIFCON, drawing upon local knowledge of the individuals
where appropriate, are given in Tables 14.2 a-d: each of the 51 forest groups is assigned a High,
Medium, or Low ranking for each of the 18 Values/Seroices Criteria and the four Threat Criteria.

The assessment provides an overview of the status of each forest or forest group, based on the relative
values of the services or f"oods supplied by the forest and the degree of threat to which it is subjected.
The pattern of values assigned to each forest can be used to assist in determining priority areas for
potential project interventions.

The assessment also serves to indicate the perceived main services provided by the forests at a national
level. This is achieved by aggregating the values of each category (le thevalues in each column) to see
which use or service is dominant. It is interesting to note that the importance of forests to local users was
significantly higher than any other sets of oalues. This was followed by the importance of forests in
catchment protection.

The importance of forests to local users must be noted in devising management plans for conservation.
Management interventions will have to take account of local users, both as consumers of forest
products and as a resource to support implemention of the interventions.
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Table 14.2a Forests and Forest Groups - Assessment of Values and Threats

FOREST GROUP BIODIVERSITY VALUE ENVIRONMENTAL PROTECTION

HABITAT SPECIES THREATENED SOIL EROSION WATER WATER
RARITY RICHNESS SPECIES PROTECTION CATCHMENT SOURCE

PROTECTION SPRING LINE

ABERDARE ** ** * *** *** ***

**ARABUKO SOKOKE *** *** **' * *

BARINGO * * * *** * *

*BONI ** ** * * *

*BUNYALA " * * * *

BUSIA * * * * * *

CHYULU HILLS * * ** ** *** **

EAST MAU ** * * ** **

EBURU * * * ** * **

EMBOBUT * * * *** *** **

ISIOLO * * * * * **

KAKAMEGA "** *** ** * * *

KAPKANYAR * * * *** *** *

KAPSARET * * * * * *

KAPTAGAT " * * * ** **

*KITALE * * * **

KITUI *** * **** ***

*KWALE *** *** "** * *

**LAMU MANGROVES ** ' *** * *

***LEMBUS * ' ** "

LEROGHI * " *** * *""*

* **LOITA * * *** ***

:MACHAKOS * * * *** * ***

'MARMANET * * * * ** *

!MAR$ABIT * * * * * ***

*!MASAI MAU " * *** *** *

Mathews * * *** * ****
**'MAU * ** ** *** *

*MERU ** * *** * ***

MOUNT ELGON ** ** * *** "** *

MOUNT KENYA *** *** *** *** *** ***

* ***MOUNT KULAL * * *** *

'MOUNT LONDIANI * "* * ** *** *

MOUNT NYIRO * * * *** * ***

MUKOGODO * " * ** ** **

NAIROBI ** * * * * *

*NAMANGA " * *** ** ***

*NANDI ** ** ** ** **

NDARE * * * " * *"

NDOTOS * * * ""* * **"

NGAIA * * * * *"*

*NORTH MANGROVES ** * ** *** *

NYAMBENE ** ** ** *** ** **

*NYANZA ** " * *** *

**NYERI ** * ** ***

SHIMBA *** *** *** ** ** XF

SOUTH MANGROVES ** * *" *** * *

TAITA ** ** *** *** + ***

***TINDERET * *** "* *

TURBO * * " * * "

*WITU ** * * ***

HIGH VALUE *7 MEDIUM VALUE *", LOW VALUE t
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Table 14.2b

forest group commercial wood products local forest use

present present potential firewood, honey and grazing
commercial firewood commercial polewood medicines and

timber and value and thatching
charcoal charcoal

aberdare *** *** *** ** ** *

arabuko sokoke *** ** * ** ** *

baringo ** ** * ** ** ***

boni ** ** * * ** *

bunyala * * *** * * **

busia * * ** * * **

chyulu hills * * * * * *

east mau *** *** *** ** * *

eburu ** *** * ** * **

embobut ** ** ** *** *** ***

isiolo * *** * * * ***

kakamega *** *** *** *** *** ***

kapkanyar * ** * ** ** *

kapsaret ** ** ** ** * ***

kaptagat *** *** *** ** * ***

kitale * * * * * **

kitui * * * ** *** ***

kwale *** ** * * *** *

lamu mangroves *** *** ** *** ** *

lembus *** *** *** *** ** ***

leroghi * ** * * ** ***

loita * * * * * ***

machakos * ** ** *** ** **

marmanet *** *** *** *** * **"
K1arsabit * ** * *** * ***

imasai mau ** *** ** ** *** ***

*|mathews * * *****

jMAU ** ** *** ** *** **

|meru ** ** * *** ** ***
Imount elgon *** * *** * * *

1mount kenya *** *** *** *** *** *

mount kulal * * * * * ***

mount londiani *** *** *** *** ** ***

mount nyiro * * * * * ***

mukogodo * * * * * ***

nairobi *** *** *** * ** *

namanga * * * ** ** ***

'nandi *** *** ** ** ** ***

iNDARE ** * * * * ***

'ndotos * * * * * ***

ngaia * * * * * *

north mangroves *** * * *** ** *

nyambene *** *** ** *** ** **

nyanza * ** * ** * *

nyeri *** *** * *** ** ***

shimba ** * * * * *

south mangroves *** *** * *** ** *

taita * * * *** ** *

tinderet *** *** *** ** ** ***

turbo *** *** *** ** * **

witu * * * ** ** **

HIGH VALUE ***, MEDIUM VALUE **) LOW VALUE t
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Table 14.2c

forest group tourism and recreation institutional support
international local education generation effectiveness effectiveness of

tourism tourism and and of of infrastructure
recreation research recurrent organisation

revenue

aberdare *** ** ** *** ** **
arabuko sokoke *** ** *** **" *** **
baringo * * * * * *
boni * * * * * *
bunyala * * * * * *
busia * * * * * *
chyulu hills ** ** * * ** *
east mau * * * *** ** **
eburu * * * *** ** **
embobut * * * *** * **
isiolo ** * ** * * *
kakamega ** ** *** *** ** **
kapkanyar * * * * * *
kapsaret * * * ** * *%
kaptagat * * ** *** ** **
kitale * ** ** * ** **
kitui * * ** * * *
kwale * * ** * ** **
lamu mangroves ** * *** ** * *
lembus * * * *** ** *
leroghi ** * " ** * *
loita ** * * ** * *

*machakos * * * * *
marmanet * * * *** ** **
marsabit ** * * ** ** *
masai mau * * * * * *
,mathews * * * * * *
Mau ** * * * ** *

|meru * * * * * *
mount elgon ** * ** *** ** *
mount kenya *** *** *** *** * *
mount kulal * * * * * *
mount londiani * * ** *** ** **
mount nyiro * * * * * *
mukogodo * * * * * *
nairobi *** *** *** *** ** ***
namanga ** * * * * *
nandi ** * * * * **
ndare * * * * * **
ndotos * * * * * *
ngaia * * * * * *
north mangroves ** * ** ** * *
nyambene * ** ** ** ** **
nyanza ** * ** * * *
nyeri * * * ** ** **
shimba *** *** *** *** *** ***
south mangroves ** * ** ** * *
taita ** * ** * ** *
tinderet * * * *** ** **
turbo * * ** *** ** ***
witu * * * * ** *

HIGH VALUE ***, MEDIUM VALUE 7 LOW VALUE t
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Table 14.2d

FOREST GROUP THREATS

OVER EXCISION POPULATION HABITAT
EXPLOITATION AND PRESSURE AND DAMAGE BY

DEVELOPMENT FOREST SIZE WILDLIFE OR
FIRE

ABERDARE ** ** ** ***

ARABUKO SOKOKE * * * *

BARINGO ** *** * *

BONI ** * * *

BUNYALA * * *** *

BUSIA * * *** *

CHYULU HILLS * * ** *

EAST MAU *** ** * **

EBURU *** ** * **

EMBOBUT ** *** *** *

ISIOLO * * * *

KAKAMEGA *** *** *** *

KAPKANYAR * * ** *

KAPSARET ** ** ** *

KAPTAGAT ** ** ** *

KITALE ** *** *** *

KITUI *** * *** *

KWALE *** * ** *

LAMU MANGROVES *** ** ** *

LEMBUS ** * * *

LEROGHI * * * *

LOITA * * * *

MACHAKOS ** * ** *

MARMANET *** *** ** **

MARSABIT * * " **

MASAI MAU ** ** * "

MATHEWS * * * *

*MAU * ** *

MERU *** * ** **

MOUNT ELGON ** *** ** **

MOUNT KENYA *** *** ** ***

MOUNT KULAL * * * *

MOUNT LONDIANI ** ** ** **

MOUNT NYIRO * * * *

MUKOGODO * ** * *

NAIROBI *** *** *** **

[NAMANGA * * ** *

'NANDI ** ** ** *

*NDARE ** * **

NDOTOS * * * *

NGAIA * * * *

NORTH MANGROVES *** *** *** *

NYAMBENE ** *** ** **

NYANZA ** * ** *

NYERI *** ** *** *

SHIMBA * * ** ***

SOUTH MANGROVES *** *** **" *

TAITA *** ** *** ***

TINDERET ** *** ** *

TURBO ** *** * **

WITU ** * ** *

HIGH THREAT *7 MEDIUM THREAT **, LOW THREAT t
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The values assigned to each forest or forest group may be used in several ways:

" by referring only to the value assigned under one specific category of interest

" by referring to the values under several categories

" by referring to a combination of the category(ies) of interest and the degree of threat

" by referring to all categories and threats.

An example of a decision based on a single value would be an assessment of priorities based, say, on
the presence of 'threatened species'. This could be extended to a judgement based on the overallvalues
of the biodiversity category byincluding the values for 'rare habitats' and 'species richness'. Or itcould
take a wider view of environmental priorities, by including the values for water catchment and soil
erosion protection.

But in weighing up priorities for conservation, it would also be advisable to include an assessment
of the degree of threat to the forest, according highest priority to those forests with high biodiversity
value which are also under threat.

14.4.2 Priority Ranking of Forests from a Combination of Selected Criteria

This report does not attempt to provide an overall ranking of forests based on a combination of all
categories, as the values of the different sets of criteria are not directly comparable. In addition, many
forests serve one or more particularly valuable functions and it was not possible to give quantitative
weightings to these in the grading system.

However, to provide a rational framework for strategic planning, prioritisation and selection of
forests for additional attention and assistance, the Working Group has carried out a ranking
assessment using computations based on the combination of values for biodiUersity, emironmental
protection,localuse and threats.The results are shown in Table14.3,the priority ranking of which should
be used as a general guide only, rather than a definitive prioritisation of individual forests.
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APPENDIX 1

HISTORY OF KENYA'S FORESTS AND WILDLIFE

1. FORESTS

1.1 Natural Forests
Very little information exists on the original distribution of forest cover in Kenya, but it is likely that
it has been affected by human activity over the past 3 000-4 OOO years. Early hunter-gatherer groups
would probably have had very little impact on forest cover. Pastoral groups are known to have lived
in northern Kenya around 4 OOO years ago, and reached the Central Highlands about 1 OOO years later.
They may have undertaken some cultivation of indigenous plants, possibly clearing patches of forest
on a small scale for this purpose. More serious arable production was introduced with subsequent
movements of people, and would have resulted in further clearance of forest areas over the centuries.
On parts of the coast, mangroves and other forests were exploited on a fairly large scale by Arabs over
the centuries. However, human impacts on distribution of forest cover have occurred most rapidly in
the twentieth century.

The first forest legislation at the turn of the century was written to provide protection for the mangroves
and a strip of land alongthe line of the ra ilway. Afterthe appointmentof the first Conservatorof Forests,
the East Africa Forestry Regulations (1902) were published, supported by Forest Rules. The first
reserved forests in Kenya were established at this time, and by 1908 the major forest blocks had mostly
been declared forestareas with governmentland status. They were generally demarcated using natural
features, and included significant areas of land with no closed-canopy forest cover. Subsequently a
distinction was made between forests gazetted as government forests and those declared as trust
forests. Trust forests were declared in those areas where it was considered that the local people were
in effective occupation and were making regular use of the area. Areas with sparse population and only
spasmodic land use were gazetted as Forest Reserves.

Surveying, demarcation and {'azettint" continued steadily over the succeeding decades till the Second
World War, mainly in potentially productive areas. In 1943 the largest annual addition was made with
the gazettement of Mount Kenya and the Aberdare forests. The few remaining large areas were added
in the 1950S, and forests gazetted since then have allbeen relatively small. The most recent to be added
was Taita Hills in 1991. The government proposes to pazette a number of additional areas including
the Nj'uruman Escarpment, the Maasai Mau Forest and the Tana River blocks, although not all are
closed-canopy forest.

The earliest commercial use of timber was along the coast where the Arab shipbuilding industry made
use of a variety of hardwoods including mangroves. The latter were also used for buildings and
tanning, and timberwas exported. The first major exploitation of inland forests was for the construction
of the railway to Uganda and the provision of fuel for wood-burning engines. The use of wood as fuel
for railways continued until the early 1950s.

The first sawm ill was operating in government forest in 1903 and the number of sawmills increased as
the demand forconstruction timber increased in line with settlement. Initially, much of the timber came
from natural forestareas that had been granted to private settlers,butin 1910 the firstsystematic felling
began in government forests with blocks of 250 acres (100 ha) felled on a 20 year cycle. It was soon
realised that this cycle was inadequate for natural regeneration to occur in indigenous forests, or for
plantations of indigenous spec ies to reach maturity, so exotic plantations were established. The export
of timber for construction and furniture began in the 1920S, and from 1922 cedar (Juniperus µrocera) was
exported for the production of pencils which continued until the 1950S.

The Second World War created a major demand fortimber,bothlocally and forshipment to the Middle
East. Th is was supplied from the montane conifer forests. The more accessible areas were so heavily
logged that they were later converted to forest plantations.
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Periodic revision of forest legislation took place. The Forest Ordinance was revised in 1941, providing
for the creation of nature reserves for total protection within forest reserves. A Forestry Advisory
Com m ittee was also established to advise the Governor on forestry matters, ensurin g that forest policy
should be well adjusted to the timber requirements of the country. Under its recommendation, certain
reserved areas with high agricultural potential were de-gazetted for farming, and others added for
catchment protection purposes, after the Second World War.

The first formal forest policy was published in 1957. It covered further reservation, protection of the
forest estate, and sustainable exploitation of forests. Afforestation and conservation of forests in
'African areas' were to be encouraged, as was proper management of privately owned forests. The
value of forests for public amenity and wildlife was also recognised. The Forests Act was enacted in
1962 to provide a legal framework for the implem entation of the policy. It contained rules for use of
certain gazetted forests by local people for extraction of forest produce, grazing and ceremonies.

The forest policy was revised in 1968 with a few modifications. Its main focus was on catchment
protection and timber production, with strong {"overnment control of the sector. Further reservation
was recommended.

Since these policies were published, much forest on private land has been cleared for agriculture. In
forest reserves, the remainin!" indigenous forests were mostly heavily ]o!"yed, 2"reatly reducing
standing timber volumes of commercial species. Charcoal-makint" caused severe damage and was
banned in some forests in the 1980S. Increasing human population levels around many forests resulted
in localised over-use of other forest produce for subsistence and commercial purposes. Grazing in
forests, originally allowed because it reduced fire risk, ran out of control causinj' damage to young
plantations and, in some cases, adversely affecting regeneration in natural forests. Forest on Trust land
was generally also heavily exploited, with minimal management by County Councils.

In the mid 1980s,this situation reached a crisis pointand alllogginy,charcoakmaking and grazing were
banned in gazetted natural forests (with the exception of some logging in Coast Province). Despite the
ban, these activities have continued illegally in many forests causing severe degradation. A proportion
of gazetted forest continues to be lost through excisions, mainly for settlement and agriculture.

1.2 Forest Plantations

The first plantation scheme was established in 1902, using mainly exotic hardwoods which were to
provide fuelwood for the railway. The programme was abandoned in 1912 and restarted in 1927 though
plantation areas were relatively small. Areas of natural forest heavily logged durint" the Second World
War were subsequently converted to forest plantation, mostly of exotic softwoods. The plantation
programme was expanded in the 1950S to include the planting of exotic pines in natural glades within
the closed-canopy forests and on yrassland areas at the margins of the montane forests. In the early
1960S the target of 160 OOO ha was set for plantations, and the Kenya Government sought World Bank
finance for long-term expansion. Plantation area gradually increased over the following decades.

Until 1987 the establishment of plantations was undertaken using the 'shamba' or 'taury"ya' system,
under which an area demarcated for plantation was allocated to peasant farmers who were permitted
to plant food crops along with the tree seedlings. Originally, this was under a contract, which allowed
the farmers to live within the forest. They planted food crops for as long as they were able to extract
prod uce, i.e. until the food plants were shaded out by the young trees, usually after 3-4 years. The
shamba system provided severalbenefits: the landless poor gained access to productive land for a short
period; and the Forestry Department was able to establish forest plantations successfully at minimum

cost.

Appendix 1.2



However, althouj'h it was intended that the farmers should be permitted to reside in the Forest Reserves
only for as long as their licences were valid, many remained for an extended period, resulting in a
serious squatter problem for the Forestry Department. In the late 1980S, as a direct effect of a drive to
evict squatters, the shamba system was discontinued. It is unclear how much damage may have been
caused by squatters in indigenous forests during this period, where plantations and native forest
closely abutted, but there still remains an unknown number of squatters in forest reserves as a legacy
of the shamba system.

2. WILDLIFE
Kenya has some of the richest wildlife in the world. The wide variety of climate, altitude and habitats,
coupled with high natural productivity in some areas especially in the vicinity of the Rift Valley, result
in high diversity of species as well as some spectacularly large wild animal populations.

