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FOREWORD

This Environmental Assessment Report for Kwale is the result of
collaborative effort between the National Environment Secretariat (NES)
of the Ministry of Environment and Natural Resources of the Government of
Kenya, and the Southeast Consortium for International Development's
Environmental Training and Management in Africa (ETMA) Project. This
Project on District Environmental Assessment was initiated in ,978 with
the principal objective of finding ways of incorporating environmental
consideraticns into the process of District planning and decision-making.
Funding has come from the Kenya Government and the United “tates Agency
for International Development. The Project itself derives its motivation
from a number cf corisicerations, chief among them being:-

(1) that it is a facet of Government policy to b.,ing environmental
facters into the mainstream of Government policy-making in
order to optimise use of scirce resoirces for the overall
national good;

(i) that the Government has recognised the District as the primary
unit of planning ir order to effectively bridge the gap
between the grassroots and the higher policy-making levels.

To this end, the Government has established District
Development Committees to decentralise decision-making
and policy administration;

(i11)  that incorporation of environmental considerations at the
planning stages of any project or programme would help avoid
the costly correction of environmental degradation that
would otherwise ensue. This makes clear the need to ensure
the integration of development planning and environmental
management objectives at the District Tevel.

Thus this report, parallel to others in the series, is geared toward
making a contribution to the implementation and future formulation of the
District Development Plan for Kwale District. Its aim is to ensure that
the development of the district takes place without the destruction
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of the resource base upon which it depends. This would ensure a sustained
and enhanced quality of Tife for the people of Kwale. To this end, the
report is complementary not only to others in the series but also to other
parallel exercises being undertaken by the National Envivcnment Secretariat.

The basii framework of the project itseif derives di-ectly from the
Guidelines for Environmental Management (GEM) developed by the United Mations
Environment Programme (UNEP) and tailored to meet ihe specific requirements
of the district exercise. It is hoped, therefore, that the recommendations
contained ir this report will form a truly useful basis for the management
of the environment of Kwale District in the dynamic ccntext of the development
of the district.

I would Tike to sincerely thank all those persons who made contri-
butions to the success of this exercise including the following:-

The Government Ministries based in Mairobi for basic information
and data; the District Commissioner, Kwale, for his keen interest and
support during the fieldwork, the District Cfficers and their Divisional
Officers for the valuable information and data; the management of the
industries visited - Kenya Calcium, Bixa Factory and Ramisi Sugar Factory;
Councillors, Chiefs, Assistant Chiefs and the people of Kwale who provided
insights which helped attune the report to the realities of the district;
Mohammed Ishmael for the valuable information on changes within the Kwale
environment in the last fifty years; L. Gerlach for the useful discussion
of the socio-cultural arthropology of the Digo people; Kenya Marine and
Fisheries Research Institute (K.M.F.R.I.) for their support and marine
bivlogists; A, Robertson for her work on Kayas, B. Kendall for her input
on marine resources; the Forest Department for preparation of base maps,
and finally the multi-disciplinary National Environment Secretariat and
Kenya Marine and Fisheries Research Institute team whose contribution helped
make this report possible. -

The team that carried out the research and preparation of this
report include:

Mrs. G.N. Wanyonyi - Senior Environmental
Education Officer,{Head/DEAP)
Mr. D.N. Mathu - Chemical Engineer

Mr. D.M. Njora - Chemist
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Mrs. S. Suleman - Marine Ecologist

Mr. S. Siahi - Economist/Planner

Mr. V.K. Njuki - Sociologist/Geographer
Mrs. M. Gatahi - Biochemist

Mr. M. Muiyuro - Research Assistant

Miss L. Togo - Research Assistant

Mr. R.K. Ruwa - Marine Biologist - KMFRI
Mr. J. Achuku - Marine Biologist - KMFRI
Mr. T. Downing - Consultant with N.E.S.

It is my sincere hope that the work and co-operative spirit shown
by the above team will be sustained during the more important phase of the
implementation of recommendations and findings contained in this report,

D.R. KAMAU
DIRECTOR
NATIONAL ENVIRONMENT SECRETARIAT
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PART I
OVERVIEW OF THE KWALE ENVIRONMENT

1.0 OVERVIEW OF NATURAL RESOURCES

1.1 TOPOGRAPHY, GEOLOGY AND SOILS

1.1.1  TOPOGRAPHY

Kwale District is locited in the southeastern corner of Kenya, along
the coast south of Mombasa anc east of Mount Kilimanjaro (Figure 1),

It can be divided into four major physiographic units with altitude
ranging from sea level t- 420m in the Shimba Hills and 842m on Kibashi Hill
bordering Taita/Taveta District (Figure 2).

Coastal Plain

Tre Coastal Plain is generally below 30m and extends to 10 km inland
with the Mombasa-Lunga Road running almost along the centre of the Plain.
The coral reef runs almost parallel to the coastline 300m to 1000m away
from the shoreline.

Foot Plateau

Behind the Coastal Plain the land rises rapidly and in places abruptly
to the Foot Plateau which lies at an altitude of between 60m and 135m. At
the base of the Foot Plateau are Jurrassic Rocks which are exposed on the
northern part of the district. On the eastern edye of the Plateau there is
a long ridge of sandy hills composed of Magarini Sands.

Coastal Range

Rising steeply from the Foot Plateau is the Coastal Range., The Range,
otherwise known as the Shimba Hills, Ties at an altituar of 150m to 462m
and is composed of many sandstone (Mazeras Sandstone) hills which have been
protected by the Shimba Grit. Apart from a few summits, the Range is more
or less flat-topped. The hills include Shimba Hi1l (420m) in the south
and the isolated summits of Shimba (350m), Mrima (323m) and Ozombo (462m) .,
At their northern end, the hills appear to be terminated by a fault that has
shifted the Mazeras Sandstone laterally westward. The Cha Shimba River
(also known as Pemba or Manolo) has cut its course through the faulted zone
to form the so-called "Mombasa Gap" feature.

Nyika Plateau

The Nyika Plateau extends from the western edge of the Coastal Range
as the terrain drops steeoly to a plateau which rises gradually from about 180m
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FIGURE 1. LOCATION OF KWALE DISTRICT
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to 300m on the western boundary of the district. It is narrow in the south,
becoming wider in the north and is underlain mainly by basement system rocks.

1.1.2  GEOLOGY

The rocks of the district are mainly of sedimentary origin except in
the western side of the district (Nyika Plateau) where the basement complex
is found (Figure 3). The rocks are mainly metamorphic gneisses and schists.
In the sedimentary system of the rocks three well-marked divisions are
recognised:

Duruma Sandstone Series,
Tertiary Sediments, and
Quaternary Sediments.

The Duruma Sandstone Series consist of grits, sandstones and shales.
Sandstones are at the top and the grits at the bottom of the succession while
finer sandstones and shales are sandwiched in the middle. In this series
three classes are recognised.

The Lower Duruma Series (Taru Grits) consist of carbonaceous material
of Permian and Carboniferous period. The Taru Grits are found in the northerr
part of the district and are best seen along the Kinango-Samburu Road north
of Vigurungani becoming increasingly difficult to trace further south, A
block of coal was reported from a railway cutting near Taru (Gregory 1921
and Miller 1952) suggesting the possible existence of coal seams within the
series.  The Taru Grits reach a thickness of about 170m.

The Middle Duruma Series are composed of Maji-ya-Chumvi Beds and
Mariakani Sandstones. Both are of the Triassic period. The Maji-ya-Chumvi
Beds have the highest shale content of the Duruma Sandstones. Overlying the
Taru Grits, they consist of bluish-black, grey and greenish-grey, gritty,
often micaceous shales with interbedded yellowish white silty sandstones.
The shales weather to a brownish colour and being more easily eroded than
the sandstones, allow the formation of broad valleys along their strike.

The Maji-ya-Chumvi Beds are found in the Kinango area becoming, like the
Taru Grits, less noticeable towards the south.

The Mariakani Sandstone consists of fine grained sandstones and silty
shales that follow conformably upon Maji-ya-Chumvi Beds. They are more sandy
and more massive than their predecessors. In colour they are grey, greenish-
grey ov yellowish but attain brownish tinge, on weathering. Both Maji-ya-
Chumvi Beds and Mariakani Sandstone reach a thickness of about 2170m.
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The Mazeras Sandstones and Shimba Grits form the Upper Duruma
Sandstone Series and are the dominant topographical feature of the Shimba
Hills. They consist of massive cross-bedded, quartzo felspathia sandstones
and grits with interbedded shales in the lower horizon. They all reach
a total thickness of at least 300m. Outcrops can be seen near the Mombasa
Pipeline and in the Cha Shimba River.

The Tertiary Sediments Series in this area are associated with the
Magarini Sands found in places 1ike Matuga. These sediments are made of sands
and gravels which reach a thickness of about 130m. The Magarini Sands are
of Pliocene period and are deltaic and continental in origin. They are highly
susceptible to erosion.,

The Quaternary Sediment Series in the area are of two types. First
there are the coral reef made of Coral Limestone and lagoonal deposits made
of calcareous sands and quartz sands. They are of the Pleistocene period,
reach a thickness of about 100m and usually 1ie between 3 km and 5 km inland-
as they are of marine and lagoonal origin. Secondly, there are river deposits
of alluvium of the recent geological period. These are found in Mangrove
Swamps.

The district is endowed with a variety of minerals including iron ore,
limestone, zinc, zircon, gypsum, manganese, lead, monazite (a calcium phosphate
compound) nepheline (a potassium sodium and aluminium compound) and gorceite
(a barium aluminium phosohate compound). Thus there exists a great potential
for exploitation of of industrial minerals in the district especially on
Mrima Hill where several mineral ores such as iron, manganese, niobium,
titanium, molybdenum, nepheline and gorceite are known to exist. Preliminary
estimates of manganese ore reserves at Mrima Hill place the tonnage at
over 600,000 while the tonnage of iron ore is estimated to be between 3
and 15 million.

Sand is another valuable resource. At present it is being collected
without proper control and at an alarming rate especially in Tiwi and Waa-

1.1.3 SOILS

The soils of the district vary with the topography and geology of
the area (Figure 4).

In the Coastal Plain corals, sand, clay, loam and alluvial deposits
are found. The soils of the Mangrove Swamps are very poorly drained, very
deep, excessively saline, olive to greenish grey, loam to clay and often
with sulfidic material.
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The Foot Plateau consists of deep permeable loamy soils suitable
for agriculture especially around Matuga.

The sandstones and grits on the Coastal Range yield a fairly good
fertile soil well suited for cultivation as evidenced in the Shimba Hills.
The steep slopes are very susceptible to soil erosion if cultivated or
overgrazed.

The Nyika Plateau is overlain by poor soils except for occasional
patches of better quality reddish-brown, sandy soil.

Generally the soils in the distiict and especially in Kinango have
been degraded through erosion. Inadequate rainfall hinders the improvement
of the soils. Soil erosion in the district is usually caused by leaving
the land bare through clearing of the vegetation cover for cultivation,
charcoal burning, building poles, road construction and sand collection.
Overgrazing, another major contributor to soil erosion, is particularly
serious in the northern semi-arid region where the vegetation cover is
sparse.

1.1.4 IMPLICATIONS FOR ENVIRONMENT AND DEVELOPMENT

Bearing in mind the terrain and geology of the district and taking
into consideration the poor state (sandy) of the soils in most parts of the
district, great care must be taken in cultivation, mining, sand collection
and road construction to ensure that minimal soil erosion occurs as a
result of these activities. In addition to directly degrading the soil,
erosion silts up valuable water reservoirs making them less useful in the
dry season. Sand collection especially in Matuga Division is not only a
potential source of massive soil erosion but also a threat to the condition
of already poor secondary roads in the area. Moreover the owners of the
land from which the sand is collected get very little for the sand (about
K.Shs. 40.C0 per 7 ton lorry). There is need to check this trade.

Due to lack of awareness among the inhabitants of Kinango animal
manure is not used to improve the soils on the few patches of cultivated
land. The manure can be a valuable fertiliser rather than a source of

water pollution.

According to the geological reports, and, theoretically, since the
Taru Formation Ties in the same belt as the Karoo of South Africa, there is
a possibility of coal and associated mineral deposits in the district.
This should be investigated more seriously. Mineral ores of industrial
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value exist, especially for metal industry and fertiliser manufacturing,
Local sources of fertilisers are even more important given the high prices
of imported fertilisers,

1.2 CLIMATE AND WATER RESOURCES

1.2.1  CLIMATE

The climate generally is related to the regional climatic patterns -
the semi-annual passage of the intertropical convergence zone and the two
monsoons, the northeastern (Kazkazi) in January to March and the southeastern
in June to October (Figure 5). The dominant rainy season is March to June,
while the short rains in November to December are only Tocally reliable
(Figures 6,7, and 8) The southeastern winds are forced upwards by the
tree-covered coastline and further inland by the Shimba Hills., It is
estimated that in the coastal lowlands 30% of the cultivated land should be
planted with trees, otherwise the sea breezes may not be forced upward
enough to cause rainfall (Jaetzold and Schmidt, 1983). The waves in the
wind patterns caused by the coastline and Shimba Hills result in a climatic
zonation of broad bands which are parallel to the coast.

The coastal lowlands are the wettest climatic zones with average
annual rainfall of over 1000mm (Table 1.1). The long rains growing veriod
is over 155 days 6 out of 10 years, while for the short rains the season
is usually 40-55 days. The wettest area is around Ramisi, with the climate
getting drier to the west and north, Average annual temperatures are
above 28°C.

The coastal uplands, centered on the Shimba Hills, are drier, averaging
970-1250mm per year. However, the growing period is in places longer
than at the coast especially in the short rains. The long rains are
135-155 days and the short rains vary from 40-75 days (60% reliability).
Average temperatures are one to two degrees cooler than along the coast. Further
to the Tee of the Shimba Hiils two climatic patterns are interspersed.
The wetter millet zone receives 600-900mm rainfall per year while the ranching
zone averages 500-600mm per year. Their average temperatures are similar.
The growing season in the long rains (40-105 days) at 6% reliability
could be sufficient in some places for crops.