2.1 Pre-1900

Wild animals have been exploited by people for a long time. Archaeological sites indicate subsistence
hunting by hunter-gatherer groups through the ages. Cultivators who arrived in later centuries also
hunted. Commercial hunting was carried out on a relatively large scale by Arab traders over the past
few centuries, exploitingelephant for ivory,and certain other species forskins and trophies.This would
have had a considerable impact on populations of these species alonj' major trade routes. European
explorers and settlers in the n ineteenth century hunted for subsistence, sport and trophies, broadening
the impact.

In the last decade of the 1890S rinderpest disease reached Kenya, having been introduced during the
Italian campaign in Somalia. This had a devastating effect on certain wild ruminant species, especially
buffalo,eland,warthog,giraffe, kudu, roan,bongo, bushbuck and wildebeest. The populations of some
species subsequently recovered, but others such as bongo never made a proper comeback. Distribution
of many species, particularly non-migratory ones, was probably reduced when animal numbers in
small, isolated populations fell so low that they were no longer viable and finally d led out.

In addition to the toll that rinderpest was taking on wildlife, hunting had greatly increased, both by
Europeans and by Africans who were gainiru' easier access to firearms. Concern grew at the scale of
devastation and the earliest wildlife legislation was enacted in 1898, providing for Game Reserves and
introducing controls on hunting. By 1900 three Game Reserves were established: Sugota and Jubaland
in the north and Ukamba in the south. The Game Department was established in 1908 to manage
w ildlife and hunting in the country. Other reserves were subsequently established.

2.2 1900-1945
From early in the twentieth century wildlife habitatwas progressively lost due to European settlement.
This included lar{'e areas of forest in the higher rainfall areas. Conflict between wild animals and
farmers led to further widespread reduction in animal numbers; indeed this was one of the main
concerns of the Game Department by the 1930S. During the Second World War, large numbers of
animals were shot in the Mount Kenya and Aberdares areas to feed prisoners of war, and forests were
felled to support the war effortwhich destroyed wildlife habitat. lmmed lately after the war the wildlife
destruction continued, as a concerted drive was made to develop Kenya's agricultural potential.
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2.3 National Parks and Board of Trustees

In 1945 a Board of Trustees was established to administer land set aside as National Parks, operating
largely independently of Government. The first National Park (Nairobi) was established in 1946, and
otherswere gazetted in following years. National Parks had stronger legalprotection than the Reserves.
Their overriding function was wildlife conservation, whereas at that time in National Reserves the
preservation of wildlife was only possible as long as it did not interfere with the needs and rights of the
local people.

The Board of Trustees was f'iven responsibility for protecting wild animals in National Reserves, but
it ran into conflictwith the Provincial Administration which was responsible for human interests in the
Reserves. Finally the National Reserves were abolished in 1961. Some became controlled areas for
hunting on a quota basis; others such as Amboseli and Masai Mara were gazetted as reserves by the
District Councils, the Board acting in an advisory capacity.

The Game Department rem ained w ithin government and held responsibility for control of huntiry", for
all wildlife licensing, and for dealing with all wildlife problems outside Parks. Forest Department for
a while had its own Game Control Unit, before this function was taken over by the Game Department.

2.4 Wildlife Conservation and Management Department

In 1976 the Game Department and National Parks Board were merged under a single new government
department,the Wildlife Conservation and Management Department (WCMD). At that tim e poach ing
was f'cttin g out of hand and all hunting was banned in 1977. The following year an Act of Parliament
was passed revoking all trophy and curio dealer licences, giving WCMD a clean slate to control
poaching and trophy dealing.

Unfortunately, as a government department it was given inadequate resources by Treasury to
undertake its functions properly during the next decade or so, and wildlife management suffered.
Infrastructure declined. The Department was overstaffed, salaries were low, and staff were inactive
and demoralised. Opportunities for corruption were rife due to hit'h black market prices for ivory and
other trophies, and d ifficulties in accounting for park gate revenues. Wild animal populations in many
parks and reserves fell drastically due to poachiry": in the 15 years of WCMD's existence, the elephant
population fell by around 85°4 and the rhino population by 97%.

On private land wildlife generally fared better,particularly in the ranchesin the Highlands (egthrough
creation of rhino sanctuaries). However, in other circumstances it was less well tolerated because of the
hunting ban, as landowners had to bear the costs of expanding wildlife populations competing for
grazing with their livestock and damaging crops.

Tourism expanded during the 1980S and became the country's top foreign revenue earner in 1989,
exceed ing comb ined revenues from tea and coffee exports. Major tourist attractions were the country's
wildlife and coast. However, problems in the industry were growinj', due to tourist dissatisfaction at
the deteriorating infrastructure and increasing insecurity. Adverse impacts on wildlife and habitats
were occurring, due to inadequate control of tourism development and tourist activities.

2.5 Creation of the Kenya Wildlife Service

In 1987 the Governmentbecame seriously concerned aboutthe future of the tourist industry and of the
wildlife heritage, and started a series of changes which led in 1990 to the establishment of the Kenya
Wildlife Service as a parastatal organisation. Its principal goals are:

" to conserve Kenya's natural environments and their fauna and flora, for the benefit of
present and future generations and as a world heritage.

" to use the wildlife resources of Kenya sustainably for the economic development of the
nation and for the benefit of people living in wildlife areas.

· to protect people and property from injury or damage caused by wildlife.
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The strategybywhich this willbe achieved includes sharing of tourism revenues with localcommunities
inconvenienced by the presence of wild animals, and other community involvement. To a large dq"ree,
as a parastatal KWS has to operate as a commercial entity, and tourism is a major source of revenue.
Within five years it is expected to be operating independently of Treasury. Donor support is being used
initially to rebuild infrastructure and re-equip the organisation, and to expand into new areas of
operation such as community involvement.

Around 8% of Kenya's total land area is now protected as National Park and National Reserve,
including relatively small areas of forest. Few of these protected areas are self-contained ecosystems
for wild animals, and seasonal animal movements occur into adjacent dispersal areas. With growing
human population and intensification of activities in these dispersal areas, conflicts between many of
the remaining wildlife populations and other land uses are increasinj'. Resolution of these conflicts is
one of KWS's major challenges.

Appendix 1.5



APPENDIX 2

KENYAN FORESTS: STATUS, SIZE, LATITUDE AND
LONGITUDE
The data presented on the following pages arebased on all forest areas with boundaries mapped as part
of the KIFCON programme. The list represents the 'best estimates' of the forest areas and status at the
time of completion of the mapping exercise in early 1994.

The list does not include the majorproposed Forest Reserve areas covering the Tana River, as these have
not been surveyed and conta in a very low percentage of forest cover, limited to narrow riverine strips.
Nor does the list include the mangrove areas, which form an estimated additional 55 OOO ha of forest

cover.

STATUS

The forest status - Gazetted (Forest Reserve), Non-Gazetted (Forest Reserve), Nature Reserve and
National Park - is the legal status of the forest area at the time of the mapping exercise.

BOUNDARIES

Forest boundaries were mapped as follows:

" Gazetted Forests - boundaries taken from the Forestry Department Survey Section
1:50 OOO Reference Map Sheets.

" Non-Gazetted Forests surveyed - boundaries taken from Forestry Department Survey
Section 1:50 OOO Reference Map Sheets.

" Non-Gazetted Forests not surveyed - boundaries follow the limits of closed canopy forest
cover, as identified from satellite imagery.

" Nature Reserves and National Parks - boundaries taken from KWS and NMK maps, at
scales from 1:50 OOO to 1:100 OOO. These boundaries have generally not had detailed
surveys. Many of the recently established Nature Reserves, coming under the
management of the National Museums of Kenya, are small forest areas with cultural
and lor edological conservation significance. They include many of the coastal kaya
forests.

AREAS
Areas have been calculated from the ciif"itised maps, and will not necessarily correspond to figures
quoted by the Forestry Department or KWS.

POSITION

The latitude and lont'itude coordinates are the coordinates for the geometric centre of the forest block.
All coordinates are given as decimal degrees. Negative degrees latitude indicate degrees South of the

Equator.
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Forest

ABERDARES
ARABUKO SOKOKE
BAHATI
BAOMO EAST
BAOMO SOUTH
BONI
BUDA
BUNYALA
BUYANGU
CHEBARTIGON
CHEBOIT
CHEMOROGOK
CHEMUROKOI
CHEPALUNGU
CHEPKUCHUMO
CHERIAL
CHYULU RANGE
CONGOLANI
DAGORETTI
EAST NGAMBA (GVT)
EASTERN MAU
EBURU
ELDORET
EMBAKASI
EMBOBUT
ENDAU
FlGl
FURURU
GAIKUYU
GEMBE HILLS
GONJA
GOYE
GURU EAST
GURU NORTH
GURU SOUTH
GWASl
IKILISA
IMBA-CHAKUYU
JOMBO
KABARAK
KABIOK
KABONGE
KAISUNGOR
KAKAMEGA
KALIMANI
KAMATIRA
KAMITI
KAPASRET
KAPCHEMUTWA
KAPCHORUA BLOCK I
KAPCHORUA BLOCK lV
KAPKANYAR
KAPOLET
KAPTAGAT

Status

Gazetted
Gazetted
Gazetted
Nature Reserve
Nature Reserve
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
National Park
Nature Reserve
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Non-gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Nature Reserve
Nature Reserve
Nature Reserve
Non-gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted

Area Ha

103315
41676

10101
16

206
11537

670
808

3857
102

2527
1338
3979
9565

327
40

7945
56

774
1205

66067
8736

152
591

21689
6915

1
17

3258
2716

861
10
6

42
66

4958
80

750
887

1395
14
29

1089
17838

192
1944

171
1008
8874

141
141

5764
1625

12985

Deg. East

36.69

39.9

36.2

40 14

40 13

40.83

39.4

34.71

34.87

35.76

35.49

35.74

35.39

35.17

35.85

35.82

37.89

40.13

36.66

38 7

35.9

36.19

35.29

36.65

35.53

38.57

38.34

38.33

37.99

34 23

39.13

38.36

40 13

40 11

40 13

34 15

37 44

38.4

39.22

35.82

35.82

38.05

35.44

34.9

37.54

35.16

36.88

35.19

35.53

35.52

35.55

35.21

35.16

35 52

Deg. North

-0.25
-3.35
-0.15
-1.92
-1.93
-1.78
-4.45
0.4
0.33
0.53
0.95
0.16
0.99

-0.88
0.32
0.67

-2.69
-1.89
-1.29
-1.1
-0.48
-0.66
0.56

-1.32
1.19

-1.26
-3.33
-3.43
-0.6
-0 5
-4.58
-3.42
-1 85
-1.84
-1.86
-0.6
-1.69
-0.84
-4.43
0.4
0.67

-1.34
1.05
0.25

-1.6
1.27

-1.13
0.46
0.79
0.2
0.21
1.19
1 16
0.45
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Forest

KAPTAROI
KAPTIMOM
KARURA
KATENDE
KATIMOK
KENZE
KERRER
KESSOP
KETNWAN
KIAGU
KIAMBERE
KIAMBU
KIANGOMBE
KIANJIRU HILLS
KIBITHEWA
KIEIGA
KIERERA
KIGANJO
KIJABE HILL
KIJEGE
KIKINGO
KIKUYU ESCARPMENT
KILALA
KILOMBE HILL
KILULUNYI
KILUNGU
KIMOJOCH
KINGATUA
KINYESHA MVUA
KINYO
KIONGWANI
KlOO
K|P|P|R|
KIPKABUS
KIPKUNURR
KIPTABERR
KIRIMA
K|R|M|R|
KISERE
KITALALE
KITALE TOWNSHIP
KITERE
KITETA
KITHENDU
KITONDU
KITOO
KITUMBUUNI
KIU (NGUNGU)
KOTIM RANGE
KULUNDU
KYAI
KYAWEA
KYEMUNDU
LAMBWE

Status

Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Gazetted
Non-gazetted
Non-gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Non-gazetted
Nature reserve
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Non-gazetted
Gazetted
Non-gazetted
Gazetted
Non-gazetted

Area Ha

318
96

1045
933

2019
189

2241
1971

44
1361

693
149

1427
1025

239
573
777
172
740

3303
1203

37619
161

1534
1

145
762

62
57

339
37
44

5077
6760

15892
12801

512
174
457

2070
343

11
28

248
1093

37
74
83

3332
0

109
61

147
2455

Deg. East

35 03

35 78

36.83

37 52

35 79

37.34

35.44

35.5

35.82

37.88

37.81

36.86

37.7

37.61

37.84

37.8

37.93

37

36.54

37.95

38.1

36.67

37.54

35 83

38 38

37.33

35.8

36.61

38.38

35.78

37.29

37.38

36.53

35.55

35.51

35.27

36.49

37.54

34 89

34.92

35 01

40.14

37.56

37 58

37.56

37 43

37 3

37.42

37 51

38.37

37.54

38.03

37.47

34.29

Deg. North

0 23
0.24

-1.24
-1.69
0.61

-1.78
1.16
0.6
0.73

-0.04
-0.69
-1.19
-0.55
-0.68
0.2
0.12

-0.35
-0.38
-0.9
-0.28
-0.09
-0.93
-1.76
-0.07
-3.44
-1.7
0.39

-0.95
-3.36
0.46

-1.8
-1 8
-0 42
0 28
1 04
1.12

-0.21
-0.4
0.4
0.99
1 04

-1.94
-1.54
-1.63
-1.69
-1.62
-1.73
-1.68
0.46

-3.42
-1.72
-1.23
-1 98
-0.66
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Forest

LARIAK
LELAN
LEMBUS
LEROGHI
LOIMA HILLS
LOITA
LOITOKITOK
LONDIANI
LOWER IMENTI
LUGARI
LUNGI
LUSOI
MAASAI MAU
MAATHA
MACHA
MAGUMO NORTH
MAGUMO SOUTH
MAI
MAJI MAZURI
MAKERE WEST
MAKONGO
MAKULI NGUUTA
MALUGANJI
MARANGA
MARENJI
MARMANET
MARONI EAST
MAROP
MARSABIT
MATAA
MATHEWS RANGE
MAU NAROK
MBILI
MBOONI NORTH
MBOONI SOUTH
MCHELELO EAST
MCHELELO WEST
MCHUNGUNYI
MDENGU
MENENGAI
METKEI
MKONGANI NORTH
MKONGANI WEST
MLABA
MNAZINI
MNJONYI
MODAGACHE
MOLO
MOMANDU
MOSEGEM
MOTUNYI HILL
MOUNT ELGON
MOUNT KENYA
MOUNT KULAL

Status

Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Gazetted
Non-gazetted
Gazetted
Gazetted
Non-gazetted
Gazetted
Nature Reserve
Gazetted
Gazetted
Gazetted
Non-gazetted
Gazetted
Gazetted
Nature Reserve
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Gazetted
Gazetted
Nature Reserve
Nature Reserve
Non-gazetted
Non-gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Non-gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Gazetted
Gazetted
Non-gazetted

Area Ha

9988
14516
16927
91794

9520
41480

690
106

2477
2193

33001
268

46373
632

18
240
364
494

7809
18

2615
1676
1685
238

1519
22648

203
211

15778
48

97392
810

12
40

207
31
12
8
1

5737
1958
1165
1408
721
115
131

4
915
144
205

1973
73089

199538
45942

Deg. East

36.35

35.5

35.66

36.78

35

35.91

37.49

35.6

37.71

34.91

4113

36.98

35.75

38.08

38.36

36.58

36.58

38.28

35.65

40.11

38.35

37.49

39.46

37 58

39 22

36.3

40.13

35.8

37.97

37.5

37.33

35.98

38.35

37.48

37.44

40.14

40.13

38.32

38.37

36.07

35.65

39.32

39.28

34.87

40.13

38.4

38.37

35.73

37.29

35.79

37.5

34 63

37.13

36 94

Deg. North

0.34

1.29

0.1

1.11

3.16

-1 78

-2.94

-0.17

0 1

0.67

-1.74

-0.28

-0.79

-0.16

-3.42

-0.83

-0.86

-0.7

-0.01

-1.84

-1.41

-1.82

-4.1

-0 49

-4 52

0.17

-1.82

0.51

2.27

-1.67

1.21

-0.6

-3.41

-1.6

-1.63

-1.88

-1.88

-3.43

-3.42

-0.21

0.19

-4.28

-4 32

0.47

-1.96

-3.34

-3.39

-0.27

-1.68

0 56

0.3

0 93

-0.17

2.72
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Forest

MOUNT LONDIANI
MOUNT NYIRO
MRIMA
MTARAKWA
MTEGE
MUGUGU
MUKOBE
MUKOGODO
MUMBAKA
MUNGUNI
MURINGATO NURSERY
MURUAI
MUSEVE
MUTEJWA
MUTHARANGA
MUTILUNI
MUTITO
MUTULA
MUUMONI
MWACHI
MWACHORA
MWAGANINI
MWAKAMU A
MWAKAMU B
MWANDONGO
NABKOI
NAIROBI ARBORETUM
NAKURU
NAMANGA HILL
NAMULUKU
NANYUNGU
NDARE
NDATAI
NDIWENYI
NDOTOS RANGE
NDULUNI KALANI
NGAIA
NGAMBA (TRUST)
NGANGAO
NGOMENI
NGONG HILLS
NGONG ROAD
NJUGUNI
NJUKIINI EAST
NJUKIINI WEST
NORTH NANDI
NORTHERN TINDERET
NTHANGU
NTUGI
NUU
NYAMBENI
NYAMWERU
NYERI
NYERI HILL

Status

Gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Non-gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Non-gazetted
Gazetted
Gazetted
Non-gazetted
Gazetted
Gazetted
Non-gazetted
Gazetted
Non-gazetted
Non-gazetted
Non-gazetted
Non-gazetted
Non-gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Non-gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Non-gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted

Area Ha

30152
45496

390
110

1
225
747

29931

444
189
24

717
54

1318
293
567

1975
578

11031
381

6
35

1
1

705
3033

30
631

11904
10
22

5627
15

5
93205

106
4314
1141

149
0

3081
1116
1987

110
195

11345
26285

845
1386
2532
5453

803
1214

200

Deg. East

35.72

36.83

39.26

35.81

38.34

36.64

35.85

37.26

34

37.88

36.94

36 45

38 07

38.1

37.9

38.12

38.16

37.51

37.99

39.53

38.37

38.28

38.33

38.33

38.4

35.49

36.8

36.07

36.78

34.08

34.08

37.38

37.28

38.34

37.16

37.38

38.03

38.67

38.34

38.35

36 64

36.74

37.78

37.43

37.42

34.98

35.39

37.59

37.92

38.32

37 88

36.67

36.96

36.91

Deg. North

-0.12

2.15

-4.48

0.32

-3.39

-1.21

0.36

0.4

0 14

-0.32

-0.4

-0.12

-1.33

-0.21

-0.26

-1.48

-1.23

-1.74

-0.51

-4

-3.42

-3.39

-3.4

-3.4

-3.39

0.14

-1.27

-0.26

-2.46

0.14

0.15

0.17

-1.78

-3.44

1.77

-1.79

0.36

-1.1

-3.36

-3.34

-1.41

-1.32

-0.24

-0.49

-0.49

0.34

0.11

-1.71

-0.2

-1.05

0.21

-1.01

-0.38

-0 41
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Forest

NYERI MUNICIPAL
NZAUI
OL ARABEL
OL BOLOSSAT
OL LENGISHU
OL PUSIMORU
OLOLUA
PEMWAI
PERKERRA CATCHMENT
RANGWE (KAKSINGRI)
RONGE
RUMURUTI
SAIMO
SANAO
SEKENWO
SEKERR
SEKHENDU
SHIMBA HILLS
SIFA EAST
SIFA WEST
SOGOTlO
SOKTA
SOUTH LAIKIPIA
SOUTH NANDI
SOUTH WEST MAU
SOUTHERN MAU
SUSU
TARAMBAS
TARESSIA
THUNGURU HILL
THUURI
TIMBOROA
TINDERET
TINGWA HILL
TOROPKET
TRANSMARA
TULIMANI
TUMEYA
TURBO
TUTWOIN
UASO NAROK
UPPER IMENTI
URURU
UTANGWA
UTUNENE
WAIYA
WANGA
WENI MBOGO
WENI MWANA
WENJE EAST (CENTRAL)
WENJE EAST (NORTH)
WENJE EAST (SOUTH)
WEST MOLO
WESTERN MAU
\NITU
YALE

Status

Gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Non-gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Gazetted
Gazetted
Nature Reserve
Nature Reserve
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Gazetted
Non-gazetted
Non-gazetted
Nature Reserve
Nature Reserve
Nature Reserve
Gazetted
Gazetted
Gazetted
Non-gazetted

Area Ha

12
1001
9738
3269
4674

17258
639
132

4414
1011

315
6551

727
292
863

7890
804

19120
229

10
3555

170
3500

19568
84129

128
2

475
375
554
732

5813
28167

905
120

34457
328
577

10814
11

1996
10402

438
56

174
300

95
3
6

180
191

53
277

22748
4002

22

Deg. East

36.94

37.54

36.25

36.33

37.51

35 72

36.7

35.77

35 79

34.16

38 43

36.43

35.84

35.8

35.82

35.39

34.84

39.39

40.15

40.14

35.54

35.82

36.77

35.03

35.49

35.93

38.33

35.79

34.94

37.59

37.89

35.52

35 47

35.58

35.43

35.52

37 4

35.54

35.06

35.82

36 4

37.54

35.09

37 45

37 5

37.6

34.07

38.37

38 34

40 13

40.12

40.12

35.71

35.59

40 5

38 33

Deg. North

-0.41

-1.89

0.33

-0.03

0 39

-0.66

-1.36

0.56

0.23

-0.56

-3.35

0.18

0 69

0.29

0.33

1.67

0.87

-4.25

-1.89

-1.9

0.94

0.57

-0.19

0.14

-0.49

-0 7

-3.44

0.49

0.5

-0.16

0.08

0.07

-0.04

0.27

1.01

-0.69

-1 53

0.22

0.68

0.71

0.08

0 08

0.18

-1.71

-1.59

-1.61

0 14

-3.41

-3.37

-1.8

-1 78

-1.81

-0.25

-0.26

-2.37

-3.4
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APPENDIX 3

RARE INDIGENOUS TREES AND SHRUBS
Two lists of indigenous trees and woodyplants which have been described by various sources as "rare",
either in Kenya or globally, are given in this Appendix which is the result of an updating by Quentin
Luke, East African Herbarium, of earlier sources. Some of these sources have also attempted to
categorise the degree to which individualspecies are considered to be threatened (eg "vulnerable" etc).
Such assessments have not been included here because the bases for cateyorisation differ greatly and
consequently they mis]eadint"ly imply a level of accuracy which simply does not exist. Recently,
however, IUCN has issued a comprehensively revised schema of definitions for Red List Categories
(Mace & Stuart, 1994): a useful task for a research programme would be to apply the revised schema
to the rare trees of Kenya.

List A is limited to trees (36) which are forest-dependent, while List B includes a number of other rare
trees and shrubs (39), some of which are not restricted to closed canopy forest habitat.

A. RARE FOREST-DEPENDENT TREES
Family

ANNONACEAE
ANNONACEAE
ANNONACEAE
ANNONACEAE
ANNONACEAE
ARALIACEAE
CAESALPINIACEAE
CAESALPINIACEAE
CAESALPINIACEAE

COMBRETACEAE
EBENACEAE
EUPHORBIACEAE
EUPHORBIACEAE
EUPHORBIACEAE
EUI'HORBIACEAE
LAURACEAE
MYRISTICACEAE

Species Kenya
Endemic

Polyceratocarpus sp ? nov DO

Uvariodendron anisatum Verde. M
Uvariodendron gorgonis Verde.
Uvariodendron sp nov 1 of CFS m

Uvariodendron sp nov 3 of CFS g
Polyscias kikuyuensis Summerh. 6ij

Cynometra greenwayi Brenan g
Cynometra lukei Beentje

Gigasiphon macrosiphon (Harms)
Brenan
Combretum tenuipetiolatum Wickens
Diospyros shimbaensis F. White 13U
Cleistanthus sp aff michelsonii J. LCmi.

Croton megalocarpoides Friis & Gilbert
Euphorbia tanaensis Baily g
Macaranga conglomerata Brenan g

Ocotea argylei Robyns and Wilczek aa
Cephalosphaera usambaranensis

(Warb.) Warb.
?Strombosiopsis sp EJ
Craibia zimmermannii (Harms) Dunn m
Ziziphus robertsoniana Beentje ined M
Aidia sp A of FTEA
Coffea fadenii Bridson M
Pavetta tarermoides S. Moore m

Psychotria crassipetala Petit g
Psychotria sp B of ftea aa
Psychotria taitensis Verde. M

Diphasia sp A of FTEA g
Vepris fadenii (Kokw.) W. Mziray g

Synsepalum kassneri (Engl.)
Pennington Iva
Synsepalum subverticillata (E.A. Bruce)
Pennington Iva
Cola octoloboides Brenan M
Cola porphyrantha Brenan Ell
Karomia gigas (Faden) Verde.
Premna maxima T.C.E. Fries 1?1
Encephalartos powysiorum Beentje ined. 6ZI

Encephalartos tegulaneus Melville EZI

Sample Localities Sources

Shimba Hills
Email
Pan gani, Mrima, also Tanzania
Dzombo
Shimba Hills
Tigoni, Mau
Watamu, Kaya Waa
Tana River also Tanzania

CFS
BA
CFS
CFS
CFS
BA
CFS
CFS

Kaya Muhaka, Gongoni, also Tanzania CFS

Nr Lutzangani, also Tanzania CFS

Shimba Hills CFS
Shimba Hills, also Tanzania CFS

Diani, Kiunga, also Somalia CFS

Witu CFS

Taitas also Tanzania BA

Nr Kericho KTSL
Shimba Hills, also Tanzania CFS

OLACACEAE
PAPILIONACEAE
RHAMNACEAE
RUBIACEAE
RUBIACEAE
RUBIACEAE
RUBIACEAE
RUBIACEAE
RUBIACEAE
RUTACEAE
RUTACEAE
SAPOTACEAE

Shimba Hills
Taita Hills
Dzombo
Gory'oni Forest, also Tanzania
Taita Hills
Shimba Hills
Taita Hills
Taita Hills (Extinct?)
Kasigau
Kaya Kinondo
Kasigau

CFS
BF
CFS
CFS
BA
CFS
BA
CFS
BF
CFS
BA

Mangea, Shimba Hills CFS
SAPOTACEAE

STERCULIACEAE
STERCULIACEAE
VERBENACEAE
VERBENACEAE
ZAMIACEAE

ZAMIACEAE

Kaya Rabai
Cha Simba
Pangani
Mwarakaya (extinct?), also Tanzania
Marsabit, Meru

CFS
CFS
CFS
CFCU
BA
KTSL

KTSL

Appendix 3.1



B. OTHER RARE TREES AND SHRUBS

Family Species

ANACARDIACEAE

ANNONACEAE

ARALIACEAE

Kenyan Sample Localities Sources

Endemic

Iva Nr. Garissa CFS

Nr. Arabuko-Sokoke ?Mozambique CFS

Taita, also Tanzania BA

CAESALPINIACEAE

CELASTRACEAE

EUPHORBIACEAE

EUPHORBIACEAE

EUPHORBIACEAE

EUPHORBIACEAE

MELASTOMATACEAE

MELASTOMATACEAE

MELASTOMATACEAE

MELIACEAE

MELIACEAE
MELIACEAE
MIMOSACEAE

M Rabai, Shimba Hills

Taru, Marafa, also northern Tanzania

g Pangani, Mwache

g Thika, Ngong

g Shimba, Taita Hills

g Taita Hills

DO Mutha Hill

uu Kasigau

g Taita Hills

OO Tsavo East

Eij Dandu
Diani

M Meru Park

CFS

FTEA

CFS

BA

CFS

BF

BA

CFCU

BA

FTEA

FTEA

FERG

BA

MORACEAE

MORINGACEAE

MYRSINACEAE

MYRTACEAE

OCHNACEAE

OCHNACEAE

PAPILIONACEAE

PAPILIONACEAE

PAPILIONACEAE

M

¶

¶

¶

aa

g

M

Gazi, Shimba Hills, also Tanzania

Nr Ramu

Tigoni, Mt Kenya

Nzaui, ? Mt Kenya

Gongoni

Kiunga

Thika only?

Garissa, Wajir, also Somalia

Taita Hills

CFS

BA

KTSL

BF

CFS

CFS

CFS

BA

BA

RUBIACEAE M Mt Kenya, Embu BA

RUBIACEAE

Sclerocarya gillettii Kokw.

Uvariodendron sp nov 2 of CFS

Polyscias stuhlmannii Harms
var stuhlmannii

Bauhinia mombassae Vatke

Maytenus conferta Masinde

Argomuellera sp nov.

Euphorbia cussonioides Baily

Phyllanthus sacleuxii A.R. -Sin.

Zimmermannia ovata E.A. Bruce

Memecylon buxoides Wickens

Memecylon greenwayi Brenan

Mernecylon teitense Wickens

Turraea elephantina Styles & F. White

Turraea kokwaroana Styles & F. White

Xylocarpus moluccensis

Albizia tanganyicensis Bak.f. ssp
adamsoniorum Brenan

Ficus faulkneriana C.C. Berg

Moringa arborea Verde.

Embelia keniensis R.E. Fries

Eugenia sp Taxon A of KTSL

Ochna sp ? nov = L&R 1674

Ochna sp A of KTSL

Baphia keniensis Brummitt

Lonchocarpus kanurii Brenan & Gillett

Millettia oblata Dunn ssp
teitensis G illett

Ixora scheffleri K. Schum. ssp keniensii

Bridson

Multidentia sclerocarpa
(K. Schum.) Bridson

Oxyanthus pyriformis (Hochst.)
Skeels ssp longitubus Bridson

Pavetta teitana K. Schum.

Psydrax robertsoniae Bridson

Rytigynia induta (Bullock)
Verde. and Bridson

Tricalysia bridsoniana Robbrecht
var bridsoniana.

Keetia lukei Bridson

Vepris hanangensis (Kokw.) W. Mziray
var unifoliolata (Kokw.) W. Mziray

Brucea macrocarpa Stannard

Heritiera littoralis

Dicranolepis usambarica Gilg

Rinorea convallariodes (Bak.f.)
Eyles ssp marsabitensis Grey-Wilson
Encephalartos kisambo Faden & Beentje

Shimba Hills, also Tanzania CFS

RUBIACEAE M Shimba Hills CFS

RUBIACEAE

RUBIACEAE

RUBIACEAE

121 SE Kenya

M Watamu, Shimba Hills

Nzaui, Email, Loitas and Tanzania

KTSL

CFS

BA

RUBIACEAE g Arabuko-Sokoke CFS

RUBIACEAE
RUTACEAE

M Kaya Muhaka, Gongoni

g Karura

CFCU

BA

SIMAROUBACEAE
STERCULIACEAE

THYMELEACEAE

VIOLACEAE

DO Thika Falls, Kiambu, Meru Park

Larnu

Endemic E Arc Mountains

g Marsabit, Mathews

KTSL

FERG

BA

BA

ZAMIACEAE M BA
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APPENDIX 4

FOREST BIRD SPECIES

Birds of Prey

87 [f]
96 f
97 f
102 [f]
106 f
107 f
110 f
111 f
124 F
129 [t]
130 f
135 Fz
139 f
140 f
143 Fz

Hooded Vulture
Harrier Hawk
Banded Snake Eagle
Shikra
Great Sparrowhawk
Little Sparrowhawk
Rufous Sparrowhawk
African Goshawk
Mountain Buzzard
Lizard Buzzard
Long Crested Eagle
Crowned Eagle
Cuckoo Hawk
Honey Buzzard
Bat Hawk

Cuckoos
386 F
389 f
391 f

394 [f]
396 [f]
398 [f]
399 f
401 f

Owls

Barred Long-tailed Cuckoo
Emerald Cuckoo
Klaas' Cuckoo
Levaillant's Cuckoo
Black Cuckoo
Lesser Cuckoo
Red-chested Cuckoo
Yellowbill

411 Fz Long-eared Owl
416 f African Wood Owl
417 fCz Barred Owlet
425 fz Pei's Fishing Owl

Falcons
152 f African Hobby

Francolins

184 f Scaly Francolin
Guineafowl

188 FW Crested Guineafowl
189 F Kenya Crested Guineafowl

Crakes
211 f Buff-spotted Pygmy Crake
213 fW White-spotted Pygmy Crake

Pigeons and Doves
337 F Lemon Dove
339 F Olive Pigeon
340 F Bronze-naped Pigeon
346 [f] Ring-necked Dove
348 f Dusky Turtle Dove
350 f Red-eyed Dove
355 f Blue-spotted Wood Dove
356 [f] Emerald-spotted Wood Dove
357 f Tambourine Dove
358 f Green Pigeon

Parrots
363 f Red-headed Lovebird
365 fC Brown-headed Parrot

366 F Red-fronted Parrot
371 FWz Grey Parrot

Turacos
372 fW Great Blue Turaco
377 NY Ross's Turaco

381 [f] White-crested Turaco
383 [f] Violet-crested Turaco
384 FW Black-billed Turaco

Nightjars
436 f
437 f

Swifts

Fiery-necked Nightjar
Montane Nightjar

453 f Scarce Swift
454 f Bohm's Spineta ii
456 FWz Sabine's Spinetail
457 f Mottle-throated Spinetail

Trogons
462 F
463 F

Kingfishers
467 f
468 fW

473 [f]

Narina's Trogon
Bar-tailed Trogon

478 f
Bee-eaters

479 [f]
480 [f]
486 FWz
488 f

Half-collared Kingfisher
Shining-blue Kingfisher
Chestnut-bellied
Kingfisher
Pygmy Kingfisher

White-throated Bee-eater
Eurasian Bee-eater
Blue-headed Bee-eater
Cinnamon-chested Bee-
eater

Rollers
500 f

Wood Hoopoes
503 F

Hornbills
509 f
510 fC
513 fW

Broad-billed Roller

White-headed Wood Hoopoe

515 f
Barbets

529 FW

Silvery-cheeked Hornbill
Trumpeter Hornbill
Black and White Casqued
Hornbill
Crowned Hornbill

Yellow-spotted Barbet
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530 f
531 FC
533 fW
534 NY
538 fWz
546 fC
548 f
551 F

553 FWz
556 fW

Honeyguides
561 FWz
562 FWz
563 [f]
565 [f]
566 [f]
569 f
572 FWz
573 [f]
574 f

Woodpeckers
575 f
580 f
581 FW
582 FW
590 [f]
592 FW
594 [f]

Broadbills
596 Fz

Pittas

White-eared Barbet
Green Barbet
Grey-throated Barbet
Double-toothed Barbet
Hairy-breasted Barbet
Black-collared Barbet
Yellow-rum ped Tinkerbird
Moustached Green
Tinkerbird
Speckled Tinkerbird
Yellow-billed Barbet

Thick-billed Honeyyuide
Least Honeyguide
Black-throated Honeyj"uide
Pallid Honeyguide
Lesser Honeyyuide
Scaly-throated Honeyguide
Cassin's Honeybird
Wahlbert"s Honeybird
Eastern Honeybird

Red-throated Wryneck
Little Spotted Woodpecker
Brown-eared Woodpecker
Buff-spotted Woodpecker
Grey Wood pecker
Yellow-crested Woodpecker
Bearded Woodpecker