Next to the Shimba Hills area is a climatic zone suitable for several
crops. Average annual rainfall is 850-1200mm and the growing seasons
total 125-280 days(G0% reliability) with the long rains being more
productive. Average annual temperatures are 257-26.6°C.
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TABLE 1.1 CLIMATIC ZONES, KWALE DISTRICT
Annual Annual 60% Relia- 60% Reliability
ZONE Average Average bility Growing Season
Temperature °C Ra&;fal] LR Ra1nfa]15R Days LR SR
Tropical 26.6-26,3 1200->1400 750-900 80-150 167-195 <45
Lowland
Coastal
lL.owland 26.6-26.0 1000-1350  500-800 100-180 165-175 <40
Coastal 26.0-24.0 970-1250  380-800 160-200 135-195 40-75
UpTlands
Medium 26.6-25.0 850-1200 230-600 80-200 85-155  <40-75
Agricul-
tural
Marginal 27.5-24.3 600- 900  150-280 50~ 70 40-105 <40-55
Agricul-
tural
Ranching 27.5-24.6 500- 600 100-150 50-120 30~ 40 20-30
NOTES:  Amount surpassed on the average 6 out of 10 years during the cropping season.

source:

LR
SR

- Long Rains

- Short Rains

Jaetzold and Schmidt 1983
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1.2.2  WATER RESOURCES

Kwale District lacks adequate surface and underground water resources
(Figure 9). There are only two reliable surface water sources both of which
are to the north of the district. Several seasonal springs from the Shimba
Hills catchment area and a few seasonal rivers in the south are other sources
of water. The forested catchment areas are protected but some parts have

been encroached by farmers.

Rivers Pemba and Mwachi in the northern part of the district are

the only reliable surface water sources.

Springs around the Shimba Hills and Rivers Mwambone, Mwachema,
Mkurumuji, Ramisi, Mwena, and Umba, have varying degrees of reliability and
salinity as they flow towards the Indian Ocean. Pumped water supply schemes
based upon these springs and rivers, together with groundwater in the
coastal sedimentary formations (also with varying degrees of reliability
and salinity) serve as temporary solutions and minor sources of supplementary

water for the district population.

In addition to these, there are over 70 earth dams across the district
and ceveral others are being developed in the hinterland areas, particularly
for ranching purposes. They are, however, unprotected and many are silted,
seaconal and unfit for human consumption unless treated.

Boreholes and wells are another major source of water in the district
(Table 1.2), Most of these have hard, well-mineralized water but generally
without organic pollution. An exception is the Tiwi Borehole No. 1 which

has soft water with some organic pollution.

1.2.3  IMPLICATIONS FOR ENVIRONMENT AND DEVELQPMENT

The major iiiportance of the climatic patterns of Kwale District are

several:

- the prime agricultural potential is east of the Shimba Hills,
except for the area from the Shimba Hills to the coast the
district is dry leading to few watering points in the hinterland,

- rainfall is quite variable, both in its distribution and
amounts,

- trees are important in causing rainfall over the coastal area,
as well as in creating a suitable microclimate.

Water supplies are adecuate only in selected areas where boreholes
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TABLE 1.2 INVENTORY OF UNDERGROUND WATER RESOURCES
BOREHOLE/WELLS APPROX. WATER CONDITION WATER PUMP TYPE
LEVEL QUALITY

MATUGA DIVISION

Tiwi 1 - 7-10,000 gals/hr - -
2 - 7,000 " - -
3 - 4,000 " - -
4 - 8,000 - -

KINANGO DIVISION

Sapo Mm Working Fresh Lister 6 cc

Ndavaya 10m " Salty "

Dambale 12 m " " "

Mtaa* 12 m Abandoned " n

Kituu* 17m " " "

Makamini* 3m " Salty/Petrol "

smell

Kinangoni* 14 m " Salty "

Banga* 15 m " Salty "

MSAMBWENI DIVISION

Vanga - 2 Working - -

- 2 Planned - -

Lunga-Lunga 2
150 Wal1s

KUBO DIVISION

Seasonal Wells

1,500 gals/hr

NOTES: * Broke down when taken over by the County Council due to lack of

maintenance.

SOURCE: District Water Officer, 1983
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or wells are productive, near permanent rivers, or along the major
pipelines to Mombasa. For much of the district, the lack of water is a
major constraint to intensive utilisation of the land resources.

1.3 VEGETATION
1.3.1  VEGFTATION ZONES

The vegetation of Kwale District has not been surveyed since before
Independence (Moomaw 1960). The broad classes described in that study can
still be distinguished, but the vegetation within the zones, has, in
most cases, been greatly modified by agricultural and forestry practices
(Figure 10). Appendix 8.2 shows some of the more important plant species
in each zone. It is usually accepted that the coastal belt, up to the
semi-arid area, was once a mosaic of forest and woodland, and the vegetation
types are based on this assumption.

I Acaci Thorn Bushland (Acacia-Euphorbia)

This is a semi-arid vegetation type dominated by species of Acacia
and Euphorbia and found from west of a line from Samburu to Kinango and
is by far the largest zone in the district. There is very little cuitivation
and water is the limiting factor in any agricultural development. The
major exception is Nyari Estate at Taru where a large sisal estate has been
established. The rest of the area is divided between ranching and wildlife.
The main tree species are Acacia lahai, A. seyal (mgunga) and A. senegal
(kikwata), with Commiphora spp. and Terminalia spp. and the twc trees of
Euphorbia spp., E. nyikae and E. robechii. A considerable quantity of
charcoal burning takes place with subsequent degradation of the more

wooded ares, for example, low hills such as Kilibasi.

I1 Lowland Dry Forest (Manilkara-Diospyros)

This type of vegetation at one time occupied a considerable area
but is now restricted to a narrow belt between the semi-arid Acacia Thorn
Bushland and the Brachystegia Woodland. It is a transitional type of
vegetation dominated by Manilkara spp. Afzelia quanzensis (mbambakofi),
Diospyros vaughanii and Brachylaena hutchinsii (muhuhu). It is found
between Mariakani and Conja, but fire and cultivation have combined to
eliminate the original woodland almost entirely. With good management
this zone can carry productive pasture, as demonstrated by the Livestock
Improvement Centre at Mariakani. The lowland dry savanna found between
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Mombasa Creek and Duguma is characterised by Manilkara and Dalbergia

small trees and Hyparrhenia grassland. Other tree species include
Pilostigma thonningii (mchikichi), Sclerocarya caffra (mngongo) and Cassia
singueana (mbaraka); and the important grasses are Hyparrhenia spp. and
Themeda triandra.

IIT Lowland Woodland (Brachystegia-Afzelia)

The remnants of this type of vegetation are found in the Mwachi
Forest, on the Matuga ridge, on the north-east and west slopes of the Shimba
Hills, at Mkongani West Forest and on the west slopes of Jombo Hill. The
soils are deep and freely draining and with increasing settlement the land use
is changing from pasture to crop agriculture. The main tree species are
Brachystegia spiciformis (mrihi) and Afzelia quanzensis (mbambakofi), but
these are now rare, and the grasses are mainly Digitaria mombassana, Panicum

maximum and Eragrostis perbella,

IV Lowland Dry Forest on Coral Rag (Combretum-Cassipourea)

There is a narrow strip of land, usually less than 5 km wide,
extending inland from the coast where the coral rock (a previous reef level)
is very close to the soil surface and outcrops in some cases. This area
stretches from Likoni to Chale Island, with a short stretch at Shimoni
and again at Vanga. The red soil between the rock is very fertile. The
original forest type can be seen in the remaining patches of sacred forests,
the Kayas, as at Waa, Tiwi, Diani and Kinondo and in the Jadini Galu forest.
The dominant trees are Combretum schumannii (mgurure), Cassipourea euryoides
(mngome) and Adansonia digitata (mbuyu). Dense coastal thicket dominated
by Lantana camara, L. viburnoides, Securinega virosa ind Bridelia micrantha

amongst others, has followed forest destruction and where this has been
eliminated by cultivation and fire, a rough weedy grassland dominated by
Hyphaene compressa (doum palm) takes over. The palms are usually stunted
by repeated seasonal burning and by harvesting to make mats and baskets.

V Lowland Rain Forest (Sterculia-Chloropnora)

This forest type is rich in hardwood species such as Chlorophora
excelsa (mvule) and Trachylobium verrucosum, and is being continually
depleted by logging with Tittle replacement, despite most of the forests
of this zone being gazetted reserves such as Shimba Hills, Muhaka, Gongoni,
Ramisi and Umba River Valley, Buda, Mrima and Jombo. The genetic diversity
of this forest zone is very high and many rare species occur. For example,
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a vine found in Buda Forest is an undescribed species of Ancistrocladus
which is unknown elsewhere in East Africa and with its nearest relative in
the forests of Zaire. The forest occurs in the higher rainfall areas and
there is usually a relatively high water table.

VI Lowland Moist Savanna (Afze]ia-A]bizia/Panicum)

This is the next most widespread vegetation type and occu:'s between
the hills and the coast. It is derived from the Lowland Rain Forest
(V above) and grades into the grassland derived from the coral rag forest.
It is nearly all under some form of cultivation. Tree species such as
Vitex mombassae (mfundumaji), Fernandoa magnifica (mlangalanga) and
Ziziphus mauritiana (mkunazi) survive, and grasses include Panicum max imum ,

Pennisetum polystachyon and Sporobolus pyramidalis,

Moomaw (1960) associates the palm dominated area in the Shimoni
peninsula with this vegetation class although it is probably derived in
a different way from the Lowland Rain Forest which contains many palms.
This 'Palm Woodland' is dominated by Borassus aethiopum and includes Hyphaene
compressa, H. coriacia, Elaeis guineensis and Phoenix reclinata, referred

to in Kiswahili as ‘minyaa' and is fast disappearing due to the extension
of agricultural settlement and uncontrolled fire.

VII Mangrove Thicket (Rhizophora-Avicennia)

The mangrove stands are confined to tidal estuaries, particularly
around Gazi, Shirazi, Wasini, Majoreni and Vanga. The main specics are
Rhizophora mucronat: (mkoko) and Avicennia marina (mchu). The landward

margins of these areas support a saline grassland which can be used to
grow rice as at Vanga.

VIIT Coral Cliffs and Beach Crest (Capparis-Ipomoea)

Much of the shoreline of the south coast is low coral cliff, more
or less covered with a salt tolerant thicket of low shrubs such as Capparis
cartileginea, which shade the sandy coves below. The more open beaches
have a stabilising crest vegetation of Ipomoea and Casuarina trees.

This beach crest vegetation is sometimes cleared on residential plots,

a practice which can lead to beach erosion,

IX Pans and Ponds (Cyperus-Nymphaea)

There are many small areas of open water (ziwa) in the lower parts
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of the coastal strip, formed naturally by impeded drainage or by removal

of building sand coral blocks, or materials for road building. These are
usually seasonal, being covered with Nymphaea (water 1ilies) and surrounded
with Cyperus spp. when full and then used to grow rice as they dry up.

1.3.2 FORESTRY

There are eleven Forest Reserves and three main mangrove forests
in Kwale District (Table 1.3.0 and Figure 11). Forestry plantations in the
district have not been very successful. The 5 ha. plantation in Buda
Forest was planted in 1961 on an experimental basis for pulp productiocn
but the trees are still too small to be used for any economic enterprise,
The plantations of pine and other exotic species in Shimba Hills have not
done well and have suffered from elephant damage, (See Section 3.1). It is
estimated that there will be no economic return from them until at least
in 1990. Logging and pitsawing of indigenous tree species is a chronic
problem which has proved difficult to control. Despite their high rate
of depletion, indigenous trees, especially the ones in high demand, e.g.
mbambakofi (Afzelia), mvule (Chlorophora) and mtandarusi (Trachylobium),
have been difficult to establish in new plantations.

1.3.3 KAYA FORESTS

The Kaya forest patches have in the past been protected by local
traditions but are now suffering encroachment and over-exploitation because
of increasing agricultural settlement, and because of the need for fue]wood
and building poles for the rising population and supply the tourist industry
based in Diani. Kaya means 'homestead' in nearly all the Mijikenda
dialects and one guide referred to the forest as 'nganasa', the Masai word for
a boma. The Kayas were originally places of refuge for the Duruma and
Digo where they hid from invading Masai. Later, as this threat subsided,
the forests were used by the elders for prayers, ceremonies and were
revered by the rest of the people because they had protectad their ancestors.
The elders used the plants in the forests for medicinal and religious
purposes and stayed there when close to death and were buried there. Some
of the Kayas had been places of settlement before the Mijikenda came from
the north, as evidenced by ruins of mosques and ancient wells which were
presumably built by coastal Swahili people. These ruins were incorporated
into the Digo rituals,

The following Kayas have been noted:
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TABLE 1.3 FOREST RESERVES IN KWALE DISTRICT, 1983
NAME OF RESERVE ~ GAZETTED  INDIGENOUS  GRASSLAND PLANTATIONS (ha)
SIZE (ha) FOREST (ha) (ha)

PINES ~ CASUARINA  OTHERS

Shimba 19243.0 3899.3 13956.0 1297.6 - 90.1
Mkongani North 1113.0 1113.0 - - - -
Mkongani West 1366.0 1766.0 - - - -
Mailuganji 1714.7 1421.7 293.0 - - -
Gonja 842.0 721.0 115.0 - 2.5 3.5
Gongoni 824.0 628.0 196.0 - - -
Buda 668.0 661.0 2.0 - - 5.0
Mrima 376.8 371.0 - - 5.8 -
Marenji 1528.5 1523.5 - - 4,0 1.0
Jombo 906.5 901.5 5.0 - - -
Mwachi 418.0 345.8 - - - 72.2
MANGROVES
Vanga 3496.5 3496.5 - - - -
Funzi 2371.5 2371.5 - - - -
Gazi 477.5 477.5 - - - -
TOTAL 35341.0 19297.3 14567.0 1297.6 12.3 171.8

SOURCE: District Forest Officer, 1983
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Kaya Mtae, in the Mailunganji Forest, has large caves and is still used
although the forest is being logged.
Kaya Bombo, west of Ngombeni, is reportedly still in use.