African Broadbill

598
Swallows

639
640

Drongos
644
645

Orioles
646
647

FC African Pitta

f
f

White-headed Rough-wiry'
Black Rough-wiry"

f(W) Dronyo'
f(Wz)(C) Square-tailed Drongo

649
651
652

[f] African Golden Oriole
fW Western Black-headed

Oriole
[f] Black-headed Oriole
[f] Golden Oriole
F Montane Oriole

Tits
661 [f]
664 FWz
665 [f]

Penduline Tits
668 [f]

Babblers
671 F
672 FWz
674 FW
675 FW

White-bellied Tit
Dusky Tit
Black Tit

African Penduline Tit

African Hill Babbler
Grey-chested Illadopsis
Scaly-breasted llladopsis
Brown Illadopsis

676 FW Mountain llladopsis
677 F(W) Pale-breasted Illadopsis

Cuckoo Shrikes
688 [f] Black Cuckoo Shrike
689 FWz Petits Cuckoo Shrike
691 Fz Purple-throated Cuckoo

Shrike
693 F Grey Cuckoo Shrike

Greenbuls
696 FW(E) Ansorge's Greenbul
697 FW Cameroon Sombre Greenbul
698 F Slender-billed Greenbul
699 FW Little Grey Greenbul
701 f Yellow-whiskered Greenbul
702 FW Shelley's Greenbul
703 f Stripe-cheeked Greenbul
704 F Mountain Greenbul
705 f(W) Little Greenbul
706 FW Honeyguide Greenbul
708 FW Bristlebill
709 [f] Yellow-throated Leaflove
710 f Yellow-bellied Greenbul
716 f(C) Nicator
719 FWz Toro Olive Greenbul
723 fC Fischer's Greenbul
724 F Yellow-streaked Greenbul
727 F(W) Placid Greenbul
729 [f] Northern Brownbul
730 f Brownbul

Thrushes and Allies
736 F Brown-chested Alethe
743 [f] Brown-backed Scrub Robin
746 [f]C Eastern Bearded Scrub

Robin
749 [f] Robin Chat
750 FW Blue-shouldered Robin

Chat
751 [f] White-browed Robin Chat
752 f Red-capped Robin Chat
753 fW Snowy-headed Robin Chat
755 f Ruppell's Robin Chat
761 FWz Grey-winged Ground Robin
772 FW White-tailed Ant Thrush
773 FC Red-tailed Ant Thrush
782 f White-starred Forest

Robin
785 FW Equatorial Akalat
789 FW Forest Robin
793 f Northern Olive Thrush
796 F Orange Ground Thrush
801 f African Thrush
802 F Abyssinian Ground Thrush

Warblers
817 F Grey Apalis
818 [f] Yellow-breasted Apalis
819 F Black-throated Apalis
821 F Black-headed Apalis
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824
825
826
828
829

833
835
837
838
844
855
875
880
889
890
891
897
900
902
904
906

f Chestnut-throated Apalis
f Black-collared Apalis
F\N Buff-throated Apalis
F(E)(T) Bar-throated Apalis
FW Black-faced Rufous

Warbler
F Evergreen Forest Warbler
f Cinnamon Bracken Warbler
[f] Grey-backed Camaroptera
FW Olive-green Camaroptera
f Mountain Yellow Warbler
fW Chubb's Cisticola
[f] Grey-capped Warbler
f Green-capped Eremomela
fW Green Hylia
fWz Southern Hyliota
fWz Yelkm-bellied Hyliota
f Kretschmer's Longbill
[f] Brown Parisoma
[f] Buff-bellied Warbler
f Chiffchaff
f Yellow-throated Woodland

Warbler
f Wood Warbler
[f] Willow Warbler
f Brown Woodland Warbler
fW Banded Prinia
fW White-chinned Prinia
[f] Tawny-flanked Prinia
f Blackcap
[t] Garden Warbler
F White-browed Crombec
fW Green Crombec
[f] Red-faced Crombec

972 fW Dusky Crested Flycatcher
Pipits and Wagtails

984 [f] Tree Pipit
994 f Grey Wagtail
995 f Mountain Wagtail

Bush Shrikes
998 FW Pink-footed Puffback
999 f(C) Black-backed Puffback
1000 f Northern Puffback
1004 [f] Tropical Boubou
1008 fW Luhder's Bush Shrike
1013 fW Grey-green Bush Shrike
1015 f Doherty's Bush Shrike
1017 F Many-coloured Bush Shrike
1018 fc Four-coloured Bush Shrike
1019 [f] Sulphur-breasted Bush

Shrike
Shrikes

1035 [f]W
Helmet Shrikes

1045 f
Starlings

1048 [f]
1049 Fz
1057 f(C)

Mackinnon's Shrike

Retz's Helmet Shrike

907
908
909
910
911
913
917
918
923
924
925

Flycatchers
933

1061 fW

1064 [f]
1066 f

1067 F

f

936 f
938 f
946 [f]
950 F(C)
954 fC
955 [f]z

White-eyed SIaty
Flycatcher
Dusky Flycatcher
Ashy Flycatcher
Lead-coloured Flycatcher
Forest Batis
East Coast Batis
Black and White
Flycatcher
Shrike Flycatcher
Jameson's Wattle-eye
Chestnut Wattle-eye
Yellow-belfed Wattle-eye
Wattle-eye
Black-throated Wattle-eye
Blue Flycatcher
Red-bellied Paradise
Flycatcher
Paradise Flycatcher
White-tailed Crested
Flycatcher

Crested Flycatcher

1070 FW
Sunbirds

1080 f
1082 [f]
1087 FW
1091 [f]
1092 [f]C

Violet-backed Starling
Sharpe's Starling
Black-breasted Glossy
Starling
Splendid Glossy
Starling
Red-winged Starling
Slender-billed Chestnut-
winged Starliny
Waller's Chestnut-winged
Starling
Stuhlmann's Starling

956
957
958
959
960
961
963
967

FWz
FWz
FW
FWz
[f]W
f
NY
FW

1093 fW
1094 fW
1096 [f]W
1099 f
1103 [f]
1108 f

1112 F
1115 f

968 [t]
970 F

971 F

1119 f
1120 fW
1125 fW
1126 f
1128 [f]
1129 [f]C

Collared Sunbird
Violet-backed Sunbird
Green Sunbird
Amethyst Sunbird
Little Purple-banded
Sunbird
Orange-tufted Sunbird
Olive-bellied Sunbird
Copper Sunbird
Malachite Sunbird
Bronze Sunbird
Eastern Double-collared
Sunbird
Olive Sunbird
Northern Double-collared
Sunbird
Golden-winged Sunbird
Green-throated Sunbird
Superb Sunbird
Tacazze Sunbird
Variable Sunbird
Mouse-coloured Sunbird
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1130 f Green-headed Sunbird
White-eyes

1131 [f] Abyssin ian White-eye
1132 f Montane White-eye
1133 f Yellow White-eye

Weavers
1134 [f] Grosbeak Weaver
1155 FW Red-headed Malimbe
1158 [f] Orange Weaver
1159 f Baglafetcht Weaver
1161 f(W)(C) Dark-backed Weaver
1169 f Brown-capped Weaver
1174 f Black-billed Weaver
1175 f Vieillot's Black Weaver
1176 [f] Black-necked Weaver
1177 [f] Spectacled Weaver
1184 f Compact Weaver
1186 FWz Yellow-mantled Weaver

Waxbills and Finches
1221 NY Brown Twinspot
1224 f Abyssinian Crimson-wing
1227 f Black-headed Waxbill
1229 f Yellow-bellied Waxbill
1230 fW Black-crowned Waxbill

1235 f Peter's Twinspot
1242 F Green-backed Twinspot
1246 f Grey-headed Negrofinch
1247 fW White-breasted Negrofinch
1254 f Black-bellied Seed-

1259 f
1265 [t]
1267 fz

Seed-eaters and
1279 Fz
1281 F
1282 f
1283 [f]
1292 [f]

cracker
Red-headed Bluebill
Black and White Mannikin
Mat'pie Mannikin

Canaries
Oriole Finch
Thick-billed Seed-eater
Yellow-crowned Canary
African Citril
Streaky Seed-eater

'Recognised as a distinct species by
Short et al. 1991.

'Only the western race coracinus is a
forest bird in Kenya.

'Turdus helleri: see Collar & Stuart 1985.

KEY

F: Fo rest-specialist species
f: forest-generalist species
[f]: widespread species also occurring in forests or at forest edge
T: threatened species fendary'ered /vulnerable/rare)
t: near-threatened or candidate Red Book species
z: scarce species in Kenya
W: characteristic Guineo-Congolan species, confined in Kenya to Western forests
C: characteristic coastal species, confined to the coast and its hinterland in Kenya
E: species endemic to Kenya

e: near-endemic or regional endemic.
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APPENDIX 5

THREATENED FOREST BIRD SPECIES

Threskiornithidae
52 Bostrychia olioacea (Dubois)
Accipitridae
99 Circaetus fasciolatus Kaup
126 Hieraaetus dubius (Smith)
Musophagidae
378 Tauraco fischeri (Reichenow)
Cuculidae
400 Pachycoccyx audeberti (Schlegel)
Strigidae
420 Glaucidiuni tephronotuni Sharpe
421 Otus ireneae Ripley
Capitonidae
554 l'ogoniulus simplex (Fischer & Reichenow)
Picidae
584 Caniµethera tullbergi Sjoestedt
Oriolidae
648 Oriolus chloroceµhalus Shelley
Pycnonotidae
711 Chlo'rocichla laetissiina (Sharpe)
722 I'hyllastreµhus debilis (Sclater)
Turdidae
787 Sheppardia gunningi Haagner
795 Turdus fischeri Hellmayr

- Turdus helleri (Mearns)
Sylviidae
816 /lµalis chariessa Reichenow
828 Apalis thoracica (Shaw & Nodder)
881 Eremoniela turneri van Someren
903 Phylloscopus budongoensis (Seth-Smith)
Muscicapidae
943 Muscicapa lendu (Chapin)
964 Erythrocercus holochlorus Erlanger
Motacillidae
983 Anthus sokokensis van Someren
Prionopidae
1046 Prionops scopifrons (Peters)
Sturnidae
1047 Cinnyricinclus femoralis (Richmond)
Nectariniidae
1083 Anthreptes neglectus Neum ann
1085 Anthreptes µallidigaster Sclater & Moreau
1088 Anthreµtes reichenowi Gunning
Ploceidae
1167 Ploceus golandi (Clarke)

Green Ibis Ft

Southern Banded Snake Eagle
Ayres' Hawk Eagle

fCt
ft

Fischer's Turaco fCt

Thick-billed Cuckoo fCt

Red-chested Owlet
Sokoke Scops Owl

Fwt
FTCE

Green Tinkerbird Fct

Fine-banded Woodpecker

Green-headed Oriole

Ft

fCt

Joyful Greenbul
Tiny Greenbul

Fwt
Fct

East Coast Akalat
Spotted Ground Thrush
Taita Thrush

FCT
FCT
FTE

White-winged Apalis
Bar-throated Apalis
Turner's Eremomela
Uganda Woodland Warbler

Chapin's Flycatcher
Little Yellow Flycatcher

Fct
F(E)(T)
FWT
Fwt

FWT
Fct

Sokoke Pipit

Chestnut-fronted Helmet Shrike

FCTe

fCt

Abbott's Starling

Uluguru Violet-backed Sunbird
Amani Sunbird
Plain-backed Sunbird

FTC

ft
fCTe
Fct

Clarke's Weaver FCTE

KEY
F: forest-specialist species; f: forest-generalist species; [f|: widespread species also occurring in forests or at forest edge
T: threatened species (endangeredl vulnerable/rare); t: near-threatened or candidate Red Book species
z: scarce species in Kenya; W: characteristic Guineo-Congolan species, confined in Kenya to Western forests;
C: characteristic coastal species, confined to the coast and its hinterland in Kenya; E: species endemic to Kenya

c: near-endemic or regional endemic.
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APPENDIX 6

THREATENED FOREST DEPENDENT AND
FOREST / SAVANNA MAMMALS

REGION NUMBER OF THREATENED SPECIES NUMBER ENDEMIC TO THAT
REGION

WESTERN 2 De Brazza's Monkey 2 De Brazza's Monkey

PottoPotto

MONTANE

EAST RIFT 8 Jackson's Mongoose* Giant Forest Hog 1 Jackson's Mongoose*

Bongo* Black-fronted Duiker

Golden Cat 1 Elepliant*x

Black Rhino*x Leopard*x

WEST RIFT 7 Golden Cati Bongo* 1 Yellow-backed Duiker

Black-fronted Duiker Elephant*x

Yellow-backed Duiker Leopard*x

Giant Forest Hog

COAST

NORTH 8 Golden-rumped Elephant Aders Duiker* 3 Golden-rumped Elephant
COAST Shrew* Shrew*

Four-toed Elephant Shrew* Golden Cat 1 Aders Duiker*

Sokoke Bushy-tailed Mongoose* Leopard x Sokoke Bushy-tailed Mongoose*

Zanzibar Galago* Elephant x

SOUTH COAST 7 Black & Rufous Elephant Shrew* Sable Antelope x 3 Black & Rufous Elephant Shrew*
(including Taita ,

Four-toed Elephant Shrew Angolan Colobus Angolan Colobus
HilLs)

Zanzibar Galago* Elephant*x

Leopard*x

TANA RIVER 2 Tana River Red Colobus Elephant 2 Tana River Red Colobus

Tana River Crested Mangaby Leopard Tana River Crested Mangaby

Black Rhino

* Species Internationally Threatened according to JUCN (1990).

1 Reliable sightings, unconfirmed by skin collection, of the Golden Cat in the Aberdares and Arabuko Sokoke.

2 Past reports of Sable Antelope on the North Coast; no recent sightings.

x Forest / Savanna Species, all others are forest-dependent.
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APPENDIX 7

FOREST RESERVES AND AREAS COVERED IN
THE KIFCON FOREST INVENTORY PROGRAMME

Forest Group Forest Reserve Gazetted area Group area Forest

cover

South-West Mau

Arabuko Sokoke
Kakamega
Shimba

Mount Kenya

Nandi South

Trans Mara
South-West Mau
Arabuko Sokoke
Kakarrlet"a
Mkongani North
Mkongani West
Shimba
Mount Kenya
Thunj'uru Hill
Nandi South
Ururu
Kaptaroi
Nandi North
Taressia
Kapkanyar
Kapolet
Kiptaberr
Cheboit
Chemurokoi
Embobut
Kaisunyor
Kapchemutwa
Kerrer
Kipkunurr
Lelan
Sogotio
Toropket
Imenti (Lower)
Imenti (Upper)
Mukogodo
Leroghi
Matthews Range
Ndare
Aberdares
Kikuyu Escarpment
Kipipiri

35 270.3

82 410.9

41 763.5

19 792.4

1113.3

1 365.8

19 242.8

200 870.9

631.3

19 502.2

433.4

327.8

10 500.7

384.5

6 037.4

1 551.6

12 886.4

2 488.8

3 965.9

21 933.9

1 085.8

8 954.2

2 160.2

15 175.7

14 820.0

3 561.2

117.4

2 462.1

10 388.3

30 189.5

91 944.4

93 765.5

5 554.3

103 024.9

38 334.1

5 019.3

117 681.2

41 763.5

19 792.4

50 100

37 600

10 100

21 721.9 9 500

201 502.2 51 OOO

19 935.6 13 200

Nandi North

11 213.0 8 800

Cheran gani West

20 475.4 17 800

Cherangani East

74 263.1 31 900

Meru

Mukogodo
Leroghi
Matthews Range
Ndare
Aberdares

12850.4

30 189.5

91 944.4

93 765.5

5 554.3

11115

3 OOO

23 400

26 330

2 500

146378.3 45 900

Group total = 17 Reserves total = 36 909 030.7 909 030.7 342 245.0
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APPENDIX 8

COMMERCIAL INDIGENOUS TREE SPECIES
OF KENYA

Botanical Name Trade Names
(international)

Source
(local)

Afzelia quanzensis
Albizia grandibracteata
Albizia gummifera
Albizia zygia
Aningeria adolfi-friederici
Aninyeria altissima
Antiaris toxicaria
Blighia unijugata
Bosquiea phoberos
Brachylaena huilliensis
Brachystegia spiciform is
Casearia battiscombei
Cassipourea malosana
Celtis africana
Celtis durandii
Celtis mildbraedii
Chrysophyllum albidum
Combretum schumannii
Cord la africana
Cordia milleni
Craibia brownii
Croton m egalocarpus
Diospyros abyssinica
Dombeya {"octzenii
Ekebergia capensis
Erythrophleum suaveolens
Fagaropsis angolensis
Ficus sur
Ficus exasperata
Funtumia latifolia
Hagenia abyssinica
Hymenaea verrucosum
Juniperus procera
Macaranga capensis
Maesopsis eminii
Manilkara butugi
Manilkara sansibarensis
Markhamia lutea
Milicia excelsa
Morus lactea
Newtonia buchananii
Newtonia paucijuga
Ocotea kenyensis
Ocotea usambarensis
Oldfieldia somalensis

Afzelia
Nongo
Nongo
Nongo
Aningeria
Aningeria
Antiaris

Mbambakofi

Muna

Muhuhu
Okwen? Mrihi

Pillarwood Musaisi

African celtis

African cordia
African cordia

Musine

Mukeo

Missanda
Mafu Muyinja

Gum copal
E.A. pencil cedar
Macaranga
Musizi

Ludulio

Jroko Mvule

E.A. camphorwood

B.S.881 & 589

B.S.881 & 589

Uganda Timbers

B.S.881 & 589

1960S Inventory Reports
B.S.881 & 589

B.S.881 & 589

Uganda Timbers

Uganda Timbers

B.S.881 & 589

1960s Inventory

1960S Inventory Reports

B.S.881 & 589

Uganda Timbers

Uganda Timbers

B.S.881 & 589

Uganda Timbers

1960S Inventory Reports

B.S.881 & 589

B.S.881 & 589

Tsingalia

B.S.881 & 589

Uganda Timbers

1960S Inventory Reports

1960S Inventory Reports

B.S.881 & 589

B.S.881 & 589

Tsingalia

Tsingalia

Uganda Timbers

1960S Inventory Reports

1960S Inventory Reports

B.S.881 & 589

Uganda Timbers

B.S.881 & 589

1960S Inventory Reports

1960S Inventory Reports

Tsingalia

B.S.881 & 589
Uganda Timbers

Uganda Timbers

1960S Inventory Reports

1960S Inventory Reports

B.S.881 & 589

1960S Inventory Reports
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Olea capensis E.A. olive
Podocarpus falcatus Podo
Podocarpus latifolius Podo
I'remna angolensis
Premna maxima
Prunus africanum
Rapanea melanophloeos Rapanea
RjCinodendron heudelotii Erimado
Sapium ellipticum
Spathodea campanulata Nandi flame
Strombosia scheffleri Strombosia
Strychnos spp
Strychnos usambarensis
Syzyyium guineense
Tamarindus indica
Teclea nobilis
Trichilia emetica
Vitex keniensis
Zanthoxylon t"jlletii African satinwood

Musharagi

Mueri
Mugaita

Tamarind

Meru oak
Olon

B.S.881 & 589

B.S.881 & 589

B.S.881 & 589

Tsingalia

1960S Inventory Reports

Ut"anda Timbers

B.S.881 & 589

B.S.881 & 589

Uganda Timbers

Tsingalia

Uganda Timbers

1960S Inventory Reports

Tsingalia

Tsingalia

1960S Inventory Reports

1960S Inventory Reports

Tsiry'alia

1960S Inventory Reports

B.S.881 & 589

Sources

1. British Standards Institution (1973) Nomenclature of Commercial Timbers, B.S.881 &
589.

2. Tack C.H. (undated) Uganda Timbers.

3. Spartan Air Services Ltd. (1963 - 1967) A Reconnaisance Inventory Survey of the
Indigenous Forest Areas of Kenya.

4. Tsingalia M.H. (1983) Animals and Regeneration of an African Rainforest Tree.
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APPENDIX 9

TIMBER, FUELWOOD AND POLEWOOD VOLUMES
IN CLOSED CANOPY INDIGENOUS FOREST

Basic Equations for Volume Estimates

Volume Estimates in Closed Canopy Indigenous Forest and Other Forest Associations.