Kaya Pungu, east of Ngombeni, has practicaily disappeared, but the caves,
and those at Similani nearby, are still sacred. Similani is said to be
the most important sacred place for all the Digo.

Kaya Waa, on the cliff edge near Waa, is ralatively intact, with one
dedicated elder 1iving nearby, and is used for ceremonial purposes.

Kaya Tiwi, behind Diani Reef Hotel, is still in use and strangers are not
allowed into it. The elders say that even firewood for sacrifices has
to be brought in from outside.

Kaya Diani, behind Two Fishes Hotel, is said to be still in use.

Kaya Kinondo, on the road past Galu beach, is still in use and contains

a very rare and only recently discovered shrub (Grevea), as well as a few
potentially very valuable timber trees (Calophyllum) seedlings of which
are being used to start a trial plantation,

Chale Island, is forested and is still used for prayers.
Msambweni, has an important sacred cave in a grove.
Shimoni, has sacred caves.

A brief survey was done and it was not possible to visit all these
sites, some of which may only be sub-Kayas or sacred groves and not full

Kayas.

1.3.4  IMPLICATIONS FOR ENVIRONMENT AND DEVELOPMENT

The conversion of areas of indigenous vegetation communities to
agriculture, rangeland and degraded bushland is continuing at a fast pacc in
Kwale District, partly as a result of the increasing demands of the urban
area of Mombasa and partly because of the expansion of the Diani Tiwi
tourism complex. The wnrkers in the hotels need places tc Tive and Ukunda
is growing rapidly with a resultant demand for building poles, thatching
materials, fuelwood and charcoal, all of which are taken from the indigenous
forests and woodland in an uncontrolled way. The Snimba Hilis Settlement
Scheme and the settlement area around Jombo have increased the area under
crop cultivation and reduced the indiyenous forest and woodland cover
without any new fuelwood plantations being established. Although some
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agro-forestry is practised on these schemes with perennial tree crops
such as cashew-nuts being planted, the general trend is for a reduction
in the area of woody vegetation with a consequent deleterious effect on
rainfall and watershed protection. Immigrant farmers carry out shifting
cultivation of tomatoes on the coral rag area with no care for the land
and their land clearance technique using fire has destroyed far more of
the precious venetation cover than they use in any one season. They also
destroy valuable timber in the remaining forest patches by cutting large
trees to make split planks for the tomato boxes. Contractors seeking
building materials (sand and coral blocks) for Mombasa have denuded many
small areas without any thought for the control of soil erosion or for
replanting the bare areas. Sawnillers have cut out the best timber trees
and those of easy access leading to this forest canopy. All these factors
have led to a loss of natural resources and these will have Tong-term
implications for the district as a whole, despite the short-term gains
made by the people who carry out the activities described above.

Industrial enterprises like Calcium Products Limited and Ramisi
Sugar Factory cut trees in areas threatened by deforestation to meet their
energy needs. In Kinango and Msambweni Divisions charcoal burning is now
controlled but cutting building poles (for sale in other areas) and
overgrazing due to overstocking are still major problems. All these
activities lead to removal of vegetation cover making the already poor
soil susceptible to erosion.

A substantial amount of vegetation cover had been cleared to give
way to mining on Mrima Hill. However, the mining has been stopped and
rehabilitation of the site is currently going on.

Burning of bush and grasslands as a way of clearing for cultivation
or allowing easier sprouting of new grass is common in the district.
Unfortunately successive burning destroys a lot of valuable vegetation.

1.4 WILDLIFE AND FRESHWATER FISHERIES

1.4.1  TERRESTRIAL WILDLIFE

The wildlife population at lower elevations of Kwale District is
generally low. Higher densities are found in the Shimba Hills and
adjacent areas, and in pockets of forests throughout the district. Kenya
Rangeland Ecological Monitoring Unit's (KREMU's) national counts include
data for the Kilifi/Kwale and Tsavo eco-units (Table 1.4). The trends
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TABLE 1.4 ANIMAL CENSUSES IN SOUTHERN COASTAL ECO-UNITS
KILIFI/KWALE TSAVO
ANIMALS 1977 1978 1980 1977 1978 1980
Cattle 157,900 188,300 259,200 58,400 67,200 77,200
Shoats 278,800 211,900 247,600 13,900 27,400 5,500
Donkeys 330 200 - - -
Elephants 610 - - 14,200 15,800 6,700
Rhinos 50 - - 820 160 20
Giraffes 190 540 790 2,800 2,800 3,800
Buffalo 560 - - 3,900 9,400 9,700
Eland - 120 1,100 4,500 5,300 3,700
Oryx - €30 1,500 14,800 17,400 10,900
Kongoni 90 540 1,500 2,400 3,000 6,200
Hartebeast - - - - - 510
Topi - 120 - - 110 -
Hildebeast - - - - - -
Thomson's )
Gazelle ) - - 280 1,600 2,600 1,400
Impala 2,000 1,800 4,700 3,800 3,800 3,300
Gerenuk - 120 150 630 1,200 1,300
Water-buck - 270 150 1,600 1,000 2,600
Lesser Kudu 50 560 150 590 1,500 1,100
Zehra - 370 580 11,400 19,100 23,600
Ostrich - - - 1,900 1,300 1,400
Warthog 1,700 850 910 5,800 5,600 2,900
NOTE: Standard errors are reported in source document: they are

proportional to the size of the population and vary from 15% to 100%.



- 28 -

indicate that the number of elephants decreased up to 1980 but, appear to

be increasing now, particularly in the Shimba Hills National Reserve

(Table 1.5). Buffaloes are numerous in the lower part of the Shimba Hills.
Other common animals in the reserve include bushbuck, monkey, baboon and
leopard. In 1970-71 roan antelopes were translocated from the Ithanga Hills,
where their habitat was threatened, to the Shimba Hills. The translocation
has not been a great success. There are probably a number of different
reasons why the population has dropped from the original 38 animals, including
poaching for food, habitat loss and population dynamics. Already some parts
of Shimba Hills National Reserve are being threatened by the surrounding
population, particularly the Longo Magadi Forest and Mkombe Valley.

The Reserve is surrounded by small holding mixed farms. Althcugh
wildlife is a big tourist attraction which earns the country foreign exchange,
farmers in this area need to be protected from wildlife menace. Wildlife
damage to crops is most severe in the Shimba Hills settlement area south-east
of the reserve. The target crops are maize, cassava, yams, potatoes, sugar-
cane and fruits. Baboons and monkeys eat the crops during the day and at
night pigs, elephants and buffaloes take over. The farming families have
to guard their crops continuously both during the day and at night. Farmers
report very high losses and the process of compensation by the Ministry
of Tourism and Wildlife is lengthy and can take as long as 5 years, while
other claims are rejected. What farmers need is not compensation in form
of money but a Tong-term solution which will enable them harvest their
crops.

The Department of Wildlife Conservation and Management maintains
a game control post at Wendeyi and has built a high tensile fence to protect
farmers from bigger animals like elephants and buffaloes. Most of the
smaller animals 1ike monkeys and wild pigs 1ive within the farming areas,
along river banks, on uncultivated land etc. and that is where they should
be controlled from,

1.4,2 FRESH WATER FISHERIES

Fish farming has not yet taken root in the district. The reasons
advanced range from lack of permanent water courses, soil texture to
inadequate knowledge of fish farming. There is, however, some fish stocks
in some large dams in Kinango although their econcmic viability in terms of
commercial exploitation is not yet known,
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TABLE 1.5 WILDLIFE COUNTS FOR THE SHIMBA HILLS

ANIMALS YEARS
1983 1981 1980 1978 1973 1571 1969 1961 PRE'60s

Sable antelope 500 260 102 141

Roan antelope 11 18 22 8 38

Elephant 300 200~ 2,000
250

Buffalo 500 160~
180

Giraffe 3

NOTE: Counts are difficult due to thick forest cover.

SOURCE: 1983 are from District Game Warden's office.

Previous years are reported in Ross, 1981.
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Clarias and Protopterus are common species in the district. Although

no detailed survey has been carried out in the district families living
along rivers rely more on fresh water fish than on more expensive sea fish.
Comnercial markets for fresh water fish have not been established.

The Fisheries Department plans to introduce and promote aquaculture
in Kinango and Msambweni Divisions to alleviate the acute shortage of animal
protein in the diet of many people. Fish aquaculture studies will be
undertaken by the District Development Committee,

1.4.3  IMPLICATIONS FOR ENVIRONMENT AND DEVELOPMENT

Wildlife is an important resource for the district and efforts must
continue to limit poaching and activities which reduce their natural habitat.
The resulting concentration of game in ever more limited areas damages
the remaining habitat and may cause dislocations. Lions, for example, have
moved from the reserve to the ranching region, where they can hunt more
effectively. The importance of wildlife to tourism and the issue of the
Shimba Hills management are discussed in section 3.1.

The freshwater fisheries can be greatly expanded, first for local
consumption and later for commercial markets. Lack of water, infrastructure
and technical assistance are major constraints.

1.5 COASTAL AND MARINE RESOURCES

1.5.1  INTRODUCTION

This section describes the ecology of the coastal and marine resources
along the Kwale coast. The coastal zone of Kwale District may be defined
to include:

- a strip of land approximately 250 kilometres long from Maganyakulo
in Waa Tocation to Jimbo Settlement at the Kenya-Tanzania border,
- the territorial sea which extends seawards 12 nautical miles
from the coactline,
- the continental shelf which is a nautical prolongation of the
adjacent coastal plain,
- the exclusive economic zone which extends 200 nautical miles
seawards, and
= in a cultural sense, the Mwambao, a ten-mile landwards from the
sea, which was under the Sultan's rule.
The focus here is more properly on the coastline and adjacent marine
resources (Figure 12).
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The coastline consists of coral reefs, beaches and cliffs, river
inlets and mangrove swamps. Although sedimentation is not a major problem
in the district, influx of fresh water from rivers e.g. Ramisi and Umba affect
reef formation. Mangrove forests are found along the coast, most notably
around Vanga, Chale and Gazi. Mpunguti Marine National Reserve encompassing
11 sq. km and Kizite Marine National Park (28 sq. km) are located beyond
Shimoni.  In the park fishing and shell collection are prohibited while
in the reserve, traditional fishing is allowed.

1.5.2 MANGROVES

The mangrove community is one of the most productive and valuable
ecosystems. It has an important interdependence in the ecology of near shore
waters and a well defined ecological food chain. Populations of exploitable
organisms such as shrimps and crabs are associated with the swamps which also
act as breeding grounds or rearing grounds for larvae of commercially important
marine fish and crustacea normally captured away from the shore:

Phytoplankton and Zooplankton

T .
Food for fish

There are 8,795 hectares of mangroves in Kwale District distributed
as follows:

Nutrients

released into

TABLE 1.7 MANGROVES IN KWALE DISTRICT, 1984
Locality Area in hectares
Maftaha Bay 615
Ras Mwachema 5
Funzi Bay 2715
Vanga 4265
SOURCE: Kokwaro, 1984

Mangrove species occur in distinct zones as they have different
requirements for shade, turbidity and salinity (Figure 13). Some of the
species observed in the district are Sonneratia alba, Bruguiera gymnorhiza,
Rhizophora mucronata, Lumnithera racemosa, Xylocarpus granatum, Avicennia
marina and Cericps tagal.
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Mangroves are used for many purposes:

(a) building poles for houses and boats as they are slim, straight,
strong, termite and rot resistant, especially the Lumnitzera
racemosa, Rhizophora mucronata, Ceriops tagal and Bruguiera

gymnorrhiza;

(b) Firewood - especially among the Bruguiera gymnorrhiza, Ceriops

tagal, Lumnitzera racemosa and Xylocarpus granatum.

(c) Tannins - Bruguiera gymnorrhiza, Ceriops tagal and Xylocarpus

granatum. Tannins, extracted from mangrove barks, are used in
tanning leather,

1.5.3  CORAL ECOSYSTEM

The coral reef runs parallel to the coastline at 300-1000 metres frem
the shore and forms the seaward boundary of a unique and complex ecosyster.
The coral species found along the stretch of Kwale District can be grouped
into three different coral forms or shapes:

- the branching forms typified by the stags horn coral (Acropora),
- the plate-like forms, and
- the massive and generally rounded types.

The Poritidae and the Acroporidae are among the most important familie
of the reef builders and are well represented in the district. Colonies of
many thousands of tiny polyps occupy only the surface of coral - thus the |
name living coral. These polyps secrete a cap of lime or calciui. carbonate
around their bodies. Within the coral tissues are the Zooxanthel‘ae which are
small chlorophyl - containing protozoa. They live with the coral jolyps in
a state of symbiosis and although the exact nature is not known, il has been
found that corals deprived of their Zooxanthellae are unable to deposit
calcium, which is vital to the formation of their protective structures,

The major zones of the coral reef ecosystem are the barrier reef, cora]
gardens and lagoon, seagrass beds, fringing reef and “each liach (Figure 14).

Corals are limited in their development by several environmental
conditions:

(i) Harm water temperatures 20-28°C,
(i1) Salinity - clase to that of the ocean,
(iii) Shallow water depths - which permit enough light penetration
essential for the symbiotic algae living in the coral reef, and
(iv) Continuous supply of well oxygenated water - which provides
their food.
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Coral reefs are slowgrowing. The building of reefs results from a
balance between coral growth and destruction, and represents perhaps 7,000
to 10,000 years of coral endeavour (Bock, 1978),

Coral reef has several uses besides protecting the shore from wave
erosion. It is a very productive ecosystem and provides food for man
e.9. molluscs, crustacea and fish, Many species are found here due to the
abundance of food shelter. ' The coral reef is a major tourist attraction.
01d coral blocks are used as building material as is evident in some parts
of Waa, Tiwi and Diani.