Column

Data Set

Equation

la

Area

IR

Standing Volume

2a 3a

Avg m'/ha Total m'

JR (1a*2a)r

Timber Volume

4a 5a

Avg m"/ha Total m'

JR (1a*4a)r

Colum n

Data Set

Equation

Small Polewood Numbers and Volume Large Polewood Numbers and Volume

6a 7a 8a 9a 1Oa Ila

Avg stems/ha Total Nos. Volume Avg stems/ha Total Nos. Volume

JR (la*6a)r (7a*Vl)r IR (1a*9a)r (1Oa*V2)r

Column

Data Set

Equation

Combined Polewood Numbers and Volume

12a 13a 14a

Avg stems/ha Total Nos. Volume

(6a+9a) (7a+1Oa) (8a+l1a)

Fuelwood Volume

15a 16a

Total m·' Avg m'/ha

(3a-5a-8a-11a) (15a/la)r

Column numbers are {"iven to facilitate the presentation of equation formulae in the above table only;
they should not be taken as references to columns in the succeeding tables.

IR = inventory results; r = area reduction factor; VI = volume of standard 7.5cm pole;
V2 = volume of standard 15 cm pole; * = multiplied by; / = divided by.
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1 Coastal Forests

Table 1.1 Estimated Standing Volume and Timber Volume

Standing volume

Forest Area ha rrP/ha Total m'

Arabuko Sokoke

(a) Brachystegia 7 700 90.3 695 OOO

(b) Cynometra 23 600 112.6 2 657 OOO

(C) Mixed forest 6 300 111.4 702 OOO

Shimba Hills 9 500 112.6 1 070 OOO

Others 19 621 108.8 2 135 OOO

Total 66 721 108.8 7 259 OOO

Timber volume

m'/ha Total m3

9.4

2.4

3.5

0.0

8.3

3.5

72 OOO

0

15 OOO

79 OOO

69 OOO

235 OOO

Table 1.2 Estimated Polewood Stocking

Polewood stocking
(5-10 cm)

Polewood stocking
(10-20 cm)

Forest

Arabuko Sokoke

(a) Brachysteyia

(b) Cynometra

(C) Mixed forest

Shimba Hills

Others

Total

Area ha Stems/ha Total no Stems/ha Total no

7 700

23 600

6 300

9 500

19 621

66 721

98

396

297'

338

322

322

755 OOO

9 346 OOO

1 871 OOO

3211000

6318 OOO

21 501 OOO

52

366

216

136

248

248

400 OOO

8 638 OOO

1 361 OOO

1 292 OOO

4 866 OOO

16557000
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Table 1.3 Estimated Timber Yield, Fuelwood Yield and Total Yield

Timber yield Fuelwood yield

Forest Area ha rN/ha m.' m·'/ha m.'

Arabuko Sokoke

(a) Brachystegia 7 700 0.09 700 0.57 4 200

(b) Cynometra 23 600 0.00 0 1.07 25 300

(C) Mixed forest 6 300 0.02 100 0.30 2 OOO

Shimba Hills 9 500 0.08 800 0.44 4 100

Others 19 621 0.03 600 0.77 15 100

Total 66 721 0.03 2 200 0.76 50 700

Total yield

m4ha m3

0.86

1.07

1.06

1.07

1.03

1.03

6 600

25 300

6 700

10 200

20 200

69 OOO

Note 1. Yield (m3/ha) is 1°/0 of stocking adjusted by area reduction factor

Note 2. Yields (rn3) are rounded to nearest 100

Note 3. Area reduction factor for all Coastal Forests is 5°/,

Note 4. Total yield = Timber yield + Fuelwood yield + Polewood yield (See Table 1.4)

Table 1.4 Estimated Polewood Yield by Numbers and Volume

Polewood yield (5-10 cm) Polewood yield (10-20 cm)

Forest Stems/ha Total no Volume Stems lha Total no Volume

Arabuko Sokoke

(a) Brachystegia 5 39 OOO 300 3 23 OOO 1 400

(b) Cynometra () 0 0 0 0 ()

(C) Mixed forest 14 88 OOO 700 10 63 OOO 3 900

Shimba Hills 16 152 OOO 1 200 7 67 OOO 4 100

Others 6 118 OOO 900 3 59 OOO 3 600

Total 397 OOO 3 100 212 OOO 13 OOO

Note ]. Volume for polewood of 5-10 cm assumes an average diameter of 7.5 cm and length of 2.5m

Note 2. Volume for polewood of 10-20 cm assumes an average diameter of 15 cm and lengtli of 5m

Note 3. Yield is 5°/, of poles of 5-20 cm attributed proportionately between sizes 5-10 and 10-20cm

Note 4. No polewood yield is calculated for Cynometra as it is not of suitable form

Note 5. Yield is adjusted by area reduction factor

Appendix 9.3



2 Dry Zone Forests

Table 2.1 Estimated Standing Volume and Timber Volume

Standing volume

Forest Area ha m'/ha Total m'

Leroghi 23 400 232.0 5 429 OOO

Mathews 26 300 170.1 4 474 OOO

Meru 6 400 165.2 1 057 OOO

Mukogodo 3 OOO 209.7 629 OOO

Ndare 2 500 255.2 638 OOO

Others 102 171 198.5 20 281 OOO

Total 163 771 198.5 32 508 OOO

Timber volume

m4ha Total m3

77.8 1 821 OOO

32.5 855 OOO

15.6 100 OOO

15.3 46 OOO

24.8 6.2 OOO

46.8 4 782 OOO

46.8 7 666 OOO

Table 2.2 Estimated Polewood Stocking

Polewood stocking
(5-10 cm)

Forest

Leroghi

Mathews

Meru

Mukogodo

Ndare

Others

Total

Area ha

23 400

26 300

6 400

3 OOO

2 500

102 171

163 771

Stemsl

358

380

183

1 231

454

396

396

Total no

8 377 OOO

9 994 OOO

1 171 OOO

3 693 OOO

1 135 OOO

40 460 OOO

64 830 OOO

Polewood stocking

(10-20 cm)

Stems / Total no

217 5 078 OOO

226 5 944 OOO

239 1 530 OOO

392 1 176 OOO

256 640 OOO

233 23 806 OOO

233 38 174 OOO

Appendix 9.4



Table 2.3 Estimated Timber Yield, Fuelwood Yield and Total Yield

Timber yield Fuelwood yield

Forest Area ha m·'/ha m' m'/ha m3

Leroghi 23 400 0.62 14 500 0..57 13 400

Mathews 26 300 0.26 6 800 0.43 11 200

Meru 6 400 0.12 800 0.52 3 300

Mukogodo 3 OOO 0.12 400 0.17 500

Ndare 2500 0.20 500 1.12 2800

Others 102 171 0.58 38 800 0.53 54 200

Total 163 771 0.38 61 800 0.52 85 400

Total yield

m4ha m3

2.3 43 OOO

1.7 36 OOO

1.7 8 OOO

2.1 5 OOO

2.6 5 OOO

1.6 161 OOO

1.6 258 OOO

Note 1. Yield (m3/ha) is 1°'0 of stocking adjusted by area reduction factor

Note 2. Yields (m') are rounded to nearest 100

Note 3. Area reduction factor for all Dry Zone Forests is 2O°/,

Note 4. Total yield = Timber yield + Fuelwood yield + Polewood yield (See Table 2.4)

Table 2.4 Estimated Polewood Yield by Numbers and Volume

Polewood yield (5-10 cm) Polewood yield (10-20 cm)

Forest Stems/ha Total no Volume Stems/ha Total no Volume

Leroghi 14 328 OOO 2500 9 211000 13 100

Mathews 15 395 OOO 3 100 9 237 OOO 14 700

Meru 7 45 OOO 300 10 64 OOO 4 OOO

Mukogodo 49 147 OOO 1100 16 48 OOO 3 OOO

Ndare 18 45 OOO 300 10 25 OOO 1 500

Others 16 1 635 OOO 12 600 9 920 OOO 56 900

Total 16 2 595 OOO 19 900 9 1 505 OOO 93 200

Note 1. Volume for polewood of 5-10 cm assumes an average diameter of 7.5 cm and length of 2.5 m

Note 2. Volume for polewood of 10-20 cm assumes an average diameter of 15 cm and length of 5 m

Note 3. Yield is 5°/0 of poles of 5-20 cm atWibuted proportionately between sizes 5-10 and 10-20cm

Note 4. Yield is adjusted by area reduction factor
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3 Montane Forests

Table 3.1 Estimated Standing Volume and Timber Volume

Standiry" volume

Forest Area ha m'/ha Total m'

Aberdares 45 900 278.7 12 792 OOO

Cherangani Hills (East) 30 600 247.4 7 570 OOO

Cherangani Hills

(West) 17 800 250.8 4 464 OOO

Mount Kenya 51 OOO 301.0 15 351 OOO

SW Mau & Transmara 50 100 186.0 9 319 OOO

Others 191 687 253.3 48 554 OOO

Total 387 087 253.3 98 050 OOO

Timber volume

m'/ha

45.0

81.4

Total m3

2 066 OOO

2 491 OOO

74.1

88.6

31.4

61.2

61.2

1 319 OOO

4519 OOO

1 573 OOO

11731 OOO

23 699 OOO

Table 3.2 Estimated Polewood Stocking

Polewood stocking
(5-10 cm)

Polewood stocking
(10-20 cm)

Forests

Aberdares

Cherangani Hills (East)

Cherangani Hills
(West)

Mount Kenya

SW Mau & Transmara

Others

Total

Area Stems/ha

45 900 333

30 600 155

Total no Stems/ha

15 285 OOO 242

4 743 OOO 110

Total no

11108000

3 366 OOO

17800

51 OOO

50 100

191 687

387 087

150

330

227

260

260

2 670 OOO

16 830 OOO

11373 OOO

49 839 OOO

100 740 OOO

128 2 278 OOO

184

160

175

175

9 384 OOO

8 016 OOO

33 545 OOO

67 697 OOO
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Table 3.3 Estimated Timber Yield, Fuelwood Yield and Total Yield

Timber yield Fuelwood yield

Forests Area m'/ha m3 m'/ha m3

Aberdares 45 900 0.36 16 500 1.15 52 900

Cherary'ani Hills (East) 30 600 0.65 19 900 1.04 31 800

Cherangani Hills

(West) 17 800 0.59 10 500 1.07 19 OOO

Mount Kenya 51 OOO 0.71 36 200 1.17 59 500

SW Mau & Transmara 50 100 0.25 12 500 0.80 40 OOO

Others 191 687 0.49 93 900 1.03 197400

Totals 387 087 0.49 189 500 1.03 400 600

Total yield

rrP/ha m3

2.23 102 400

1.98 60 600

2.01 35 800

2.41 122 900

1.49 74 600

2.03 389100

2.03 785 400

Note 1. Yield (rrP/ha) is 1°/0 of stocking adjusted by area reduction factor

Note 2. Yields (m3) are rounded to nearest 100

Note 3. Area reduction factor for all Montane Forests is 2O°/,

Note 4. Total yield = Timber yield + Fuelwood yield + Polewood yield (See Table 3.4)

Table 3.4 Estimated Polewood Yield by Numbers and Volume

Polewood yield (5-10 cm) Polewood yield (10-20 cm)

Forests Stems/ha Total no Volume Stems/ha Total no Volume

Aberdares 13 597 OOO 4 600 10 459 OOO 28 400

Cherangani Hills (East) 6 184 OOO 1 400 4 122 OOO 7 500

Cherangani Hills

(West) 6 107 OOO 800 5 89 OOO 5 500

Mount Kenya 13 663 OOO 5 100 7 357 OOO 22 100

SW Mau & Transmara 9 451 OOO 3 500 6 301 OOO 18 600

Others 10 1 917 OOO 14 800 7 1 342 OOO 83 OOO

Totals 10 3 919 OOO 30 200 7 2 670 OOO 165 OOO

Note 1. Volume for polewood of 5-10 cm assumes an average diameter of 7.5 cm and length of 2.5 m

Note 2. Volume for polewood of 10-20 cm assumes an average diameter of 15 cm and length of 5 m

Note 3. Yield is 5°/0 of poles of 5-20 cm attributed proportionately between sizes 5-10 and 10-20cm

Note 4. Yield is adjusted by area reduction factor
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4 Western Rainforests

Table 4.1 Estimated Standing Volume and Timber Volume

Standiry' volume

Forest Area ha m'/ha Total m'

Kakamega 10 100 268.2 2 709 OOO

Nandi North 8 800 219.5 1 932 OOO

Nandi South 13 200 208.0 2 746 OOO

Others 10 919 230.1 2512 OOO

Totals 43 019 230.1 9 899 OOO

Timber volume

m'/ha Total m3

101.6 1 026 OOO

65.1 573 OOO

69.3 915 OOO

78.3 855 OOO

78.3 3 369 OOO

Table 4.2 Estimated Polewood Stocking

Polewood stocking
(5-10 cm)

PoIewood stocking
(10-20 cm)

Forests

Kakamega

Nandi North

Nandi South

Others

Totals

Area ha Stems/ha

10 100 235

8 800 181

13 200 215

10 919 212

43 019 212

Total no Stems/ha

2 374 OOO 152

1 593 OOO 142

2 838 OOO 142

2315 OOO 145

9120 OOO 145

Total no

1 535 OOO

1 250 OOO

1 874 OOO

1 583 OOO

6 242 OOO
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Table 4.3 Estimated timber yield, fuelwood yield and total yield

Timber yield Fuelwood yield

Forests Area ha m4ha m.' m·'/ha m.'

Kakamega 10 100 0.91 9 200 0.97 9 800

Nandi North 8 800 0.59 5 200 0.95 8 400

Nandi South 13 200 0.62 8 200 0.80 10 600

Others 10 919 0.70 7 600 0.87 9 500

Totals 43 019 0.70 30 200 0.89 38 300

Total yield

m'/ha m3

2.41 24 300

1.98 17 400

1.87 24 700

2.07 22 600

2.07 89 OOO

Note 1. Yield (m4ha) is 1 °/0 of stocking adjusted by area reduction factor

Note 2. Yields (m3) are rounded to nearest 100

Note 3. Area reduction factor for all Western Rainforests is 10°6

Note 4. Total yield = Timber yield + Fuelwood yield + Polewood yield (See Table 4.4)

Table 4.4 Estimated Polewood Yield by Numbers and Volume

Polewood yield (5-10 cm) Polewood yield (10-20 cm)

Forests Stems/ha Total no Volume Stems/ha Total no Volume

Kakamega 11 111 OOO 900 7 71 OOO 4 400

Nandi North 8 70 OOO 500 6 53 OOO 3 300

Nandi South 10 132 OOO 1 OOO 6 79 OOO 4 900

Others 10 109 OOO 800 7 76 OOO 4 700

Totals 10 422 OOO 3 200 6 279 OOO 17300

Note 1. Volume for polewood of 5-10 cm assumes an average diameter of 7.5 cm and length of 2.5 m

Note 2. Volume for polewood of 10-20 cm assumes an average diameter of 15 cm and length of 5 m

Note 3, Yield is 5% of poles of 5-20 cm attributed proportionately between sizes 5-10 and 10-20cm

Note 4. Yield is adjusted by area reduction factor
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APPENDIX 10

FORESTS COVERED BY THE FD/KWS MOU, AND
STATUS OF PROGRESS IN IMPLEMENTATION

Forest

Aberdare

Mount Kenya

Namanga Hill

Nguruman/Loita

Nyong Hills

Mau Forest

Mathews Range

Mount Nyiro

Kakamega

Arabuko Sokoke

Shimba Hills

Land tenure Progress in MoU Implementation*

FR, NP Joint management team recently established; good
cooperation over problem animal control lfencing; law
enforcement; fire-fightinµ Possible African
Development Bank/FAO funded project in future.
(Phase II)

FR, NI' Joint management team established in 1993; f"ood
cooperation over law enforcement; fire-fighting and
problem animal control in districts. COMIFOR to
support management planning and forest management.
(Phase II)

FR Joint management planning initiated with
socio-economic survey; collaboration over fire-fighting;
FD/KWS offices and gate planned. (Phase II)

trustland Consultation with local communities, who wish to
continue to manage the forest themselves. Possible
consultancy in near future to draw up management
strategy. (Phase III)

FR Fencing, improved security and ecotourism
development planned. (Phase II)

FR Joint manaj'ement team established; cooperation over
law enforcement and problem animal control. Some staff
training implemented. Support from KIFCON pilot
project. (Phase I)

FR (Phase III)

FR (Phase Ill)

FR, NR Joint manat'ement unit well developed; excellent
cooperation over law enforcement, rural development
and tourism development. Joint management plan
prepared. Education and training programmes well
advanced. Support from KIFCON pilot project. (Phase I)

FR, NT' Joint management unit established; good cooperation
over law enforcement, tourism development and
problem animal control. Education programme initiated.
Staff training well advanced. Support from KIFCON and
BirdLife projects. (Phase I)

FR, NR, trustland, Joint management unit established; cooperation over
private security, law enforcement, problem animal control and

fire-fi{"htint'. Joint management plan prepared.
Community wildlife programme to conserve wildlife
corridor to Maluganji Forest (COBRA project). Fencing
in progress. (Phase II)
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Mangroves FR,MR

Mount Elgon FR, NP

Mount Kulal

Marsabit

FR

FR, NR

Bonjoge trustland

Chyulu

Ngare Ndare

Nyambene

NP

FR

FR

Ngaya FR

Mukoj'odo

Cherary"ani

Tinderet

Leroyhi

FR

FR

FR

FR, S

Lembus FR

Mangrove mapping/survey nearly complete (FAO
funded).Workshop for all parties involved in mangroves
held in July 1993. Joint FD/KWS management unit to be
established shortly. Informal collaboration occurriny in
many d istricts, including law enforcement. Support from
Dutch Wetlands Project and COMIFOR in near future.
(Phase II)

Informal collaboration well established, especially for
security, law enforcement and problem animal control.
Workshop planned to establish formal joint management
unit. Collaboration with Uganda Mount Elt'on managers
planned. Possibility of IUCN support. (Phase II)

(Phase Ill)

Informal collaboration well established, including law
enforcement. Support from InterAid. Management
workshop planned. (Phase III)

No management; FD/KWS collaboration over
gazettement as FR (in exchange for part of Nandi FR) is
in progress. (Phase III)

(Phase Ill)

Collaboration over fencing. (Phase Ill)

Collaboration under Mount Kenya manat"ement unit:
law enforcement and boundary maintenance. (Phase II)

Some informal collaboration: law enforcement.
(Phase III)

(Phase III)

(Phase Ill)

(Phase III)

Collaboration to resolve yrazing/wildlife conflict.
(Phase Ill)

(Phase III)

*Source: Information supplied by MoU Secretariat (June 1994).

Phase I forests:
Phase II forests:

Phase III forests:

KIFCON pilot forests
forests where joint management units have been established and lor advanced
arrangements made for MOU implementation
forests where informalcollaboration istakingplace and where MOU impementation
targets will be met at a later stage due to limited capacity in headquarters

(Note that allocation of phases is not a priority ranking)

Abbreviations: FR Forest Reserve
NP National Park
NR National Reserve
MR Marine Reserve
S Sanctuary
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APPENDIX 11

FORESTED NATIONAL PARKS, NATIONAL
RESERVES, SANCTUARIES AND MARINE
RESERVES

Protected Area Gazetted Area (ha) Area of Indigenous
Forest (ha)

National Park

Mount Kenya

Aberdare

Mount Elgon

Chyulu

Nairobi

Lake Nakuru

Arabuko Sokoke

Total

71 500

76 570

16 900

47 100

11 700

18 800

600

243 170

9 380

42 850

8 770

1100

50

400

<100

62 650

National Reserve

Shimba Hills

Marsabit

Kakamega (including Kisere)

Tana River Primate Reserve

Total

19 200

155 400

4 470

16 900

195 970

8 700

<100?

4 320

1100

14 220

Marine Reserve (Mangroves)

Watamu

Kiunga

Total

3 200

25 OOO

28 200

±1 600

±12500

±14 100

Sanctuary

Maralal

Total

500

500

500

500

Total: protected areas with forest cover 467 840 91 470

Areas double-gazetted with forest reserve

Shimba National Reserve

Kakamega National Reserve

Marsabit National Reserve

Watamu Marine Reserve

Kiunga Marine Reserve

Total

19 200

4 470

?

±1 600

±12 500

?

8 700

4 320

<100?

±1 600

±12 500

27 220

Total National Parks / Reserves, Marine Parks /
Reserves and Sanctuaries in Kenya

4 442 900 91 470

Note: forest cover includes closed canopy forest and forest associations

Sources: KWS Planning Unit and KIFCON data

Appendix 11.1



APPENDIX 12

INCIDENCE OF FIRE IN NATURAL FORESTS

Fires are a risk to natural forests, especially in the drier zones. Severity of fires is greatest during periods
of prolonged drought. Fires occur mostly in February-March and Au gust-September in the central and
western parts of the country, and in August-September in the east.

Between 1982 and 1993 an estimated average of 918 ha of natural forest was burnt annually in forest
reserves, mostly in Rift Valley Province. The worst year for fires was 1992, when 3 780 ha of natural
forest burnt (Table I). The total area of forest reserve burnt annually averages 8 500-9 OOO ha: this
includes natural forest, plantations, bamboo, grass and shrub areas (Table 2). Average annual damage
is estimated at Ksh 12.4 million, with fire-fijhting costs of nearly Ksh 2 million. Most of the economic
damage arises in plantations.

Table 1 Area of Natural Forest Affected by Fire Between 1982 and 1993 (ha)

Year

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

Average

R. Valley

2 233

40

1171

495

104

22

132

480

130

1 761

257

570

Central Eastern Western Nairobi Nyanza Coast Total

586 - - - - 350 3 169

6 - - - - - 46

56 65 30 1 1 20 1 344

- 495
13 - - - - 110 227

22

- 73 - - - - 205

- 100 20 - - 312 912
34 - - - - 34

110 - 14 - - 12 266

166 1820 10 - - 22 3 779

- 253 - - - 5 515
80 200 10 - - 70 920

Source: Fire records, Forest Fire Protection Unit, FD
Note: Records in some Provinces are incomplete

Fires are nearly all started by human activity, accidentally or on purpose. Some fires are started in the
forests, and some spread in from adjacent areas. Causes include:

" burning of dead plant material on adjacent shambas
" smoking of bees' nests
" charcoal burning
" huntint" wild animals, both by using fire to drive animals to traps, and through cooking

meat in the forest
" burn ing to stimulate a 'green bite' for grazing livestock in the dry season
" burning grass for tick control
" careless discarding of lit cigarette ends
" tactical burning to flush people out of forest areas and improve visibility for offensive

operations carried out at various periods in Kenyas history

" arson.
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Firebreaks have been established in many forests, largely along forest reserve boundaries and within
plantations; there are few firebreaks inside natural forests except along features such as roads.
Firebreaks are often not well maintained. A system of firetowers exists in some high-risk forests to
provide an early warning of fires, though many are in a state of disrepair. Firefighting equipment is
generally inadequate, and transport is often unavailable at times of emergency.

FD has a central Forest Fire Protection Unit within the Natural Forest Management Division, whose
function is to coordinate fire protection and firefightingefforts. Durinj' fires, FD collaborates with KWS,
local administrations, local communities and others in attempts to control fires.

There is very little promotion of awareness within communities adjacent to forests about the risks of
fire and the damage it causes, despite the fact that they cause most of the fires. If communities had a
greater sense of responsibility for neit"hbouring forests and a greater stake in them, they would take
greater care to avoid startiny forest fires.

Table 2 Total Countrywide Forest Areas Damaged by Fire (ha) and Estimated Costs

Year

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

Average

Plantations Indigenous

300 3 170

210 50

490 1 340

1 800 500

920 230

400 20

280 210

460 910

80 30

1 840 270

6 240 3 780

1 720 520

1 230 920

Bush /
Grass / Total area

Bamboo burnt

5 910 9 380

27 850 28 110

0 1 830

210 2510

1 520 2 670

780 1 200

5 700 6190

3 230 4 600

11 950 12 060

6 610 8720

14 300 24 320

1 690 3 930

Loss in Ksh

10 920 OOO

12 180 OOO

8 120 OOO

1 860 OOO

1 790 OOO

150 OOO

2170 OOO

3 160 OOO

6 650 OOO

440 OOO

89 130 OOO

11890 OOO

Suppression

cost Ksh

600 OOO

80 OOO

370 OOO

140 OOO

90 OOO

80 OOO

740 OOO

110000

70 OOO

9 550 OOO

6 060 OOO

5 770 OOO

Total cost

Ksh

11520000

12 260 OOO

8 490 OOO

2 OOO OOO

1 880 OOO

230 OOO

2 910 OOO

3 270 OOO

6 720 OOO

9 990 OOO

95 190 OOO

17660000

6 640 8 790 12370 OOO 1970 OOO 14343 330

Source: Fire records, Forest Fire Protection Unit, FD

Reference
Kamoni, J. (1994) Fire Damage to Forests in Kenya. KJFCON, Nairobi.
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MANGROVE FORESTS
Mangroves have not generally been incorporated into the main part of this national profile of Kenya's
indigenous forests, since they are a totally d ifferent type of ecosystem from terrestrial forests and
because KIFCON has done very little mangrove work. Instead, an overall profile of the mangroves is
given in this appendix, based on the work of Ferguson (1993a and 1993b) which incorporates findings
of previous surveys.

1.PHYSICAL CHARACTERISTICS OF MANGROVES

1.1 General

Mangroves are salt-tolerant everyreen forest and occur in the transition zone between dry land and
open ocean. In Kenya they border the Indian Ocean, from Kiunga in the north to Vanga in the south
(Map I). They are found around the offshore islands and along banks of coastal rivers and creeks,
usually in areas that are protected from the direct influence of the open ocean either by coral reefs or
w ithin sheltered bays and estuaries. From DRSRSsurveywork (Doute etal,1981) there are approximately
54 OOO hectares of mangrove forest in Kenya, as summarised in the following table

Table 1 Area and Location of Mangrove Forest

District Location

Lamu Lamu
Kiunga

Tana River Kipini
Kilifi

Mto Tana
Kilifi Kilifi Creek

Mida Creek

Mto Fundisa

Mto Kilifi
Mtwapa Creek

Ngomeni
Takaungu

Mombasa Mtwapa Creek

Port Reitz
Tudor Creek

Kwale Funzi Bay
Maftaha Bay

Kwale
Ras Mwachema

Vanga

Total
Source: Doute et al. (1981)

Area ha.

30 475

3 025

1 595

820

250

360

1 600

330

1 550

525

1 815

30

115

1 575

1 465

2 715

625

1195

5

4 265

54 355
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Map 1 Location of Mangrove Forests
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1.2 Mangrove Zoning and Species Composition

Mangrove forest occurs between approximately 1 m and 4 m above mean low spring tide level
(Speybroeck, 1992). Both canopy cover and tree height are generally greater on the seaward side of
mangrove forest, decreasing inland. This trend is partly due to the increasing salt content of the soil
concentrated through evaporation at low tides, which stresses the trees. Along the Tana, Ramisi and
Sabaki Rivers, where permanent brackish water occurs, the trend is not significant.

The eight Kenyan tree species occur in distinctzones, determined mainly by the level of inundation and
salt content of the water/soil. They are generally found in the following order, from the sea towards
the interior: Sonneratia alba, Rhizophora mucronata, Bruguiera gymnorrhiza, Cerioµs tagal,Aoicennia marina,
Xylocarpus granatum, Luniitzem racemosa and Heritiera Iittoralis.

The mangrove forest also changes in species composition from north to south,correlating with changes
in climate and terrain. Northern Kenya has a lower average precipitation, and average temperatures
and evapotranspiration are higher. Consequently mangroves at Lamu and Kiunga in the north are
dominated by Rhizophora mucronata, Ceriopstagal and AUicennia marina, with a few Bruguieragymnorrhiza,
while the forest atVanga,in the south, is dominated by Xylocarpus granatum and Bruguiera gymnorrhiza,
combined with other mangrove species.

Floodingwith relatively fresh and lor saltwater has a major influence on species distribution. Thus the
mangroves along watercourses with freshwater d ischarges, especially the Tana River Delta at Kipini,
are dominated by species which are less salt tolerant (indeed the latter also includes freshwater swamp
species). The influence of permanent fresh water is far greater than that of climate.

1.3 Geomorphology of Mangrove Areas

The Kenyan mangrove forests occur in different geomorphological settings which include abrasion
platforms of pleistocene coral reef (South Coast and Lamu) and alluvium of river deltas (Tana, Sabaki
and Ramisi Rivers) (Oosterom, 1988). Geomorphological change often occurs rapidly along the coast.
The mangrove ecosystem plays an important role by stabilising newly formed banks and trapping
sediments. Its destruction, either naturally or through human intervention, can result in rapid and
unpredictable changes in coast t"eomorphology.

When mangroves first form,newly deposited alluvium is generally colonised by SonneratM alba,the tree
and root system of which serves as a trap for sed iment originating either inland or from the sea. Other
manyrove species then follow. The flow of water through the mangroves results in the formation of
channels, which gradually deepen as they are eroded. Where erosion is heavy the channels slowly
extend inland forming a network of sinuous creeks.

Sea level is currently rising in Kenya so erosion is the dominant geomorphological process (Oosterom,
1988). Clear-felling of mangrove forest or harvesting wood from the edges of the creeks can accelerate
this erosion.

1.4 Interdependence Between Mangroves and Other Marine
Ecosystems

A delicate ecological balance exists between mangroves, sea grass beds and living coral, in terms of
nutrients, sediments, salinity and wave action. Corals require clear water of low nutrient status. The
mangroves and sea grass beds trap sediments and nutrients, ensuring suitable conditions for the corals
and providing a major food supply for marine organisms. Coral reefs dissipate much of the wave
energy, protecting the mangroves and sea grass beds from erosion. Mangroves help to buffer the
salinity gradient. Disturbance of any part of this system can have wide repercussions.
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2.BIODIVERSITY OF MANGROVES

2.1 Habitat, Species and Genetic Diversity

Habitat diversity in Kenyan mangroves is relatively high, with at least 22 floristic communities
identified (further details in Ferguson, 1993a).

Tree species diversity is low,with onlyeight species recorded,although a ninth (Xylocarµus moluccensis)
has been reported previously. None of the species is endemic to Kenya. The diversity of other marine
3pecies living within the mangroves is largely unknown in Kenya (National Museums of Kenya, 1992).
In general, mangroves are known to support a diverse range of organisms, many of which are detritus
feeders. Over nineteen major groups of invertebrates were identified in the mud of five mangrove
formations in Gazi Bay (Vanhove et al, 1992). The overall species richness of these groups is low, being
dominated by nematodes and copepods, but their abundance was verY high. Crabs are very common
in mangroves and play an important role by aerating the soil with their burrows.

Clear-felling of mangrove stands results in a sharp reduction in the dens ity of organisms, which in turn
creates sub-optimal conditions for the growth and lor regeneration of remaining trees (Macnea, 1968).
Mangroves are also important as breeding and feeding grounds for commercially important species
including fish, oysters and prawns (Ntiba, 1993; Tack, 1991; and Wakwabi, 1993 respectively).

The mangrove avifauna has been studied in only a few areas. A total of 46 bird species were recorded
from part of the South Coast mangroves (Waiyaki, 1992). Many mud flats associated with mangroves
are important feeding areas for palaearctic migrant waders: Mida Creek, Sabaki River estuary and Tana
River Delta. At Mida Creek over 75 species of waders and otherwater birds have been recorded at any
one time. The creek is a feeding ground for Crab Plovers (Dronms ardeola) outside the breeding season,
and is an importantover-wintering area for otherwaders: an average of between 4 OOO and 5 OOOwaders
are recorded each year, with up to 6 OOO at any one time. M ida Creek and the Sabaki River estuary, the
other major over-wintering site, together support 8 000-10 OOO birds (D. Pearson, in litt.).

The Mangrove Kingfisher (Halcyon senegaloides) is largely dependent on mangrove habitat, and is
widespread in the Kenyan mangroves.

La rye m am m als (hippopotamus, buffalo, some monkey species), crocod iles and some snakes occur in
association with the mangrove ecosystem, but none of these is exclusively dependent on mangroves.

The genetic diversity of Kenyan mangrove species may be of particular interest, as they occur at the
northern end of the mangrove range on the East African coast (Somalia has only pockets of mangrove
forest). They belong to the catet"ory of dry-arid type of mangroves (Snedaker & Snedaker, 1984). The
species found in Lamu, although widespread, may be especially adapted to the arid climate.

2.2 Priority Mangrove Forests for Biodiversity Conservation

Certain mangrove forest associations,species and possibly genetic stock are threatened in Kenya today.
In order to conserve them, and also ensure the conservation of a representative sample of manj'rove
forests and their associated fauna and flora,itis proposed thatthe areas described in Sections 2.2.1-2.2.6
below, are fully protected (Ferguson 1993a; and recommendations of the mangroves workshop,
Forestry Department & Kenya Wildlife Service, 1993a). It should be stressed that this list may be
supplemented once more information becomes available. In particular, it is not yet known which areas
are most important for conserving fish stocks.
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2.2.1 Kiunga Area
The Kiunga mangrove forest is little exploited, mainly due to insecurity near the Somali border. It has
tall, straight trees, and contains the widespread Rhizoµhora mucronata-Cerioµs tagal forest formation,
which nearly everywhere else in the country has been so heavily exploited that crooked stems
predominate. This may have caused a shift in the genetic base of these species, and consequently
conservation of the forest in Kiunga is important.