1.5.4  FISHERIES

Fishing occurs along the entire stretch of the south coast. Rich
inshore fishing grounds are found at Shimoni, Vanga and Majoreni. These
grounds are mainly coral reefs which include Makokowe, Mwamba, Midira,
Mpwa, Mwamba cha Kitungamwe and Marembo reefs. Other fishing areas include
Sii, Diani and Tiwi.

Dermesals are normally caught in the inshore waters and include
such fish as Lethrino, (chengu - Swahili) Scarus (parrotfish) and Siganus
(Tafi).  The pelagic fish are normally caught in the open sea. This type
of fishing is rare on south coast except in the Pemba Channel which is
famous for sport fishing. Other types of fisheries include prawns, crabs,
Tobsters and the Beche-de-Mer.

1.5.5  IMPLICATIONS FOR ENVIRONMENT AND DEVELOPMENT

The coastal marine resources of Kwale are important for their
scenic/aesthetic value (both to local people and tourists), as sources of
food, and for commercial exploitation (see Chapter 3). Seawater could
be utilised for the extraction of salt as is the case in Ungwana Bay
in Kilifi District.

The coastal environment is in many respects fragile and :t needs
proper management. The major threats are from over-exploitation of shells,
fish, mangroves and potential environmental problems resulting from
pollution.
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2.0 OVERVIEW OF LAND USE AND HUMAN ENVIRONMENT

2.1 LAND ADMINISTRATION AND TENURE

2.1.1 LAND ADMINISTRATION

Kwale District covering 8,322 sq. km is divided into four administra-
tive divisions and twenty-one locations (Figure 15). Matuga and Msambweni
divisions are in the Coastal Plain and Foothills. Kubo Division encompasses
the Shimba Hills Settlement Scheme while Kinango Division, the largest,
contains the dry western part of the district.

2.1.2  LAND TENURE

Most of the land is unregistered or Government Land (Table 2.1).
Trust Land predominates in the western areas. Most of Kubo Divisicn, parts
of Matuga and Msambweni Divisions have been registered, or have sections
under adjudication. Adjudication began in 1969 and by 1983, 22 sections
totalling just under 200,000 hectares had been registered,

TABLE 2.1 LAND TENURE IN KWALE DISTRICT, 1980.
AREA (ha)
Government Land 269,600
Freehold Land 3,400
Trust Land 52,100
Registered 26,300
Unregistered 474,300
Area of water 6,500
TOTAL -=-832,200_

SOURCE: Statistical Abstract, 1982,

2.1.3  IMPLICATIONS FOR ENVIRONMENT AND DEVELOPMENT

Throughout the coastal zone of East Africa, land tenure is a complex
issue and the lack of clear title deeds has hindered development. The
carry-over of Arab and Indian title deeds from the Sultan of Zanzibar's rule
and the conflict between traditional land tenure and private land holding
are two factors which complicate land tenure in the district (see Section 4.1).
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2,2 AGRICULTURE AND LIVESTOCK
2.2.1  AGRO-ECOLOGICAL ZONES

Kwale District can be divided into five agro-ecological zones
(Figure 16). These are: the Lowland Sugar-cane Zone, Coconut-cassava
Zone, Cashewnut-cassava Zone, Lowland Livestock-Millet Zone, and Lowland

Rancning Zone.

Lowland Sugar-cane Zone

This zone is marginal for sugar-cane but good for coconut and
cassava. It is the wettest zone whose average annual rainfall is
between 1200mm and 1400mm. It covers an area of 23,500 ha, the whole
of which is in Msambweni Division.

Coconut-Cassava Zone

This zone is also suitable for cotton and covers about 95,300 ha.*
The climate is generally hot and humid., The rainfall averages 1200mm
per year, and is bimodal.

Cashewnut-Cassava Zone

The zone is also suitable for mangoes and cotton. It covers
an area of 148,366 ha. of which only 14,700 is agricultural land. The
rainfall pattern is similar to that of coconut-cassava zone but averages

900mm per annum,

Lowland Livestock-Millet Zone

The climate here is hot and semi-arid. The rainfall is less than
750mm per annum. This zone is also suitable for growing sorghum, cowpeas,
green grams, sisal, castor, soya beans, sunflower etc, It covers an
area of about 511,415 ha. but only 507,700 ha, is agricultural - mainly
rangelands.

Lowland Ranching Zone

Rainfall is bimodal averaging between 500mm and 600mm per annum.
Much of the zone has been divided into ranches. The zone covers an area
of approximately 288,600 ha. in Kinango and Msambweni Divic<ions.

*  This excludes townships.
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2.2.2 CROP PRODUCTION

The major cash crops grown in the district are coconuts, cashewruts
mangoes, citrus fruits, kapok and bixa. The food crops include cassava,
maize, rice, potatoes and vegetables (cabbages, tomatoes) (Table 2.2).

Most crop production is confined to the ‘croplands areas' i.e. the lowland
sugar-cane and coconut cassava zones located in Matuga, Kubo and Msambweni
Divisions. Kinango Division and parts of Msambweni are marginal areas
although they are suitable for crops like sorghum, cassava, millet and
pulses.

The Agricultural Finance Corporation (AFC) has opened a branch at
Ukunda, which at the moment serves about 20 percent of farmers with seasonal
credit, It is hoped that more farmers will make use of this facility.

One of the major problems affecting commercial farming is the lack
of an organised system of supply and distribution of farm inputs such as
fertilisers, chemicals and seeds. This results in Tow agricultural
productivity without surplus for marketing,

Another problem that farmers face is the lack of farmers co-opera-
tive societies to market the major cash crops, most of which either do not
have a ready market or command low prices which adversely affect loan
repayment. The district experiences food deficits, partly due to poor
storage facilities.

In large-scale agriculture, the Associated Sugar Company Limited
has over 4,800 hectares under estate sugar-cane at Ramisi, The Sugar
Factory also buys sugar-cane from outgrowers. The Msambweni Development
Company has a coconut plantation and a copra processing factory at Msambweni.
Other large farms individually owned are: The Kwale Development Farm in
Matuga Division which grows coconuts, cashewnuts and vegetables. The Khan
Farm in Matuga is under livestock rearing and vegetable growing; and The
Nyari Sisal Estate in Kinango Division is under sisal and coffee. Vegetables
are grown under sprinkler irrigation.

The majority of farmers in Kwale District practise subsistence
farming, and most of them do not use fertilisers and pesticides. The
smallholder mixed farms are found along the coast and in the upland regions
of Kubo and Matuga Divisions. Traditional farming system which involves
burning of the fields is still practised and it damages perennial crops
as well as grass cover.
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TABLE 2,2 AGRICULTURAL PRODUCTION IN KWALL DISTRICT, 1975-°982
CROP 1975 1976 1977 1978 1979 1980 1981 1982
Cashewnuts Ha, 17,000 17,384 9767 17,370 20,02.0 2418.5 18.272 18,406
T. - - 6000 - - 174801.8 1222 4090
Yield - - 0.6 - - 72,27 14.9 0.2
Coconuts Ha, 206 63.5 9133 9609,2 19,786.2 20,000 14,367 14,650
T. - - 18,266 - - 35,000 - 20,000
Yield - - 2 - - 1.75 1.36
Sugar-Cane Ha. 160 206 4900 1,606.2 6,200 6,200 7,200 7,256
T. 15,000 27,000 - - 170,250 96,666 94,844
Yield 12,8 5.5 - - 3 13.42 13.6
Bixa Ha, - 241 1,407.0 1,547.9 2,108.0 4,163 4,447
Tons - 480 - - 3,103.76 2769 3189.3
Yield 1.99 - - 1.47 0.66 0.7
Segamg Ha. 470 934,28 984 642.6 2,383 1143 -
(Simsim) Tons - £ 295 - 502.5 460 ;
Yield 0.03 0.29 - 0.2 0.40 -
Cassava Ha, 1,230 1,249 1300 2981.3 1381 2,394 2425 351
Tons - 12000 - - 40 24250 25080
Yield - 9,23 - - 0.016 10 1.99
Cotton Ha. 180 241,7 213 152.7 7.6 313.6 268 121
Tons = - 45 - - 222.1 41 5,237
Yield - - 0,16 - - 0.7 0.15 0.04
Sorghum Ha, 2 1.4 2.0 5.0 23.6 128 139
Tons = - 1.2 - - 115 110
field - 0.6 - - 0.89 1.9
Rice Ha, 189,2 849.2 30 286 228.3 184.3 310 509
Tons 360 360 407
Yield 1.16 1.16 0.8
Citrus Ha. 2,129,2 2,261 302 822 2,331.4 2,550 2,743 2,922
Tons - 4530 - - - 46000 30000
Yield - 15 - - - 16.76 10.26
Green Grams Ha. 600 696 750 362.5 30.4 41.8 37 306
Tons - - 225 - - - 146 150
Yield - 0.3 - - - 2.54 10.26
Mangoes Ha, 604 648 784 606.8 944.8 1,000 1,063 1,095
Tons - - 8100 - - - 9500 1,800
Yield - - 10.3 - - - 8.9 1.6
Sisal Ha, - 2,500
Tons
Yield
NOTE: VYield = Tons/Hectare

SOURCES:

Ministry of Aariculture -

Annual Reports - Kwale District (1976,1978,1980,1982)
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Another major constraint to crop production which smallholder
farmers face is the damage to crops by wild animals. This is most prevalerf]
in Shimba Hills Settlement Scheme in Kubo Division due to its proximity
to the Shimba Hills National Reserve.

Cashewnuts and coconuts together constitute about 90 percent of al’
tree crops, in the cmallholder arable farming areas. Bixa, which is also
grown by smallholder farmers, feeds the bixa processing plant at Tiwi.
However, the Bixa factory (capacity of 250 tons/yr) cannot cope with the
present production of bixa; this leads to much wastage. There are plans
to expand the factory to a capacity of 1000 tons/yr, and to market the
rest of the raw bixa.

2.2.3  LIVESTOCK PRODUCTION

A Tivestock census was carried out in the district between 1980
and 1983. A large proportion of livestock are concentrated in the arid and
semi-arid hinterland zones (Table 2.3). The dry hinterland (Kinango) is
heavily stocked with indigenous cattle, sheep and goats (Table 2.4).

Apart from the rangelands, there are some large mixed commercial
farms along the coastal strip with dairy herds which supply milk to some
hotels,

Cattle in the dry hinterland are mainly used for beef production,
although, observations made suggest that herds located near good
access roads e.g. Kinango, Ndavaya and Mwereni are typically structured
for milk production.

Semi-pastoralism is practised in Kinango Division. During the
driest period of the year people move from place to place in search of
pasture, causing overconcentration of animals at water points. It is
during such periods that overgrazing occurs around water points, leading
to soil erosion. There are efforts to upgrade cattle through artificial
insemination in various parts of the district.

TABLE 2.3 LIVESTOCK NUMBERS, KWALE DISTRICT 1980-1983
Type of livestock 1980 1981 1982 1983
Cattle 31,0013 24,484 20,835 45,590
Sheep and Goats 221,080 - © - -
Poultry - 195,617 241,520 -
Rabbits - - - 167

SOURCE: Ministry of Agriculture and Livestock Development - District
Livestock Development Office, Kwale 1983,
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Ranches

The rangelands of Kwale District have been demarcated into ranches
or proposed ranches (Figure 17). There are four main types of ranches:

Group Ranches: This is where livestock owners continue to herd their
livestock individually in their traditional grazing area but benefit
collectively from ranch facilities. A central group herd may be
maintained as well, There are six group ranches in the district
occupying 212,553 ha.

Company Ranches: These belong to members who have contributed capital

to the business.

Commercial Ranches: These are owned privately and have a small

number of shareholders. There are seven commercial ranches in the
district, nccupying 215,876 ha. of land. The ranches usually possess
livestock purchased through the Ministry of Agriculture and Livestock
Development, Livestock Marketing Divisions' cattle marketing service
or through private trade.

Co-operative Ranches: These manage the livestock of the co-opera-

tive members collectively through an elected executive who appoints
a manager. The members of a co-operative have traditional grazing
rights on the delineated ranch.

The traditional rangeland producers on group ranches possess livestock
but have limited rangeland available to them,

Livestock diseases

Trypanosomiasis is widespread due to extensive distribution ot . . 4l
habitats for tsetse-fly, including remnants of forest in otherwise cultivated
areas and the wildlife reserve in Shimba Hills. The transmission of trypa-
nosomiasis is enhanced by wildlife carrier populations such as bush pigs
and antelopes., Other diseases affecting livestock include tick-borne
diseases and foot and mouth.

The stocking rate in 1983 for each division is given as follows:

Msambweni - 4 ha/s.u.
Matuga - 5 ha/s.u,
Kubo - 6 - 8 ha/s.u.
Hinterland - 10 ha/s.u.

S.u, = stock unit
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Overstocking is not a problem in Msambweni, Matuga and Kubo
Divisions. However, in Mwereni location of Msambweni Division there is
overstocking in some areas. Overstocking is a major problem in Kinango
Division, particularly in group ranches which are overstocked by about 75

percent,
TABLE 2.4 LIVESTOCK DISTRIBUTION BY DIVISIONS,KWALE DISTRICT,
1983,
Type Kinango Kubo Matuga Msambweni
Cattle 20,430 8,376 6,197 20,530
Sheep and 160,712 5,815 10,981 40,876

Goats

SOURCE:  Ministry of Agriculture and Livestock Development

District Livestock Development Office, Kwale 1983,

2.2.4  IMPLICATIONS FOR ENVIRONMENT AND DEVELOPMENT

Although more than half of Kwale District is of low agricultural
potential mainly due to unreliable rainfall or poor soils, the full
agricultural potential has not been realised. Intensive agriculture is
possible in areas such as Matuga and Shimba Hills Settiement Scheme.

The potential for Tivestock development has also not been fully
exploited due to lack of water, especially during the dry season. The
delay in the issuing of title deeds to some group ranches has also
interfered with the development of the proposed ranches.

2.3 POPULATION
2.3.1  ETHNIC COMPOSITION

There are three main population groups in Kwale District (Table 2.5),
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TABLE 2.5 POPULATION BY SEX, TRIBE OR NATIONAL GROUP
FOR 1969 AND 1979 IN KWALE DISTRICT

1979 1969
TRIBE OR PERCENTAGE OF PERCENTAGE OF
NATIONAL TOTAL DISTRICT  TOTAL DISTRICT
GROUP MALE FEMALE TOTAL POPULATION POPULATION
KENYAN AFRICAN
Mijikenda 114,083 122,394 236,476 82.0 83.0
Kamba 14,367 14,084 28,451 9.9 9.4
Luo 3,110 2,075 5,185 1.8 1.8
Kikuyu 1,570 1,263 2,833 1.0 0.6
Taita 1,212 1,221 2,433 0.8 0.5
Luhya 1,197 709 1,906 0.7 0.3
Swahili/Shirazi 779 740 1,519 0.5 1.4
Others 2,130 1,604 3,734 1.3 0.8
TOTAL 138,448 144,090 282,537 98.0 97.7
KENYAN NON-
Asians 83 A 154 0.1 0.2
Europeans 34 35 69 0.1 < 0.1
Arabs 63 53 116 0.1 0.1
Others 175 172 347 0.1 < 0.1
TOTAL 355 33 686 0.2 0.3
NON-KENYANS
Africans 1,825 1,103 2,928 0.1 2.2
Asians 158 145 303 < 041 0.2
Europeans 814 798 1,612 0.6 0.5
Arabs 76 66 142 0.1 < 0.1
Others 72 83 155 0.1 0.1
TOTAL 2,945 2,195 5,140 1.8 1.9
DISTRICT TOTAL 141,748 146,616 288,363 100.0% 100.

SOURCE: Central Bureau of Statistics, 1979
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(1) Wadigo, found mainly in the agricultural areas along the
coast around Kwale township, Mkongani and Kikoneni.
(2) Waduruma, found in the range and marginal areas.
(3) Wakamba, found mainly in the Shimba Hills,

There is also a cross-section of other ethnic groups found mainly
along the coast, within the towns and in settiement schemes.

The population distribution by tribe or nationality in the 1979
census indicated that Kenyan Africans accounted for 98% followed by non-
Kenyans (1.8%) and then by Kenyan non-Africans (0.2%). Among the Kenyan
Africans, the Mijikenda were the majority accounting for 82% of the total
district population.

2.3.2  POPULATION DENSITY

The District is generally sparsely populated, with an overall
population density of 36 persons per km® (Figure 18) and (Table 2.6).
The distribution of rainfall within the district to a large extent
determines the density of the population. The coastal areas, which receive
the highest amount of rainfall, because of Shimba Hills have the highest
population density, i.e. 137 persons per km2 in Matuga Division, whereas
the Hinterland areas, which receive the least rainfall have the lowest
population density of 25 persons per km2.

TABLE 2.6 POPULATION DISTRIBUTION, KWALE DISTRICT 1979
DIVISION LOCATION AREA POPULATION (1979) POPULATION
k2 DENSITY
Matuga Tsimba 156 13,601 87
Waa (Matuga) 53 9,049 171
Tiwi 32 10,297 32
Ngombeni 97 13,380 138

Sub-total 338 46,327 137
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DIVISION LOCATION AREA POPULATION (1979)  POPULATION
kel DENSITY
338 46,327 137
Kubo Mkongani 138 11,246 61
Mwaluphamba 147 10,371 71
Lukore 66 4,734 72
Majimboni 54 2,899 54
Sub-total 452 29,250 65
Hinterland Kinango 292 15,132 52
Kilibole 222 16,749 75
Puma 945 11,867 13
Samburu North 1,086 14,802 14
Samburu South 716 14,795 21
Ndavaya 291 5,893 20
Mwavumbo 283 15,475 55
Sub-total 3,835 94,713 25
Msambweni Msambwen i 182 23,883 131
Pongwe/Kidimu 167 8,876 53
Lunga-Lunga 609 15,892, 26
Mwereni 1,802 15,3904 9
Diani 252 28,393 113
Sub-total 3,329 118,073 35
DISTRICT TOTAL 7,954 288,363 36

SOURCE: Central Bureau of Statistics, 1979



49
9 30F 2'30°'S 1000
M .
KEY DEeEnsITY PEn ku?

0 - 50

50 - 100

~100 - 150

150 - 200
N 40'00'E
OVER 200

WFO0E . 4°00°s
\ / —

]
. -
7 K N
e 5 o
. . I
¢ ' .
. NORTH SAMBURU . N
. " LOCATION \
wusos | \ MWAVUMBO
, U LOCATION
ve et
r :
c
L__ SOUTH SAMBURU i
=" \ LOCATION
A
: N
¢ PUMA 5. k- Gocon {47308
I : FORZST
/ LocATION NDAVAYA O !
39°'30°E

voos b / /
- OREST \
98" 30E / / SV ; @
LUNGA-LUNGA ASIN

AVAYA
e gSAwéN NGQCATION ISLAND
> / _/ i Dt suano

&}onesr GYVANGA LOCATION
. POPULATION DENSITY
KWALE DISTRICT

—
[+] 10 2 30 km
L AN AN
4°30'S 30 FIQGURE 18 J9'00'E 5'00'S
.




- 50 -
2.3.3  AGE-SEX DISTRIBUTION

The age-sex distribution (Figure 19) indicates a high proportion
of children (49% of the district's population) and a high dependency
ratio (52.4% are under 15 or over 65). Kwale District recorded more
females than males (51.5% of the population was ‘emale). This continued
through 1979 although the percentage 50.8% shows a reduction.

Table 2.7 illustrates sex proportion by division. The overall
sex ratio is 97:100 although it exceeds 100 in Matuga and Msambweni
divisions.

Kwale population depicts a broad based population pyramid indica-
ting a high number of young dependants i.e. over 40% of the popula-
tion is under 15 years. The sex ratio was 98 in 1969 but it fell
slightly to 97 in 1979,

TABLE 2.7 SEX PROPORTION BY DIVISIONS, KWALE DISTRICT 1979
DIVISION MALE FEMALE TOTAL SEX RATIO*
Matuga 23,377 22,950 46,327 101.8
Kubo 14,318 14,932 29,250 95.88
Hinterland 44,351 50,362 94,713 88.06
Msambwen'i 55,700 58,373 118,073 102.2
TOTAL 141,746 146,617 288,363 9.7

NOTE: * Sex ratio is the number of males divided by females,
multiplied by 100.

SOURCE: Central Bureau of Statistics, 1979

2.3.4 MIGRATION

Population movements have featured prominently in Kwale District
(Table 2.8). The 1969 Census indicated a growth rate of 3.8% between
1962-1969. This high rate was partly due to a relatively significant
migration into the district from up-country especially Ukambani. The
settlement schemes in the district attracted a large number of Kamba
people from as long ago as 1952, when the Shimba Hills Settlement
Scheme was started. This trend has been enhanced further by the opening
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of two other settlement schemes - Mbuguni (2400 ha) and Diani (728 ha).
After the break up of the East African Community, the district witnessed
an influx of people (mostly Kikuyu) from Tanzania who settled in the
Diani Settlement Scheme., As a result of these people's settlement, many
landless people were attracted from up-country. Records show a small
number of migrants, however, this may be attributed to the fact that
migrants are not recorded until they have settled for sometime.

TABLE 2.8 DISTRIBUTION OF POPULATION BY BIRTH PLACE,
KWALE DISTRICT, 1969 AND 1979

AREA PERCENTAGE OF PERCENTAGE OF PERCENTAGE
TOTAL POPULATION TOTAL POPULATION CHANGE
1969 1979
Kwale District 81.0 87.0 7.4
Coast Province 2.4 3.0 25
Elsewhere 16.6 10.0 -40

SOURCE: Kwale District Development Plan 1979-1983

More readily apparent is the seasonal movement of the pastoralist
Masai and the Taita from the dry areas of their districts of origin to
the grasslands of Kwale hinterland, particularly around the Kuranze
Triangle.

Rural to rural movements in Kwale arise from the search for arable
land. The Duruma, in particular, have shifted from their agriculturally
marginal lands in Kinango Division e.g. Ndavaya to the fertile lands of
Msambweni (Kikoneni, Lunga-Lunga Locations) and Kubo Divisions (Shimba
Hills). Some of the migrants have established permanent settlements while
others subsist as shifting landless people.

Occupational movements of a temporary nature also exist. People
living in the district commute between Kwale and Mombasa daily or weekly
(and vice versa), while a similar movement is apparent involving employment
in the beach hotel/tourism industry.

2,3.5 POPULATION GROWTH

Historically, Kwale has been a population receiving district,
The population has been on the increase since 1962. It increased from
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about 157,800 in 1962 to 205,000 in 1969, an increase of about 30.2

percent during that period. The same trend continued as the population
rose to 288,363 in 1979, a 40.3 percent increase in the intercensal period.
Eetween 1962 and 1969 the estimated population growth rate was 3.8 per
annum, This rose to 3.92 per annum between 1969 and 1979. The density

of population also increased from 25 persons per square kilometre in 1969
to about 36 persons per square kilometre in 1979.

The broad base of Kwale's population pyramid indicates that high
growth rates are likely for the future.

Kwale District is currently not over-populated. However, demographic
indicators show that the population is on the increase., Reliable figures
of fertility of the population are unavailable but estimates indicated
total fertility to be 5 (the average number of children a woman will bear),
What is certain however is that fertility rate is high since in Kwale
the large family as well as early marriages are advocated while at the
same time poverty and illiteracy are widespread,

Accurate figures on mortality are also unavailable but a general
assessment indicates that it is high, especially infant mortality. Factors
contributing to this include malnutrition, bilharzia and the widespread
incidence of malaria. Child mortality is however gradually being Towered
through the provision of health services and facilities by the Government
as well as non-governmental organisations. Hence, the net increase in
overall population.

Table 5.1 indicates various population scenarios developed for
Kwale District. Data used in drawing up the scenarios (1980 actual popu-
lation figures) has been simulated in an attempt to portray the status
of Kwale population within three possible demographic perspectives.

The assumption that every demographic variable remains constant
has been used in formulating the status quo scenario. In drawing up the
secand scenario (low growth) fertility rate has been assumed to gradually
‘rop by 2% per annum while mortality rate also gradually drops by 1%
per annum. The third scenario (high growth) assumes that fertility rate
incireases gradually by 2% per annum while mortality rates gradually decline
by 1% per annum.

¢.3.6  IMPLICATIONS FOR ENVIRONMENT AND DEVELOPMENT

Kwale District is currently sparsely populated. However, almost
half of the district is semi-arid. This implies that most of the population
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is found within the agriculturally viable southern, coastal and central
areas. At the same time there is a steady increase in population.
Projections indicate that, for example, by the year 1990, Kwale's popula-
tion will be 458,202 (Central Bureau of Statistics).

Catering for this population calls for an increase in all the
necessary facilities and services. Thus more schools, health services,
churches, houses, market centres, water supplies etc. will be required.
There will also arise an increase in pressure on the arable land leading
to such environmental problems as the conflicts between human activities
and wildlife, over-exploitation of soils and exposure of good soils to
erosion,  There will also arise concentrated pockets of population in
some areas leading to mushrooming of unplanned human settlements.

The Kwale population structure is such that a large proportion of -
it is within the dependent age category, under 15 and over 65. At the
same time there is a rapidly growing labour force which will need employment.
In fact all the people who will need employment in the year 2000 will
have been born within the next few years. Thus the high demand for employ-
ment over the next two decades is certain.

The needs of a growing population are multiple, but fortunately
the district has a strong resource base, and good potential for development.
On the other hand, in its quest for development the Kwale populace will
change the environment. The implications of population growth on environ-
ment are discussed in detail in Section 5.1.

2.4 TﬁANSPORT, COMMUNICATIONS AND SERVICE CENTRXES

2.4.1  TRANSPORT

Kwale District has a total of 1078.7 km of classified roads of
which 173.8 km (16%) are tarmac (Bitumen) roads, 388.0 km (36%) are gravel
murram roads and 516.9 km (48%) are earth roads (Table 2.9 and Figure 20).
The Diani/Ukunda complex comprising mostly of tourist hotels is the only
area that is properly served by tarmac rcads from the main Mombasa/Lunga-
Lunga tarmac road. A1l classified roads are constructed and maintained
by the Ministry of Transport and Communications while unclassified roads
are left to individuals or private organisations until they are classified.
The network of roads covers the district adequately but the condition
of most rural access.roads is poor especially during the rainy seasons when
they become impassable or are completely submerged under water.
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TABLE 2.9

ROAD NETHORK, KWALE DISTRICT, 1983

TARMAC ROADS ROAD GRAVEL ROADS TOTAL EARTH ROADS TOTAL
CLASS/ GRAVEL EARTH
TYPE ROADS ROADS
(kM) (kM)
Road Road Distance
No. Type (KM) 7 8 9 8 9
A 14 Trunk 97.¢C Trunk (T)
International
A 109 Trunk 50.1 Primary (P) 48.7 78.0 126.7 34.4 15,0 49 .4
International
C 106 Primary 16.0 Secondary 3.2 129.2 26.2 158.6 99.5 99.5
(s)
E 965 Minor 10.7 Minor (M) 41.6 61.1 102.7 17.0 348.0 365.0
Special
Purpose (SP) 3.0 3.0
TOTAL 173.8 51.9 248.8 87.3 388.0 51.4 465.5 516.9
SOURCE: Ministry of Transport and Communications
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There are four murram airstrips located at Lunga-Lunga, Mackinnon

Road, Shimba Hills National Reserve and Ramisi.

The private Diani Beach

airstrip has a tarmac surface and it is frequently used by tourists.
The Nairobi-Mombasa railway lines serves Kwale District at stations

located at Mazeras, Mariakani, Maji ya Chumvi, Samburu, Taru and Mackinnon

Road. The Mombasa station is also important.

Small shipping facilities exist at Vanga and Shimoni but these are

mainly fish landing points.
people to and from Wasini Island.

hire to local and foreign tourists for ocean expeditions.