Kiunga is already gazetted as Marine Reserve from Kiwayu Island to Kiunga village. However, there
is confusion about perm issible exploitation in Marine Reserve mangrove forests, since they are also
gazetted as Forest Reserve. This situation needs to be clarified; Kiunga should not be exploited.

2.2.2 Tana River Delta

The Tana River Delta (Kipini) contains several threatened mangrove tree species. Xylocarpus granatum
and Bruguiera gymnorrh.iza require protection; due to recent massive cutting on the South Coast the
distribution and abundance of these species have been greatly reduced in Kenya.

The only significant stands of Heritiera littoralis in the country occur at Kipini, where the species is
currently being severely depleted due to over-exploitation. H. littoralis grows in association with
Barringtonia raceniosa, covering only a few hund red hectares, and with Bruguiera gymnorrhiza, covering
a slightly larger area (the former is the only stand of this association in Kenya). In addition the delta
contains a Thespesia µolµunea - Aoicennia marina association at Kipini which covers no more than a few
hundred hectares; it is a very rare species combination in Kenya.

Protection of the Tana River Delta would also ensure conservation of the Xylocarµus granatum- Ceriops
tagal and Xylocarµus granatum - ibicennia marina forest associations. These types occur mainly on the
South Coast, where clear-felling threatens them: after clear-felling they are not regenerating due to
invasion by non-mangrove species.

Protection of the Tana River Delta would also afford protection to the Nile Crocod ile.

2.2.3 Mida Creek
Mida Creek is of international im portance as a winterinj' ground forpalaearctic waders, and threatened
marine species includinj' the fish. It already has status as Marine Reserve, but as for Kiunga,
clarification is needed regardint' exploitation. Through zoning, the most critical areas of Mida Creek
should be totally protected; other areas could be used on a sustainable basis by local communities.

2.2.4 Chale Island

Mangrove forest on Chale Island has been protected over the years by the local community who have
used the forest as a kaya: it is the only mangrove kaya in Kenya. It has therefore not been significantly
exploited and is in good condition. It contains very tall Bruguiera gyninorrhiza trees, growing in
association with Aoicennia marina, covering less than a hectare. A new hotel has recently been
constructed on Chale Island,and the forest is losing its importance as a kaya.The forest should be given
protected status; KWS has been trying to obtain this in conjunction with protection of the Diani area
in general (J.M. Mburugu, pers. comm.).

2.2.5 Sii Island
Sii Island in the south is a small, isolated area which has not been heavily exploited in the past because
it is inaccessible to smallboats. It contains good ,straight, tall stands of Rhizophora niucronata and Ceriops
tagal which have been over-exploited in most other areas where the species may consequently have
suffered genetic shifts; they should be conserved on Sii Island for their genetic value.
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Sonneratia alba is currently threatened by a Lepidopteran wood borer pest, Zeuzera sp. (j. Mwangi et al
pers. comm.) possibly in combination with the effects of sea-level rise (Ferguson, 1993b). On Sii Island
mud flats are building up and S. alba seems healthier there, perhaps because this cancels the effect of
changing sea level. Protection of Sii Island would help to ensure conservation of this population of S.
alba.

Otherwise, the island has been little investigated. Ferguson (pers. comm.) reports that there could be
other plant, fungi and animal species of biodiversity interest.

2.2.6 Ramisi River
The Ramisi River still has some tall mangrove trees, though it has been heavily exploited including
clear-felling in patches. It contains the Xylocarpus granatum - Ceriops tagal and Xylocarpus granatum -
AUicennia marina associations which are both threatened by clear-felling, after which they do not
regenerate. Xylocarpus granatum and Bruguiera gymnorrhiza are both becoming severely limited in
distribution and abundance, and could be protected here. In add ition the Ramisi River has the Nile
Crocodile and an interesting avifauna including the Mangrove Kingfisher and the White-backed Night
Heron (Gorsachius leuconotus).

3. WOODY PRODUCT VOLUME AND YIELD
All mangrove tree species are used for one purpose or another, unlike terrestrial forests where a
relatively small proportion of species have commercial or subsistence value. In Kenya the main
mangrove products currently used are poles and fuelwood (accounting for about 99% of products).
Very little timber is used. The following sections therefore deal only with poles and fuelwood.

3.1 Estimates of Standing Volumes of Fuelwood and Poles

A rough estimate of standing volumes has been calculated using volume data collected by Ferguson
(1993a) and mangrove areas from Doute et al (1981). These figures will be revised once results of the
1993 mapping survey are available. The estimated total standing volumes for fuelwood and poles
respectively are 6 618000 m'(123 m'perha) and 640 OOO m'(12m'perha).(About half thestemsof pole
size recorded by Ferguson have been assumed to be crooked and have therefore been counted as
fuelwood .)

3.2 Sustainable Yields
Theoretically a hectare of productive mangrove forest can yield about 200 m' of wood products for
poles over the period of the growth cycle of the trees (Mutie,1982). Spartan Air services (1967) indicates
a cycle of 37 years for boriti-size poles (see Table 5) for the Lamu area. Mutie (1982) gives an estimate
of 25 years based on Asian figures.

Not all m angrove areas are available for exploitation: some are relatively inaccessible due to location
orsecurity; crocodiles pose a threat to cutters in some areas; some are proposed for total protection; and
some are not very productive for poles. Assuming that about two-thirds (36 OOO ha) of the total
mangrove area is productive for pole wood, the total volume of poles that could be harvested would
be between 195 OOO m' per annum (for a 37-year cycle) and 288 OOO m' per annum (for a 25-year cycle),
or 5.4-8.0 m' per ha per annum. This level of production would require a very well implemented
management system, including for example the systematic elimination of crooked trees (which could
be used as fuelwood).

Hussain (1992) considered that Lamu has large exploitable mangrove resources, based on totalvolume
estimates. However, Ferguson (1993a) disputes this assessmentsince the preferred pole sizes have been
severely over-exploited and a high proportion of the remaining pole-sized stems are crooked. There
is a parallel with the terrestrial forests, where over-logging has resulted in very low standing volumes
of commercial timber species.
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Much of the remaining standing volume in the mangrove is only suitable for fuelwood, beiry' too
crooked, too large or of unsuitable species for pole production. From the results of Ferguson (1993a),
in several areas the volume of wood suitable for fuel has also severely diminished, notably at the South
Coast and in Mombasa and Kilifi Districts. Only in Lamu and Kiunga is a significant amount of
fuelwood available for harvest,comprising mainly the crooked trees left after pole harvesting, and trees
too large for polewood. However, in these areas transport costs to the commercial centres of Mombasa
and the South Coast are prohibitive.

Ferguson (1993b) suggests thatif the combined standingvolume of pole and fuelwood falls below 90 m'
per ha,the resource has been severely depleted and harvest is only possible in a very restricted manner.
This applies to all zones in Kilifi, Mombasa and Kwale Districts covered by her survey.

4.POPULATION PRESSURE ON MANGROVES
People living in the vicinityof the mangroves have been using the forest as a supplyof poles for build ing
and domestic firewood for hundreds of years. Table 2 shows the estimated number of people and
households in the different districts thought to be dependenton mangroves for wood produce (for the
largertowns and Mombasa, a percentage of the total population has been used; further details are given
in Ferguson, 1993b). Th is gives a total fiµire of 86 266 households.

Table 2 Households Adjacent to Mangrove Forest

District Number of
People

38 038

11 067

107 382

92 351

170 497

419 335

Households

Lamu

Tana River

Kilifi

Mombasa

Kwale

Total

6 870

2 012

19 793

24 894

32 697

86 266

Source: 1989 Kenya Population Census.

Some of the mangrove forest is under pressure from urban areas. Mombasa is the only large city in the
vicinity of the mangroves; the other main towns are Malindi, Kilifi, Watamu and Lamu. Pressure on
mangrove forest near Mombasa and Kilifi has resulted in felling of nearly all large trees. Around
Malindi poles are also used extensively for building.

Subsistence use of mangroves by rural populations generally seems to be sustainable, except perhaps
in Kilifi and Tukaungu Creeks where mangrove cover is low and human population is relatively high.
Problems do arise, however, when rural people are involved in commercial activities such as industrial
fuelwood collection and commercial pole cutting. In Kwale District unemployment is high as a result
of the closure of a sugar factory; this has resulted in many people, not originally from the coast,
harvesting manyrove wood to supply the industrial fuelwood market.
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5. MANGROVE FOREST USE AND BENEFITS
Multiple use is made of Kenya's mangroves, including: extraction of woody products; extraction of
marine products; extraction of minor produce such as medicines and honey; and non-consumptive
uses such as tourism and relij'ious/cultural uses. The main users are shown in Table 3.

Table 3 Direct and Indirect Users of the Mangrove Resources

Direct Users Indirect users

Woody resources Marine resources Other Woody and marine

resources
local population local population local population local population

cutters fishermen honey gatherers tourists
licencees licensees medicine collectors tour operators

transporters shellfish collectors salt producers hotel owners
dealers transporters polluters hotel employees

urban population dealers transporters

scientists retailers Forestry Department

boat builders urban population Fisheries
Department

hotel owners scientists KINS

builders

factory owners

tannin coLlectors

fishermen (floats)

5.1 Use of Mangrove Tree Produce

Earlier this century major demands on mangrove produce were mainly for poles and charcoal for
export to the Middle East. Most poles came from the north, particularly Lamu, where Rhizophora
mucronata and Ceriops tagal were common. These two activities were banned in the 1970S and 1980S due
to over-use; since then national demand has grown for building poles and commercial fuelwood, and
these now account for the major offtake from mangroves. Many other uses occur on a much smaller
scale. Table 4 shows uses of mangrove tree species by local communities.

5.1.1 PoIewood
Mangrove poles are preferred forbuilding because of their resistance to termite attack. Trad itional use
has been for Swahili houses:these are still commonly built in rural areas thout"h they are being replaced
with other housingin towns. More recently,demand has grown forpoles in the hotelindustry.The most
suitable species are Rhizophora mucronata and Ceriops tagal, with Bruguiera gymnorrhiza used for large
roof supports in hotels. The average annual number of poles for which licences were issued between
1982 and 1992 was 764 OOO (Table 5). Note that large annual fluctuations occur in levels of licensing.

Estimates of actual consumption are outlined below, for traditional houses and hotels.

Houses: An estimate is made in Table 6 of the poles required for trad itional housing. It assumes that
houses are rebuilt every 10 years, and that there are 70 OOO houses built of mangrove poles (Ferguson,
1993b). Both figures are assumptions and are not based on survey data; the calculation does not take
into account poles used to make repairs during the life of the house.

Appendix 13.8



From this calculation a total of 3 262 OOO poles are consumed annually in house-building, equivalent
to a volume of 24 262 m'. This level of use is much greater than that indicated from the licensing data
(particularly for fito-sized poles), suggesting that a large amount of mangrove extraction may be
occurring illegally.

Table 4 Mangrove Tree Products used by People Living in Traditional Coastal Settlements

Species

Micennia marina

Local
Name
Mchu

Products Uses

Bruguiera gymnorrhiza Muia

Ceriop tagal Mkandaa

Heriteria littoralis

Lumnitzera racemosa

Rhizophera mucronata

Msikundazi

Kikandaa

Mkoko

Sonneratia alba Mlilana

Xylocarpus granatum Mkomafi

Wood

Roots

Fruits

Wood

Bark (dye)

Bark (infusion)

Wood

Wood

Wood

Bark (dye)

Wood

Bark of prop root

Wood

Bowed wood

Pneumatophore

Wood

Bark

Seed

Timber, fuelwood

Relieving minor fish stings

Medicine for sore eyes

Poles, fuelwood

Preserving fish nets, making mats

Treatment of haemorrhagic conditions

Poles, fuelwood

Poles, fuelwood, boat building

Fuelwood, fencing

Mat making

Poles, fuelwood

Mosquito repellent

Fuelwood

Ribs for boats

Fishing floats

Poles, fuelwood, carving

Cure diarrhoea

Ointment, insect bites

Source: adapted from Kairo (1992)

Hotels: A recent development is the large-scale use of mangrove poles in hotels, which has caused an
increase in demand for poles. Big hotels, if built with mangrove poles,initially require about 200 m' of
wood and thereafter about 10-20 m' a year for maintenance. Poles have also been used in newly-built
villas in the Malindi area. Hotels and villas consume larger sizes of poles than traditional house
construction (P.O. Gang, pers. comm.).

In the Malindi-Watamu area,existing hotels have an estimated annual requirementof 570-1 040 m' per
year, and 15 proposed new ones are likely to require 3 OOO m' for construction alone. No data are
available for Diani Beach or Mombasa hotel and villa requirements for mangrove poles.

In Section 3.2, the estimated sustainable annual yield based on the current standing pole volume is
11 500 m' (37 year rotation) or 17 OOO m' (25 year rotation). If the assumptions made above hold, then
the annual house-building requirement alone (around 24 300 m') exceeds this amount, without taking
into account the hotel industry's growing requirements.
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Although it should be noted thatthe estimates of current and projected consumption only show orders
of magnitude, field observations strongly back the conclusion that demand is greater than supply.
From the recent survey and d iscussions with cutters, it is clearly now difficult to find straight poles,
especially of boriti-size. Lamu cutters are being forced to cut poles of smaller sizes and lower quality.
In addition, it appears that Bruguiera is probably being over-exploited for large hotel poles (Ferguson,
1993a). The resource has been severely depleted, and already current demand cannot be met. A crisis
is developing which is starting to hit both local people and hotels.

Increasiry'ly, alternatives to mangrove poles are being used. Some hotels are using Casuarina poles
which are bought mainly from Baobab Farm, and many local farmers are now growing Casuarina
because prices are high and it grows well. However, the Casuarina supply is not yet adequate to fillthe

gap.

Table 5 Pole Size Classes and Average Annual Amount of Pole Offtake Licensed

Local name Diameter class cm Length m.

Banaa > 30

Nguzo 3 20.5 -30

Nguzo 2 16.5 - 20

Nguzo 1 14.0- 16.0

Boriti 11.5 -13.5

Mazio 7.5 - 11.0

Pau 3.8 - 7.0

Fito < 3.8

Total

Sources: Kabii (1991), Ferguson (1993a)

> 4

> 4

> 4

> 4

> 4

4

4

< 4

No. of poles
licensed

240

} 86 OOO

146 OOO

200 OOO

128000

204 OOO

± 764 OOO

Table 6 Estimated Pole Consumption for Traditional House Building

Pole size

Boriti

Mazio

Pau

Fito

Total

70 OOO houses per annum

No of poles needed Estimated volume m'

Total poles Total volume

24 6.5 168 OOO 8 652

42 6.5 294 OOO 10 290

40 3.0 280 OOO 1 540

360 3.0 2 520 OOO 3 780

466 3 262 OOO 24 262

Source: Kairo (1992), Ferguson (pers. comm)

5.1.2 Commercial Fuelwood
Mangrove wood has a very high calorific value and is currently cheap, so it is preferred as wood fuel.
All species are used except for Ceriops tagal and Lumnitzera racemosa which are generally small. Only
large-sized trees are harvested, and areas with stands of large trees are selected for cutting.

Commercial fuelwood licences in Kwale District were set as follows in recent years:

23 OOO m' for 1992
20 OOO m' for 1993
10 OOO m' for 1994.
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Kenya Calcium Products on the South Coast, and two tile factories and some bakeries in Mombasa are
responsible for almost all the licensed industrialconsumption of fuelwood. In Lamu licences are issued
for fuelwood for lime kilns producing lime for local consumption but the volumes involved are small
compared with industrial consumption elsewhere.

Kenya Calcium uses fuelwood to produce lime and could consume around 45 OOO m' per year if it ran
at full capacity. In 1992 its requirement was in the order of 20 OOO m', some of this being met with non-
mangrove wood. The company is now (1994) planning to switch from fuelwood to imported coal
(I. Leckie, pers. comm.), which will reduce its fuelwood requirement. The tile factories together
consume about 4 OOO m' of mangrove wood per year and the bakeries an estimated total of about
1 OOO m'. Thus the total annualindustrialconsumption was around 25 OOO m'in 1992 (Ferguson,1993a).

Industrial demand could probably be met on a sustainable basis if the harvest were spread over the
entire mangrove forest, including the Lamu area, where numerous crooked trees are available.
However, since the factories are located in the south, exploitation has placed very heavy pressure on
the South Coast and Mombasa mangrove forest. Combined with poor harvesting methods, this has led
to severe depletion of the South Coast stand and in Mombasa it is hard to find a tree of large size.

5.1.3 Domestic Firewood
Firewood from mangrove is used by local people for subsistence purposes. Ceriops tagal, AUicenniil
marina and Luninitzera raceniosa are the most accessible species and therefore preferred. Firewood is
generally collected by women; there seems to be no clear link between firewood collection and pole
cutting since the latter is done by men from boats. Women cut small trees in the vicinity of the villages
at low tide; this work is very labour-intensive. Kabii (1991) estimates average annual Lamu household
consumption at 0.15 m'; from Lamu licensing records consumption in Lamu is 0.9 m' per household
per annum but this includes non-mangrove wood. Ferguson (1993a) estimates that national domestic
consumption is 2 100 m' per annum. Domestic firewood is therefore not a major consumer of

mangroves.

5.1.4 Boat Building
The bowed branches of old Sonneratia alba are used for the ribs of boats, and Heritiera littoralis cut at
Kipini is used in the Lamu region for masts of the boats; the latter is a very recent development and
Heritiera littoralis is extremely scarce in Kenya. Dug-out canoes for local fishermen are frequently made
from the large trunks of Aoicenniii marina.