At Shimoni, motor boats are used to ferry
There are also private motor boats for

In the rural areas, the main forms of transport are walking, cycling

and donkey carts,

2.4.2  COMMUNICATIONS

There is one main Post Office in the district at Kwale town and A
Postal Agencies at Kinango, Matuga, Ukunda, Waa, Tiwi, Msambweni, Vanga,

Kikoneni, Lunga-Lunga, Shimba Hills, Ngombeni, Samburu, Taru and Mackinnon

Road. The telephone exchanges, except at Diani, are all manually operated

and hence, telephone services are generally poor (Table 2.10).

In addition,

Ngombeni, Waa, Kikoneni, Matuga and Shimoni have telephone services. Other
communication services are through the Ministry of Information and Broad-

casting in Kwale town, the Radio, Television, National and Local Newspapers.
There are also Radio-Call stations at Vanga and at Police posts. The Shimba
Hills Police Post has a solar powered V.H.F. Radio-Call.

TABLE 2.10 TELEPHONE SERVICES, KWALE DISTRICT, 1979
Name of Telephone Type of Existing Existing
Exchange Exchange Capacit Subscribers
(Lines{
Diani Automatic - sTD 200 70
Kinango Multi-party line 10 9
(MPL) manual

Kwale Manual 70 54

Lunga-Lunga Manual 30 8

Mackinnon Road MPL - Manual 10 10

Msambweni Manual 40 19

Tiwi 2 MPL - Manual 20 20

Samburu MPL - manual 10 7
TOTAL 390 197

SOURCE:  Kwale District Development Plan (1979-1983)
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2.4.3 SERVICE CENTRES

Kwale District has four rural centre ., eight market centres and
twenty-two local centres. There are many other undesignated service centres
which usually have a few shops selling essential commodities to the rural
people (Table 2.11 and Appendix 8.3).

Along the Coastal strip, people do not walk to reach a service
centre, but the distances walked in the hinterland are usually longer.
The average distance to a service centre is about 13 kilometres.

The target in the development of service centres in the rural areas
is to have one local centre serving 5,000 people, one market centre
serving 15,00C people, one rural centre serving 40,000 people, and one
urban centre serving 120,000 people. However this objective is far from
being achieved.

TABLE 2. 11 DESTGNATED SERVICE CENTRES, KWALE DISTRICT
RURAL CENTRES MARKET CENTRES LOCAL CENTRES
1. Kwale 1. Samburu 1. Eshueshu
2. Kinango 2. Vanga 2. Maji ya Chumwi
3. Ukunda (Diani) 3. Kikoneni 3. Shimoni
4, Msambweni 4, Tiwi 4, Waa
5. Ranisi 5. Matuga
6. Ndavaya 6. Tsunza
7. Lunga Lunga 7. Majoreni
8. Ngombeni 8. Gandini
9. Mamba
10. Silaloni
11. Mkongani
12. Mwereni
13. Matumbi
14. Gulanze
15. Gazi
16. Kigato
17. Mwangulu
18. Kinangoni

—_
[Xe)

Shimba Hills
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RURAL CENTRES MARKET CENTRES

LOCAL CENTRES

20,
21,
22,
23.
24,
25.
26.
27.
28,
29,
3G.
31.
32.

Lukore

Mkamba (Miwani)
Vigurungani
Mackinnon Road
Muhaka (Mwaburngo)
Makamini

Taru

Majimbor:i
Mwaluwamba
Makabe
Mwaluranga
Kilulu

Mrima (Mwangweye)

SOURCE::

Kwale District Development Plan 1979-1983
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PART 11
ENVIRONMENT AND DEVELOPMENT

3.0 NATURAL RESOURCES AND CONSERVATION

3.1 THE SHIMBA HILLS: GAME OR FOREST RESERVE

3.4 STATUS OF THE SHIMBA HILLS

The forested area of the Shimba Hills was gazetted as a National
Forest in 1903 by the Colonial Administration (Figure 21). The reserve
was extended eastward in 1956 to its present size of 21,740 hectares and
the first exotic trees were planted in 1917, The open grasslands were
added in 1984 Management of the area was divided between the Forest
Department and Parks Depa-twent in 1968 wien it was declared a Game Reserve.
The conflict between the management aims of the two agencies has never
been resolved. The Forest Depar-..ent licences sawmillers and individuals
to cut trees for lumber, fence posts and firewood. Planting of grasslands
with pine trees has been vigorous although some planting of indigenous
trees has been attempted recently.

Park status was proposed in 1938 and 1960's. The Wildlife
Conservation and Management Department aims to preserve the indigenous
vegetation of the Shimba Hills and to maintain the habitats of the native
and introduced wild game. This entails burning of the grasslands to
preserve rangeland for the sable and roan antelope and preserving the
diversity in species and sizes within the forests. The crucial questions
for management of the Shimba Hills are discussed below.

Wildlife conflicts with surrounding land uses

Earlier plans for the Shimba Hills had included addition of a
large tract on the eastern edge of the reserve. This area has been
adjudicated and the current owners are unwilling to have it annexed to
the reserve.

Wildlife damage to crops are most severe in the Shimba Hills
Settlement Scheme east of the reserve. This Scheme was initiated in 1952,
Elephants, buffaloes, monkeys and baboons leave the reserve at night and
invade the crops, then return to spend the day in the reserve. Some
smalle’ animals, such as baboons and warthogs, live in the bush outside
the reserve and are a great menace. The Wildlife Conservation and
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Management Department maintains a game control post and has built a high-
tensile fence along the south-east boundary. Plans are to extend the fence
to the northern reserve boundary,

Grasslands or Plantations

The stated policy of the Forest Department is to plant all the grass-
lands in the reserve with pine trees. Planting started about thirty years
ago with Pinus caribeae but currently Pinus eliotii are being planted. Most
of the pine plantations have not been prun-d, and are thus not suitable for
Tumber. Some cutting for fencing posts or fuelwood has occurred, but in
general the plantations are yet to yield an economic return. Much of the new
plantations have been destroyed by elephants., Tree planting directly reduces
grasslands and restricts the areas where the grasslands can be turned to
promote new growth. While a grass fire has little impact on the humid
indigenous forest (although successive fires reduce the forest from the edges)
it destroys new seedlings and can burn the dry pine plantations. Grasslands
are essential for the grazing animals and important for scenic and game
viewing visitors. They appear to be a stable element of the natural
environment, About 15% of the open grasslands have been planted with exotic
trees since 1968. At the planned tree planting rate of 80 ha/year, “11 the
grasslands would be forested by 2000. Recent tree planting has been lower
than planned due to financial constraints.

Preservation of indigenous forests

The indigenous forests of the Shimba Hills are one of the Tast
remnants of coastal forest in Kenya. The only other remnants in Kwale and
Kilifi Districts are the small Kaya forests in a few areas such as Diani
and the Arabuko-Sokoke. Most of the forests have not been gazetted os
reserves, inspite of their biological diversity and singularity, and their
impartance as habitat for wild game. In addition to the forest elephants
and buffaloes, the forests are inhabitated by many reptiles, small mammals,
birds and insects. It is a major zoological refuge for butterflies and an
important link in the East African flyway. The natural vegetation has many
uses to the Tocal people (Table 3.1). The biological diversity in the
indigenous forest includes some medicinal and genetic materials for plant
breeding which could be useful to humankind. Species recorded during the
survey of Shimba Hills forest are contained in Appendix 9.1
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TABLE 3.1 ASSESSMENT OF THE VEGETATION OF THE SHIMBA HILLS
Uses Number of species Abundance Number of species
Internal medicine 106 Common 330
External medicine 72 Occasional 234
Human food 51 Few only collected 5
Oye, Decorations 22 One only collected 38
Rope, Cloth, and Thatch 34
Woodwork, utensils 30
Gum, jug stoppers 10
Green manure 5
Weed 3
Magical 27
Poisonous 16
Timber 19
Pesticides 7
Animal food 28

N = 391 607

SOURCE:  Glover, Magogo, Hamisi, 1969.

The Forest Department has pursued a policy of selective cutting
of mature trees for lumber. The mvule tree (Chlorophora excelsa) has been
heavily cut, and is now rare in the forest. Other important lumber species
are mbambakofi (Afzelia quanzensis), mtandarusi (Tsachylobium verrucosum)
and mleha (Newtonia paucijuga). The selective cutting directly alters
the forest structure., Indications are that cutting has already exceeded
replacement. Equally, or more important is the damage done to the surroun-
ding forest during felling and hauling. Clearing the access routes allows
fire to penetrate the forest edge., I1legal cutting has also been reported.

Clearly the area has significant potential for forestry. The
indigenous trees are in high demand -Chlorophora. trees are sold at
K.Shs. 383.72 per mS. Pinus eliotii grows well in the area, where it can
be protected from elephants. The balancing of the benefits and costs of
forestry and game reserve management is discussed in the next section,
followed by a plan which may meet both objectives.
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3.1.2  BALANCING BENEFITS AND COSTS

Ultimately the management policy for the Shimba Hills must balance
the benefits and costs of the competing management strategies. The relevant
categories are presented in Table 3.2 assuming single-purpose strategies
for either game reserve status or forestry development. The present situa-
tion is not likely to continue as planting of the grassland will significantly
reduce the tourist potential,

There are several benefits and costs that cannot be quantified.
The potential value of the area's plants for medicine or other chemicals
is unknown. The aesthetic value to local residents, Kenyans and foreign
visitors is very real, but immeasurable.

TABLE 3.2 BENEFITS AND COSTS OF ALTERNATIVE MANAGEMENT STRATEGIES
FOR THE SHIMBA HILLS

BENEFITS/COSTS GAME RESERVE STATUS FOREST EXPLOITATION
Revenue Reserve entrance fees. Sales of timber, poles and
firewood.
Regional Development Tourist attraction for Wood supply for Mombasa,
south coast. Tocal building, firewood
for industry.
Ecological value Genetic resource for -
future needs.
Aesthetic cost Natural area -
Expenditures Reserve development and Tree planting, pruning
maintenance. and forest protection.
Opportunity cost Foregone forest reserves., Decreased tourist revenues.
Wildlife conflicts Damage to shambas. Damage to plantations
less damage to shambas
Aesthetic - Loss of wildlife, natural

communities,

Comparing the revenues from the Shimba Hills at present reveals that
the tourist revenues are some twenty times those from trce sales (Table 3.3),
although the tree sales do not include revenues (fairly small) from fence
post and firewood sales. The administration and routine maintenance costs
of the two departments are probably similar. Proper management as a game
reserve would require additional costs for roads and facilities.
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The Shimba Hills also plays an important role in the regional
development of the southern coastal area. As a game reserve it could add
significantly to the tourist potential of the south coast. Where else could
a tourist stay on the coast and be only an hour away from the cool highlands,
where he can see the famous East African Wildlife? The bandas could be
renovated and promoted as a mini-safari resort. Forest products - timber,
fence posts and firewood - are also important to the region's development.
The timpber is currently processed in Mombasa.

TABLE 3.3 REVENUES FROM THE SHIMBA HILLS
TIMBER SALES 1976-1980 GAME RESERVE REVENUE

Tree K.Shs. Year Visitors K.Shs,
Mvule 31,209 1976 9,874 148,396
Mkulu 478 1977 11,054 180,489
Mbambakofi 2,349
Mtandarusi 8,037 1978 12,124 208,725
Mleha 2,888 1979 13,992 247,387
Mkungumani 121 1980 15,805 275,705
Others 566

TOTAL 45,648 1,060,702

SOURCE : District Game Warden, 1983

3.1.3 RECOMMENDATIONS: PROPOSAL FOR A MULTIPLE PURPOSE RESERVE

Outlined below is a concept for integrating the conflicting uses
of the Shimba Hills into a multiple purpose game and forest reserve. This
proposal asserts that both aims - game preservation and forestry - can be
achieved through an integrated approach. The details of the proposal
will need to be worked out by the relevant agencies.

The highland plateau and fringing hill slopes should be gazetted
and managed as a game reserve. Existing pine plantations should be slowly
removed over the course of the next ten years. Grasslands should be
maintained. Experiments should be undertaken to plant some indigenous tree
species. Unless a botanical inventory shows an abundance of commercially
exploitable trees beyond what is necessary to maintain the structure of
the forest, all tree cutting should cease in this area. Access roads to
reach the park should be consir.-ted, particularly the Kubo and Kwale roads.
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At the foot of the plateau, along the present reserve boundary,
planting of indigenous and exotic trees should be accelerated, A vigorous
programme of on-farm planting should be undertaken. A buffer belt of
trees would discourage movement of wildlife out of the game reserve, The
price of timber should be increased to reflect its real market value and
thus encourage local afforestation.

With more attractive prices, a good supply of seedlings and proper
extension services, farmers would be eager to raise trees for commercial
sales. This will require the Forest Department to establish a station
in Shimba Hills Settlement Area.

The farms next to the reserve will always be plagued by vermins
eating crops, Therefore tree crops may be a better long-term investment,
with agriculture reserved for the more distant areas.

The game control fence should be extended as planned. Part of the
revenue from the game reserve should go to support campaigns against
menacing animals such as baboons, warthogs and bushpigs.

3.2 MANAGEMENT AND CONSERVATION OF NATURAL VEGETATION

3.2.1 IMPORTANCE OF INDIGENOUS FORESTS

The importance of the indigenous forests cannot be over-emphasised.
In Kwale District, these forests occupy 7% of the total area of the
district. Despite their small size they are a valuable source of timber,
building poles and fuelwood.

The forests and woodlands are fundamental in the protection of
water catchment areas and any excisions from them for settlement must be
planned with the demands of the water flow and supply in view. The most
valuable timber trees in the forests, "Mvule" and "Mbambakofi" tend to be
cut out completely if the sawmillers are not strictly controlled and
supervised, Little replanting of these valuable trees has taken place
as propagation is difficult and costly.

The elders of the Kaya forests have a wealth of knowledge about
melicinal and other useful plants. Unfortunately, this knowledge is no
longer being passed on to the younger members of the community who have
no wish for 'old fashioned customs'. This knowledge must be documented
before the elders and the forests disappear. The coastal forests are
rich in species and many have yet to be discovered and named. Better
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understanding of the indigenous vegetation types, soils and climatic zones
is essential for correct management of agricultural land, particularly with
regard to pastures and perennial tree crops.