5.1.5 Other Uses
Mangrove wood is used as fencing material, generally from the smaller sized trees (mazio, pau and
fito). Ceriops tagal and Lumnitzera racemosa are thought to be preferred. Sticks for supporting fish nets
and marking fishing grounds are also obtained from the mangrove (mainly fito). Quantities used for
both purposes are unknown. In the South Coast timber from Aoicennia marina is sometimes used to
make beds; this practice is not common and is sustainable. Fish net floats are made from the
pneumatophores of SonneratM alba.

Traditional medicines are prepared from the bark and sometimes fruits of various tree species. No
information is currently available on quantities, uses or effectiveness. Preservatives for fish nets and
mats are produced from bark,mainlyof Ceriops tagal.Tannin used to be extracted commercially, though
this no longer occurs. Bark removal may kill trees, though no evidence of this was found by Ferguson
(1993a).

Mangrove foliage is occasionally browsed by domestic stock, though on a very small scale.
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5.2 Honey

Honey is currently extracted on a small scale from bees' nests found in Bruguiera gymnorrhiza by
smoking the bees and then felling the tree. No use of hives in mangroves is known, nor is there any
information on the feasibility of honey extraction on commercial scale. It seems that bees feed mainly
on Bruguiera gymnorrhiza which is relatively rare.

5.3 Non-Extractive Use

5.3.1 Tourism
Tourism is the country's largest foreign revenue earner, and the coast is a major attraction, with the
coast representing a major part of the industry. However, very little mangrove tourism has been
developed in Kenya to date;dhow trips are organised in a few places including the Ramisi River, Mida
Creek and Lamu. Mida Creek also d raws bird watchers,where the Crab Ploveris a particular attraction.
There is very little interpretation of the mangroves to tourists, except at Ramisi River.

There is considerable potential for further development of mangrove tourism, particularly in the Lamu
area, Tana River and at the South Coast. This should be carefully controlled to minimise adverse
impacts. Coral-based tourism is well developed in Kenya and generates significant amounts of
revenue; this tourism is at least partially dependent on the survival of mangroves since they protect
coral reefs (see Section 1.4 & 5.4.1).

5.3.2 Research and Education
There are various pure and applied research programmes undertaking studies of the mangrove
resource. Schools and universities visit mangroves for teaching purposes. Mangroves are a very easy
resource to visit, and touch on a variety of curriculum subjects.

5.3.3 Cultural and Religious Use
The forest on Chale Island has traditionally been a sacred kaya, the only mangrovC kaya on the coast.
Kayas have been conserved by local people over the centuries for ritual and spiritual use. However,
with the recent construction of a hotel at the entrance to the island and consequent tourist use of the
forest, the local people no longer feel ownership of it and it is losing its cultural importance.

5.4 Indirect Environmental Benefits of Mangroves

Besides the consumptive and non-consumptive uses outlined in the previous section, mangroves
provide many indirect benefits.

5.4.1 Coastal Protection
Mangrove forests protect the coastline and river banks by stabilising sediments and reducing erosion.
They absorb the remaining force of waves after they have passed overthe coral reefs and mitigate storm
floods. Buildinj's and land immediately behind the mangrove are therefore protected from erosion,
deposition of new sediments, and flooding. Itis possible that mangroves regulate salt intrusion inland
(Semesi & Howell,1992),hence protecting arable land,though there is no information on this for Kenya.

Between Ngomeni and Mto Kilifi sand-dune formation is occurring, as a result of the high sediment
load of the Tana River and the ocean current system within Unywana Bay. At Ngomeni the mangrove
is trapping sand and hence preventing the salt pans behind the forest from becoming engulfed.

Mangroves play a key role in protecting coral reefs and tourist beaches: if the mangroves were
destroyed the erosion and subsequent sediment deposition might well kill the corals and make the
beaches muddy and less attractive, having a serious impact on the tourist industry. However, there is
a lim it to the amount of additional sediment which mangroves can absorb. The large amount of
sediment in Ungwana Bay may explain why there is no coral there.
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5.4.2 Mitigation of Coastal Pollution

It is known that mangroves can absorb a certain amount of pollution, removing it from the ocean

system. However, they are vulnerable themselves, for example to oil pollution which kills mangrove

trees if their roots become covered with oil.

5.4.3 Marine Produce

The Kenyan marine fishery, valued at Ksh 71 OOO OOO in 1992, depends heavily upon the existence of
a healthy mangrove ecosystem. Around 9O°/o of all commercial fish species breed and lor feed in the

mangroves (Ntiba, 1993; Bennett & Reynolds, 1993). This value could greatly increase if mariculture

is expanded. Oyster culture on racks is currently occurrinj on an experimental basis at Gazi Bay, with

good results (Tack, 1991). Other possibilities include cage culture of fish and prawns, and culture in

conjunction with salt production.

6.THREATS TO MANGROVE FOREST
The main causes of mangrove forest loss in Kenya are: unsustainable exploitation (causinj" both
degradation and deforestation); loss due to alternative land uses; and natural causes.

6.1 Changes in Land Use of Mangrove Areas

No formal excisions have occurred in mangrove Forest Reserve, but there have been both officially
sanctioned and unofficial changes in land use. These include the creation of ponds for salt production
and fish and prawn culture, and the dumping of dredgings and garbage.

The salt-producing licensees hold a much larger area at Ngomeni than is currently required for salt
production; nevertheless the whole licensed area has been clear-felled. Low capital investment results
in pumping systems which discharge the residual water, with a high salt content, close to the ponds
rather than into the ocean, adversely affecting the vegetation nearby.lt has been recommended that the
areas covered by licences should be reduced to the existing salt-pond area (Forestry Department &
Kenya Wildlife Service,1993a). Increased productivity of the ponds, for example with the development
of mariculture, would provide a higher return, permitting better management and investment in
environmentally sound technology.

Any further felling of the forest towards the ocean would endanger the ponds. At the moment the
mangroves prevent the dunes from spreading inland.

Dredged material dumped in the Lamu mangroves is creating sites for hotel and other development.
This is an illegal form of land reclamation within gazetted Forest Reserves, and threatens remaining
mangrove in the vicinity.

6.2 Clear-Felling

Uncontrolled clear-felling has taken place on the South Coast for a number of years. This hasbeen done
without leaving any parent trees for regeneration, cuttingmost of the standing crop in a given area just
above ground level (mainly Xylocarpus granatum and Bruguiera gynorrhiza). No coppicing has occurred,
except for some Xylocarpus graniatum cut at chest level. Large areas now remain bare or are slowly being
invaded by marsh grasses. A swamp fern considered a pest in South-east Asia has also been recorded
in Kenya (Kairo, pers. comm.); it prevents the re-establishment of mangroves and is very difficult to
eradicate.

In some places, forexample Pate and Manda Islands in Lamu where lime is made forlocalconsumption,
roots are also harvested. This leaves large areas of exposed mud containing fewer tree stumps, resulting
in rapid soil erosion which severely hampers regeneration.

Appendix 13.13



On the South Coast some Sonneratia alba is also clear-felled for fuelwood. This species plays a vital role
in protecting the coast and the other mangrove species. When it is clear-felled the coast is exposed and
vulnerable to erosion.

6.3 Selective Felling

Studies in other countries indicate that selective harvesting might be optimal for marine species
dependent on the trees for food. Because the soil continues to be protected by the remaining trees,there
is a high production of detritus per hectare (the main food of many species), and there is the least
possible disturbance to birds' roosting sites.There is an urgent need for proper management guidelines
for these purposes, including harvesting of crooked trees.

6.4 Pests
Sonneratia alba is being attacked by a Lepidopteran wood borer pest, Zeuzera sp. (Mwangi & Ward,
1993). The exact cause of this pest attackis not yet known,thouj"h it has been suggested that the sea level
rise may have stressed S. alba and lowered its resistance (Ferguson, 1993b). All along the coast the
species appears unhealthy. This is a grave situation, given the important ecological functions of this
species in colonising bare mud, and protecting the mangrove forest by taking the brunt of wave action
on the ocean side of the forest.

6.5 Pollution
A variety of pollutants affect mangroves including oil from spills, garbage and dredgings dumped in
mangroves, and dischart"ed sewage. Most oil spills occur in the Mombasa harbour area; they result in
death of trees with no subsequent regeneration. Dumping of garbat'e and dischart'e of sewage have a
similar effect (eg the garbage dump near Mombasa and the sewage outlet of Lamu). Material dredged
from the Lamu channels is supposed to be dumped in the open ocean, but instead is deposited on areas
of mangrove forest. This kills forest in the immediate area and also ad jacentto the dumps, endangering
the coastline.

6.6 Sediment Deposition
Activities such as inappropriate agriculture upstream may cause increased sediment loads in rivers.
This can lead to sedimentation of river mouths, and accelerated accumulation of sediment in
mangroves which sometimes kills them (this is occurring, for example, in the Sabaki River).

6.7 Natural Causes

In the Ngomeni area newly formed dunes are burying the mangrove forest on the seaward edt'e and
killinj' it.

On a larger scale, sea-level rise threatens mangroves. If they become inundated for longer periods each
day, reducing the period of root aeration, long-term stress and sometimes death results. Sea level has
risen globally some 15 cm over the last hundred years.ltis predicted to rise another 6 cm every1O years
next century (Perneta, 1993). This could have a major although unpredictable effect on the mangrove
vq"etation. lnitiallyitcould shift further inland,occupyingthe bare saline areas currently found behind
it. Beyond this in much of the coast there are step-like marine terraces, and mangroves are unlikely to
colonise these easily due to the abrupt rises in altitude. The only place where mangrove forest could
expand freely inland is the Tana Delta.
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7.MANGROVE FOREST TENURE AND MANAGEMENT

7.1 Land Tenure of Mangrove Forest

Approximately 64 400 ha of mangrove area is gazetted as Forest Reserve. This area basically covers all
land between the high and low water levels of spring tides in nearly all areas where mangroves occur,
with a few exceptions. Further details are given in Ferguson (1993a). The gazetted area exceeds the
mangrove forest cover estimate of 54 OOO ha made by Doute et al. (1981) because it includes the saline
areas immediately inland from the mangrove forest.

A few areas of mangrove have subsequently been gazetted as Marine Reserve under the Wildlife Act:
Mida Creek (Watamu Marine Reserve created in 1968) and mangroves at Kiunga (Kiunga Marine
Reserve gazetted in 1973). These were not degazetted as Forest Reserves, and so technically are double
gazetted.

7.2 Management of Mangrove Forest

Until fairly recently mangrove forest management has been the exclusive responsibility of Forestry
Department. Management activities mainly involved issuing licences for extraction of woody produce
(marine produce is controlled by Fisheries Department). Law enforcement activities were limited due
to shortages of boats and vehicles.With the gazettement of the Marine Reserves, KWS became involved
in management of those mangroves,though some confusion arose because of FD and KWS'S conflicting
policies on utilisation.

With the signing of the MOU, Forestry Department and Kenya Wildlife Service are now jointly
responsible for management of all mangrove forests. Forestry Department is still responsible for
extraction of forest produce. Some officers are already collaborating together on a local basis; formal
cooperation will shortlybe promoted. However, other relevant organisations must also be involved in
this cooperation, especially Fisheries Department since the fishery is highly dependent on the

m angroves.

Exploitation of the mangrove forest has in general not been based on sound technical data of standing
volumes and sustainable yields, nor on an understanding of the ecological and economic impacts of
different forms of offtake or conversion to other land use. As in the terrestrial forests, large-scale over-
exploitation has been allowed tooccur, followingwhich drastic control measureshave been introduced:
for example, the bans on charcoal-making and export of mangrove products in the 1970S and 1980S.

In 1993 a resolution was passed by Forestry Department and KWS to stop all clear-felling and
uprooting, to stop all commercial cutting of boriti and mazio pole size classes, and to give total
protection status toSii lsland,Tana River Delta,the Kiunga area and Chale Island (Forestry Department
& Kenya Wildlife Service, 1993b). These resolutions have not yet been substantially implemented.
Some improvements have been made to the fuelwood harvesting process on the South Coast, including
the marking of seed trees which are not felled.

There are no current manat'ement plans for mangrove forests, so Forestry Department and KWS
managers have no guidance as to how to manage the resource.

A large amount of research has been undertaken in the Kenyan mangroves, mostly specialising in the
marine benthos. Some research has direct relevance to management: for example, trials of replanting
mangroves in clear-felled areas which are giving successful results.
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7.3 Future Management Actions

7.3.1 Planning, Management and Multiple Use
· Production Qf multi-disciplinary management plans for mangroves is a high priority for

Forestry Department, KWS and Fisheries Department.

" The protective function of mangroves for conservation of the coastline, coastal property,
shipping routes, the fishery and the tourism industry should be a prime consideration,
and extractive use should not conflict with this.

· Increased protection status for those areas proposed in Section 2.2 should be
implemented, either through gazettement as Marine Reserve or through zoning as
protected area in the management plans.

" Elsewhere, multiple use of manj'roves should be promoted, in Qrder to optimise the value
of the resource. Offtake of woody produce should be rationalised and reduced to
sustainable levels.

" A set of guidelines on optimum harvesting techniques is required, and training provided
for cutters and Foresters who will implement them.

· Alternatives should be sought to products which are being over-exploited.

· Degraded areas should be rehabilitated.

" There may be opportunities for increased involvement of local communities in mangrove
conservation, including rehabilitation of clear-felled areas.

" Research results from Kenya and elsewhere should be drawn upon to improve
management of Kenya's mant'roves.

7.3.2 Future Research
Research programmes should focus on filling the gaps in knowledge critical for management planning.
Currently there are three priority gaps:

" Information on the importance of particular mangrove areas for fish, and management
requirements to conserve fish populations.

· Data on growth rates and yields of polewood.

" Socio-economic information on mangrove use by local people.
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APPENDIX 14
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Or in East Africa from:
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Nairobi, Kenya
Fax (254) 2 741424
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Utilization of South Western Mau Forest by the Forest Dwellers. M. Lubanga.
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Aberdares Forest Reserve. L. Emerton & S. Majiwa. KIFCON/FD, September 1992

Forest Utilisation in the Shimba Hills National Reserve and the Maluganji and Mkongani Forest
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Damaj"e Caused by Forest Animals to Farms Adjacent to the South-western Side of Mount Kenya
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Strategies for the Sustainable Conservation of Forests under Threat from their Adjacent
Commun ities. M.C. Nurse & S.R. Edwards. KIFCON/BirdLife International, December 1993

Report on the FTPP Study Tour of Community Participation in Forest Manaj'ement in India.
7-17 October 1993. KIFCON

Community Liaison Activities in Three Villages on the Edge of the Kakamega Forest Reserve.
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Village Negotiations: Agreement Preparation for Village Based Forest Management and Protection.
CL Damen & N. Ambunya. KIFCON/Community Organisation Consultants, June 1993

Villaye Negotiations and Agreement Preparation: Follow-up Activities. O. Damen & N. Ambunya.
KIFCON lCommunity Organisation Consultants, October 1993
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KIFCON lOrganic Matter Management Network, March 1994

A Consideration of Strategies for Settlement of the Okiek Dorobo of South West Mau Forest.
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A Planning Consultancy on the South West Mau Forest Settlement Scheme. G. Rea, M. Nicholson
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A Critique of Standing Proposals and Recommendations for the Proposed South West Mau Forest
Settlement project. D. Hayward. KIFCON /Price Waterhouse Management Consultants, Harare,
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Annexes to the Report on the Consultation with the Mau Forest Dwellers April - May 1993
Richard Moorehead, KIFCON/IIED, May 1993

The Registration of the Forest Dwellers of the South West Mau Forest Reserve, 1991-1994.
J.D. Bateson. KIFCON, June 1994

South West Mau Forest: ECF Control, Destocking, Paraveterinary Training, Livestock Extension
and Fencing Requirements for the Proposed Resettlement Scheme.
M. Nicholson. KIFCON, November 1992

Mount Elgon: Conservation and Development Project Advisory Report.
L. Wily. KIFCON, June 1993

TOURISM AND VISITORS
The Development of Tourism in Natural Forests in Kenya. Policy discussion paper.
J. Oglethorpe. KIFCON April 1992

The Kakamega Forest Tourism Consultancy. T. Stevenson. KJFCON, September 1991

South-West Mau and TransMara Tourism Report. J. Oglethorpe. KIFCON, January 1992

TRAINING AND EDUCATION
Training Needs, Opportunities and Potentials in Relation to Natural Forest Conservation
and Management in Kenya: A Preliminary Report. P. Dearden. KIFCON/University of
Wolverhampton, February 1992

KIFCON Training Needs, Policy and Strategy: An Initial Report. Volume 1.
P. Dearden. KIFCON / University of Wolverhampton, June 1993
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Report on Indigenous Forest Conservation and Management Course 21 - 30 March 1994.
P. Dearden. KIFCON /University of Wolverhampton, April 1994

Report and Proceedings: Indigenous Forest Conservation and Management Course 21 -30 March
1994. P. Dearden. KIFCON/University of Wolverhampton, April 1994

Indigenous Forest Conservation and Management Course: Manual and Tutor Notes.
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Guides and Parataxonom jsts Training Course: A Manual for Trainers. KIFCON, July 1994
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KIFCON Training Prq"ramme: A Summary. J. Oglethorpe. KIFCON, June 1994
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Challenge, Response and the Role of KIFCON. What Future for Kenya's Indigenous Forests?
Issue Number 1. KIFCON, May 1993

KIFCON: Past, Present and Future. What Future for Kenya's Indigenous Forests?
Issue Number 2. KIFCON, December 1993
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Arabuko Sokoke Forest: The Official Guide. KWS/FD, (tourist guidebook - in preparation)'
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