3.2.2 CAUSES OF VEGETATION DEGRADATION AND DEFORESTATION

Most of the deforestation and vegetation degradation in the district
is man-made. In the semi-arid areas, there is uncontrolled cutting of certain
tree species for charcoal which is sold on the Voi-Mombasa road. There has
been no attempt to plant drought-resistant fuelwood trees in these areas.

The species preferred for wood-carving are getting rare and yet there are
no plans to raise them in plantations. In the gazetted forest areas there
is not enough control of sawmillers and timber extractors. This has led
to degradation of certain parts of the forest.

Some forests and woodlands are over-exploited for building poles
and large trees are cut to make beehives and tomato boxes. Tall grasses grow
on clearings thus formed and this allows fire to damage the forest even
further. Further destruction of forest areas and woodlands is by clearance
of land to grow crops, illegal encroachment and by formal settlement schemes,
Usually a larger area is clear-felled than the farmer can cope with during
one season, The dry forest on the coral rag is destroyed when residertial
and hotel development takes place along the coast. HWith few notable
exceptions, the developer usually clears the plot of most of the indigenous
vegetation and replaces them with exotics. Two industrial enterprises,
namely Kenya Calcium Products Limited and Associated Sugar Plantations cut
their fuelwood from the Chale peninsula, Mweremi and Ndavaya indigenous
woodlands. They should be required to grow their own fuelwood supplies.

3.2.3 CASE-STUDY - KAYA WAA

A preliminary survey of the Kayas in kwale District was carried out
and Kaya Waa in particular was studied in more detail, This Kaya, coverine
about 15 hectares, has been protected in the past by the Tocal people. It
is Tocated on a cliff edge and in an area where the coral outcrops are very
numerous so that clearance for cultivation has not been a major threat.

A recent excision to provide building poles for four houses occurred and

this has separated the main Kaya forest from an area which contains the ruins
of an old mosque and a well which are particularly sacred to the people

of the location. The main forest is now bounded by a wide track and therefore
clearly delineated. Some clearing has taken place between the track and

the forest resulting in scrubby grassland., There is only one active elder
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who conducts visitors around the forest telling about its history and
traditions.

The area around the Kaya has been surveyed and laid out for residen-
tial plots. Few plots have been developed as yet. Presently they are
being used by coral block cutters and tomato growers. If the proposed
Likoni Bridge is built, this area will become popular as a new Mombasa
suburb. The area will be opened up and many more outsiders will want to see
the forest as an amenity and as a wood source. Before this happens, the
local people should be supported in their wish to keep the Kaya intact.

3.2.4  RECOMMENDATIONS

1. Areas of remaining indigenous forests and woodlands should be re-
surveyed and full species inventory made. When this has been done the
District Development Committee, (DDC) will have a sound basis to decide

on priorities for the protection of the vegetation, particularly on watersheds,
river valleys and in amenity areas. All remaining large forest patches

should be gazetted and protected from further exploitation.

2. The elders of the Kayas should be given assistance to protect the
Kayas from further degradation. This could take the form of inclusion of
Kayas in National Park system, as Kaya Kinondo and Chale Island will be

if the proposed marine park is formed. They could be National Monuments,
partiqularly where ancient ruins and sociological factors are involved,

or they could be Nature Reserves within gazetted forests, as perhaps for

Kaya Mtae. In each case the elders should be made honorary wardens,

curators or forest guards, with a small stipend, and be given institutional
support to deal with violations of the Kaya. The elders should be encouraged
to promote educational and touristic use of the Kayas by the formation

of nature trails and any revenue so raised should be used for self-help
projects in the local community. McWilliam (March 1980) has drawn attention
to the need to protect the habitats of rare cave dwelling bats in this

area and as the caves are usually associated with the Kayas, this objective
could also be achieved,

4, The Shimba Hills Forestry versus Wildlife conflict must be resolved.
(See Section 3.1)

5. The tentative plans for a new Marine National Park and Reserve
to protect the south coast reefs, particularly around Chale Island and
the €zlu Peninsula, should be implemented. The Park should include Kaya
Kinondo, bat caves and associated sacred groves.
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6. An area of the Palm Woodland on the Shimoni Peninsula should be
made a National Reserve.

7. Kenya Calcium Products Limited and Ramisi Sugar Factory should be
required to plant their own fueiwood sources so that within a laid down
time-scale they will no Tonger need to cut indigenous fuelwood to the
detriment of the environment,

8. Charcoal burning in the hinterland should be <losely supervised.

At present the areas close to the main road are over-utilised and should be
left to recover and some areas planted with drought resistant fuelwood
species.

9. Shamba clearance by burning should be banned, although the burning
of crop residues to destroy pests should continue. Extension officers
should point vut the advantages of compost making and mulching with weed
debris. Most small farmers clear too large an area, plant their crops too
far apart and then fail to weed thoroughly, with the result that yields

are low and the farmer feels he must plant an even larger area the following
season., As the fallow areas get smaller, the soil fertility drops rapidly
with declining crop yields.

10. The coral block cutters and the tomato growers should be encouraged
to co-operate and to follow a system that allows the old diggings to be
infilled with weeds, seaweed etc. thus making rich 'gardens' for vegetable
growing, enhancing rather than degrading the environment.

1. Forest Department should be encouraged to use unproductive agricul-
tural land for tree plantations for fuelwood, charcoal, building poles

and timber., The revenue from sales should go to forest projects within

the district., If this is not possible then land should be leased out

to commercial growers to produce forest products. Agro-forestry projects
must be encouraged, such as the Car and General's proposed rubber plantation.

12. When areas are laid out for settlement schemes the boundaries
should be marked but the settler left with the valuable resource of bush
and woodland. He should be encouraged to view this as a cash crop and to
plant more fuelwsod trees as he clears, turning them into charcoal himself,
More use should be made of the exotic tree ‘neem' (mkilifi) which grows
fast at the coast.

13. At least one area should be selected as a demonstration model of
how conservation and development can proceed together. This could be tried
with a suitable Kaya and used as an environmenta] study area for schools
in the district.
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14, The Bee-keeping Section of the Ministry of Agriculture should get
in touch with traditional bee-keepers and encourage them to use commercial
hives, perhaps by offering them credits to purchase hives and a guaranteed
market for their honey.

15, More effort should be made to involve the tourist industry in the
appreciation of the forest resources of the district through seminars for
tour guides and hotel personnel. At present the tour guides concentrate
on the marine environment and the wildlife. Nature trails should be deve-
loped where tourists can walk and picnic in the shade and in safety to see
the forest and watch birds and small animals. A Botanic garden should be
developed at Diani where visitors can learn about indigenous and exotic
plants. How many tourists are now taken to see the once famous baobab
tree at Ukunda that was protected by special decree by the late President?

3.3 MANGROVES
3.3.1  IMPORTANCE IN THE ECOSYSTEM

Mangrove forests or Swamps perform several vital functions in the
coastal ecosystem. They supply waters with nutrients from their leaves,
which drop and decay, thus enriching coastal waters. Phytoplankton and
Zooplankton feed on these nutrients and become food for fish. The Mangrove
forests help settle river-borne silt and sediment as water flows over the
mangrove roots or pneumatophores. New land is colonised as the mangroves
collect silt which builds up a platform of soil particles rich in organic
material. As the mangroves spread towards the sea, more silt is deposited
and the mangroves gradually encroach upon coral sands, thus they protect the
coast by preventing erosion. The deposited silt and sediment contribute
sijnificantly to the fertility of inshore waters. Mangrove areas provide
a suitable habitat for juvenile stages of crustacea (shrimps, prawns and
crabs) and populations of fish (mud skippers) and molluscs (e.g. oysters,
barnacles).

In mangrove forests, there is a marked succession of species. Those
most tolerant to deep water and high salinity occur on the seaward side
and those least tolerant are found on the landward side, and give way in an
ecological succession to terrestrial trees and shrubs, The mangrove forest
is therefore an ecosystem of great scientific importance as it is a home
for many, highly specialised organisms. There are many epiphytes and
epizoites adopted to a life of partial sub-mergence and varying salinity,
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3.3.2  UTILISATION OF MANGROVES

Mangroves are of economic importance for building poles and boat-
making, fuelwood and tannin is extracted from their bark.

The mangrove of greatest economic importance is the Rhizophora
which provides building poles and scaffolding during construction. Since
1983, a ban has been placed on the export of mangrove poles. These used
to be shipped to Middle East.

Mangroves in Kwale District are not over-exploited at present.
Felling is controlled through licencing cutters and allocating quotas that
are to be exploited in different zones. The licenced cutters sel] the
poles to the dealers who sell to the public. Members of the public can
pay K.Shs. 400 a month for a permit to carry one head load a day of branches
left over from pole cutting. The Forest Department is entrusted with the
responsibiiity of ensuring that the mangrove forests are properly managed
to sustain the availability of this useful resource. If cutting does not
disturb the substrate, mangroves regenerate fast and naturally.

3.3.3  RECOMMENDATIONS

Felling of mangrove trees should be spread over a wide area instead
of being localised e.g. Majoreni.

Licences issued should be consistent with the annual quotas which
are allocated for a particular locality and cutters should be checked to
ensure that they cut species and types for which the licences were issued.
Damaged areas should be left to regenerate or be reseeded.

Research work should be carried out on the mangrove community to
investigate its status and to monitor critical ecological parameters in order
to formulate a proper management policy which will maintain the resource
on a sustained yield basis. It is recommended that the Forest Department
in conjunction with the Fisheries Department undertake the research programme.
A master plan should then be developed in conjunction with the local
authorities and coastal residents.

3.4 CORAL REEF ECOSYSTEM

3.4.1  STATUS OF CORAL REEFS

The coral reef is of great importance for many reasons. It protects
the shore from erosion, renders the inshore lagoon safe for swimming and
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fishing since sharks rarely cross the barrier reef, and is very producilive
and provides shelter for many species of molluscs, crustacea and fish.
Thus the reef is an important resource. If properly managed, a healthy
reef ecosystem will serve the district's peoples on a sustained basis.

Signs of ecological damage observed during the field work were
abnormally high numbers of sea urchins, including Echinometra mattiae
(a small rock-boring urchin), Diadema sp. and Echinotrex sp. (larger
black urchin with very long spines). Also present were large numbers of
Tripenistres gratilla. The urchins were present in such vast numbers that
they interfered with the normal utilisation of the shallow waters by
swimmers, gogglers, local fishermen, and tourists who walk to the barrier

reef,

Large populations of the crown of thorn starfish, Acanthaster
planci, were observed near the Islands near Shimoni (A. Hellier - personal
communication). At Diani this starfish was not abundant, probably because
it feeds only on live coral, which is scarce at Diani. Both Starfish
and Urchins feed on coral and are fed upon by Targe predatory molluscs.
The removal of the predators for the shell trade could have contributed
to the increase in starfish numbers (see Section 3.5). This, together
with the fact that urchins are also preyed upon by certain kinds of fish
(e.g. trigger fish and puffer fish) which have been heavily collected
for the aquarium fish trade may have led to plague numhers of urchins.

3.4.2  AQUARIUM FISH TRADE

Export of coral reef fish for the aquarium trade is common in
Kvale District. Many of the ornamental fish are essentially solitary
in their habitat and are found exclusively within the reefs and channels.
Many species now support the aquarium fish trade, of which the most
important are the Amphiprion Spp. Acanthurus spp. Chaetodon spp. Dascyllus spp.
Rhinecanthus spp. and Thalassoma spp. (see Appendix 8.2). Organisation
of the industry is such that company operators employ fishermen who
collect fish using hand nets particularly during the low tides. At the
collecting centre, the fishermen are paid per fish. The fish is transported
by cans fitted with aerated tanks, ready for export by ajir.

An increase of trade in aquarium reef fish may bring about an
ecological imbalance in the ecosystem. If many of these fish species
were left to mature, they would grow to edible sizes and serve as food
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for other fish. The fish are also a major attraction to visitors to

Kenya's coral reef. Corals are visited by reef fish for food and protection
and these fish contribute to the growth of corals by fertilising the waters
near corals. Since most reef fish are territorial, it may take sometime
before the fished out niche is reoccupied.

3.4.3  MECHANICAL DAMAGL

Mechanical destruction of the coral reef is also prevalent in severa]
places. Boat anchors, accidental boat grounding, and careless swimming
or walking accelerate the destruction of the coral reefs. Once a piece
is broken off it no longer provides a stable shelter and the coral polyps
die. Large areas of destruction were noted in the marine park and smaller
areas in the coral garden near Diani. Fishermen and tour boat operators
are equally to blame. In at least one place, Vanga, live coral was being
mined for huilding construction. There is also threat from dynamite fishing
spreading from Tanzania into Kenyan waters.

3.4.4  POLLUTION OF THE MARINE ECOSYSTEM

0il Pollution

Beaches at Msambweni, Diani and Jadini were checked for tarballs,
and very few were found. About 3/ of tar was collected 2 kilometres north
of Diani Beach. At present, this is not an obvious problem, although its
impact on the cumulative ecosystem is not known.

Sewage Pollution

Beaches below tourist hotels along the Diani complex are not notably
polluted by sewage. While not a major problem at present, it may increase
with expansion of facilities if treatment works are inadequate.

Industrial Pollution

A major pollution problem is the effluent which is discharged into
the Ramisi River by the Ramisi Sugar Factory. Four sources of pollution are:

1. Heat pollution - water heated to a temperature of 40°C is emptied
into the Ramisi River and this could result in increased productivity of
algae, lower oxygen dissolved in water and thus cause stress among the fish
and other marine organisms.

2, Air pollution - steam engines fuelled by firewood give off CO2 soot
and gases. Sulphur dioxide may leak out of the factory as a result of the
sulphur burned in the combustion chamber,
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3. Effluents from factory - These include sugar waste and lubricating
0ils from machinery.

4, Agricultural chemicals - Fertilisers are used in the sugar-cane
fields. They can cause blooming of seaweeds that may be harmful to useful
algae and affect marine life adversely. Fungicides and Herbicides may have
Tong-term impacts as they find their way to the sea through groundwater

and surface runoff,

3.4.5  RECOMMENDATIONS

Protection of the coral reef ecosystem should be a concern of
district officials, fishermen, coastal residents, and tourists. Talk/Slide
shows should be prepared for use in the tourist hotels and elsewhere.

The University of Nairobi's Moana Research Station should take the lead
in this regard.

On a more immediate time-scale:

- no further licences should be issued for the aquarium fish
trade. A research project should investiyate the recovery
time of depleted areas, as a prelude to developing a more
stringent quota system;

- use of live coral for construction must be immediately
stopped;

- buoys should be deployed at all coral gardens, Low tide boat
travel should be restricted.

Recommendations regarding fisheries, shell collection and marine
parks and reserves are covered in the following sections.
3.5 SHELL TRADE
3.5.1  ORGANISATION OF SHELL TRADE

The Government issues licences to

Coliectors,
Retailers,
and Wholesalers.

In addition, shells are collected by tourists, who are often aided
by the owners of boats for hire. The Government obtains some revenue from
the shell trade and endeavours to control its volume. Two large exporting
companies operate from Mombasa and are active in Kwale District.
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Table 3.4 documents customs records of shell exports. A licenced collector
can collect up to 5 kgs of shells per day. This is kept in check by the

Fish Scouts who patrol the beaches. The collectors sell their shells to
either wholesalers who export the shells, or to retailers. Most of the
shells are exported to Japan and Europe, Generally, fishermen obtain relati-
vely Tittle benefit from the sales. It was observed at Shimoni, for example,
that the dealer bought a Bursa bubo shell from a collector for K.Shs, 1.60
and hoped to sell it for K.Shs. 35.00. There is a ten-fold price increase
from collector to trader and from trader to retailer. Typical retail

prices at Diani are recorded in Table 3.5 and Appendix 9,2,

The system of licensing does not allow the shell collectors to sell
directly to the public, which 1limits their profits. The shell *trade can
hardly be justified in terms of benefit to the fishermen and collectors.
Tourists are allowed to take 5 kgs of shells per person from Kenya, provided
that the shells were bought from a 1icenced dealer,

Shell collectors in Kwale District are organised in several areas:

Funzi:  Interviews with the shel] collectors revealed that shells are not
as abundant at present es in the 1960's, Shells from Funzi are brought to
Bodo or Msambweni, However, there is one major dealer on the Island who
delivers about 5 sacks to the mainland every two to four weeks.

Diani:  There are 10 licenced shell collectors at Diani and the shells
are collected every few weeks by a wholesaler.

Vanga:  There are 10 licenced shell collectors at Vanga and shells are sold
to wholesalers. The species observed in November 1983 included Cypraea
tigris (Tiger cowry) - about 300 or more in'a sack, Tiidaena squamosa,
Chicoreus, ramosus and Pleuroplace trapezium.

Shimoni: There are four licenced collectors at Shimoni, Local people reported
a drastic reduction in the number of shells now being collected, due to
a decline in supply.

Wasini Island: There is one licenced shell dealer operating on the Island.
Many species of shells are collected including the red helmet shell
(Cypraecassis rufa), cowries (Cypraea sp) and cone shells. A few corals
and shells of thc cephalopod mollusc, Nautilus, were also observed.

Msambveni: Some shell collecting occurs in small quantities,

3.5.2 ECOLOGICAL EFFECTS OF SHELL TRADE

The removal of shells from the marine envirnnment particularly the
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TABLE 3.4 EXPORT OF MARINE SHELLS
YEAR xas K. shs
1964 185.9 3770
1965 266.4 5007
1966 241.4 10684
1967 449.1 12645
1968 764.5 24850
1969 2802.3 709037
1970 17080 920127
1971 16930 761705
1972 15320 794865
1873 45300 834892
1974 674 615037
1975 382 136310
1976 3506 1495521
1977 891 586001
1978 - 722270
1979 84707 984408
1980 97522 650299
1981 66051 1153841

SOURCE: Customs Department Annual Records

TABLE 3.5 TYPICAL SHELL PRICES AT DIANI, NOVEMBER, 1983
SHELL TYPE RETAIL PRICE
LATIN NAME LOCAL NAME K. SHS.
Cyprosa tigris Tiger Cowry 3-10
Tridacna squamosa 20-110
Harpz major 5-20
Cypraecassis rufa 5-40
Lambis sp. 5-10
Chicoreus ramosus 15-20
Charonia tritonis Triton 50-500
Nautilus pompilius 40-150

SOURCE: Observations made at Robinson's Baobab, Two Fishes, Diani Kiosks.



-78 -

Tive animals, is a great threat to the coral reef ecosystem. The large
molluscs are known to be predators of marine organisms such as sea urchins
and starfish (Figure 23). Removal of the predators may result in an unusually
high urchin population as observed at Waa, Tiwi and particularly Diani.

The urchins found to be in large numbers were the black long spined urchins.
These are Diadema savigni, Diadema setosum, Echinothrix calamaris and
Echinothrix diadema. These interfere with movement while walking across
the lagoon to the reef. The shorter spined rock boring urchins included
Echinometra mattiae and Echinostrephus aciculatus. The rock boring urchins
bore holes and tunnels in the coral blocks both in the fringing reef near
the beach, in the barrier reef and reef building corals. This results in
places of coral being broken off and carried by waves as a result of the
weakening of the rock. This would lead to:

1. Increased erosion to the coast.,
. Entry of sharks into the lagoon, endangering fishermen and tourists.
3. Changes in the tidal and current patterns inshore so that beach

sand may be washed away and fish habitats filled in.

4, Direct loss of habitat for reef fish, lagoon fish, crustacea and
other organisms.

The same will happen if the crown of thorn starfish population
explodes. These starfish feed upon live coral, thus large numbers would
hasten reef destruction.

3.5.3 RECOMMENDATIONS

As a prelude to the recommendations several points should be taken
into consideration,

It is clear that some shell species have already been over-collected
giving rise to adverse impact on fthe marine environment. The shells in
general are much scarcer than ten to twenty years ago. The shell trade
benefits only the middlemen and wholesalers. The lack of controls on cxport
volume and prices encourages over-exploitation on this valuable resource.

Therefore, a total ban on the export of shells should be imposed.
This will have minimal impact on the regional economy. Safeguarding the
coral reef is much more important economically, as it is one of the major
tourist attractions in Kenya.
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FIGURE 23, IMPACT OF SHELL REMOVAL ON CORAL
REEF

3.6 MARINE PARKS AND RESERVES

3,6.1 IMPORTANCE OF MARINE PARKS AND RESERVES

The Mpunguti Reserve and the Kizite Marine Park are important
in the regional economy as tourism is the primary source of employment
and foreign exchange in the area. Marine Parks are also important to
preserve breeding grounds and unique habitats. The park is an area of
preservation of fisheries and the reserve is a fishing ground for only
lTocal fishermen. Fishing is controlled within the reserve and only traps,
Tines and nets can be used. Spearfishing, coral and shell collection
are prohibited.

3.6.2  MPUNGUTI/KIZITE

The Mpunguti Reserve and the Kizite Marine Park in the Shimoni area
covers an area of 11 km2 and 28 km2 respectively., The Mpunguti Reserve
envelopes the two islands - Mpunguti ya Chini and Mpunguti ya Juu, with
their coral reefs and the coral ares (Jiwe ya Jehazi) which lies between
Wasini Island and Mpunguti ya Chini. The boundaries are marked by buoys.
Kizite Marine Park includes the coral reefs of Mako-Kokwe and the Island
of Kizite which is a nesting ground for seabirds. The major coral types
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are the mushroom, staghorn, brain and finger, among which the coral reef
fish species are found. Some of these species are - Zebrasoma veliferum,

Cetoscarius bicocor, Amphiprion xanthurus, Pomacanthus maculosus, Pomacanthus

semicircularis, Centropyge acanthrops, Chromis dimidiatus, Chaetodon falcula

and Coris angulata. Problems facing the park include poaching for fish,
shells, ornamental fish, turtles and damage of coral reef by tourists
trampling and breaking them. The park and reserve are difficult to patrol
due to shortage of fuel. Therefore illegal fishing is likely to occur
within the park.

It has been suggested that development zould occur on the Mpunguti
Islands in the form of bandas and hotels, However, water could be a problem
as there is no fresh water on Wasini Island and very little at Shimoni,
Permanent settlement within the reserve might help police illegal activities,

A proposal has been made for development of a Marine National Park
and Reserve to protect the coral reefs around Gazi and Chale Peninsula.
This proposal should be implemented,

3.6.3  RECOMMENDATIONS

Marine park staff should be given special training in swimming,
snorkelling, diving, marine ecology and marine park management.

Visitors amenities should be improved:

(i) The nark headquarters where visitors buy their tickets
is too far from the jetty.

(i1) No information is available to the park visitors, e.g.
leaflets, booklets, posters or displays.

(ii1) Snacks are not available to the visitors.
(iv) Glass bottomed boats for those who cannot swim, are lacking.
(v) Anchorage points should be clearly defined.

The Ministry of Tourism, in conjunction with the Ministry of
Transport and Communications should improve the standard of the Shimoni

road so as to promote tourism there, as the road is impassable during
the rainy season,

A new park or reserve should be developed at the Chale Island/
Peninsula.

Research should be done to identify the coral gardens in this
district so as to preserve them.
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A discussion was held as to whether the Kizite Marine Park should be
reduced in area to include the coral areas of Kizite only and exclude the
Mako-Kokwe area. The park should maintain its present boundaries as it is
a breeding around for molluscs, crustacea and fish, which restock the nearby
fishing grounds.

3.7 FISHERIES

Fisheries potential in the district is mainly in the Indian Ocean. The
Ramisi, Umba and Mwanachema Rivers are the sources of fresh water fish in the
district, but they are of little economic importance. Table 3.6 shows the
quantity and value of marine fish 1anded along the south coast from 1971
to 1982,

Fisheries can be divided into two main groups. The pelagic fish found
in the deep sea and caught by trawling while the dermersal fish are found
in inshore waters. Twenty important species of fish are listed in Appendix
8.2. The bulk of marine fishing in Kwale District is conducted at identified
productive points along the entire coastline (Table 3.7). The fishing is done
mostly within the continental shelf and reef. The shelf is narrow with an
average width of about 3-8 km from the shoreline. The drop in fish catch
from 1972 to 1982, as shown in Table 3.6 was partly due to the opening of the
Kizite Mpunguti Marine Park and foreign exploitation, especially Tanzanians
licenced to fish in Kenyan waters.

Trawler catches show that commercial trawling in the outer edge of the
coral formation would prove uneconomical due to the small size of fish found
and the strong currents and rough sea conditions especially during the
southeast monsoons. Another problem is loss of nets due to the sharp, stony
bottom,

3.7.2 FISHING SEASONS AND METHODS

The main fishing season is during the Kaskazi (northeast monsoon)
from October to March, when the seas are gentle. However, fish like the
Rabbit fish (siganus) can be caught throughout the year. Some pelagic fish,
e.g. Kingfish, are mainly caught during the Kusi, i.e. the period of the
Southeast Trade Winds.

The most common methods of fishing used are the Malema - which are
trap-like baskets, Uzio - fence traps extending from shore out to sea, bottom
Tong line, darife - gill net, Zuyia - general net, and the ring nets which
are used for sardines.
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TABLE 3.6 SOUTH COAST FISH LANUINGS, 1972-1982
YEAR CATCH IN METRIC TONS ('000) VALUE IN K.SHS,
1971 1,284.9 1,805,605.85
1972 1,716.9 2,248,586.50
1973 721.3 1,734.,260.35
1974 723.9 1,725,452,50
1975 925.0 2,039,755.95
1976 726,7 2,016,088.15
1977 791.2 2,627,385.20
1978 617.9 2,522,084.90
1979 536.4 2,390,039.50
1980 623.5 3,307,445.95
1981 771.9 4,790,559.50
1982 814.4 6,109,572.75

TOTAL 10,254.0 33,356,837.10
SOURCE: Fisheries Office, Kwale District, 1983.
TABLE 3,7 NUMBER OF FISHERMEN AND AVERAGE CATCH, KWALE DISTRICT,

FISHING CENTRE

1983

NUMBER OF FISHERMEN

AVERAGE DAILY CATCH

(KG)

Vanga 510 5
Majoreni 321 3
Shimoni 975 4
Msambweni 1,200 2
Diani 861 2
Tiwi 132 2
TOTAL 4,099 18

NOTE: Statistics are for marine fishing only.

SOURCE:

Shimon. Fisheries Office -

Hinistry of Tourism and Wildlife, 1983,
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3.7.3  ORGANISATION OF THE FISHING INDUSTRY

A fisheries officer is stationed at Shimoni while assistant officers
are found at the various fishing centres. These officers are assisted by
the Fish Scouts who . re responsible for monitoring fishing in their own
Tocalities, Vang? and Msambweni are sub-stations while Diani and Tiwi
are outpost stat.ins.

The fish scouts' duties are:

t. To check the size of the gill-nets and basket tians, Girth size
should not be less than 11 cm.  This requirement allows immature fish to
escape. A penalty or a fine up to K.Shs. 1,000/~ can be imposed by

the courts.

2. To make sure that statistics are being kept well at the fish depots.

3. To check on illegal selling of fish which should be sold only to
the Co-operatives, and

4, To see that only licenced shell collectors collect shells.

There are 11 fish scouts in Kkwale District, an insufficient nuinber
to enforce the regulations. At several fish depots, some fish of the
genera Siganus and Lethrinus were measured and found to be less than the
Tegal size.

Selling outside the co-operative structure is also common. The
South Coast Fishermen's Co-operative Union comprises of five fishing
societies and covers the whole of Kwale District. The members pay a
subscription fee of K.Shs, 5/- and shares can be bought of K.Shs, 20/-
each. The total membership in 1983 was 735 as shown in Table 3.8. The
Co-operative serves as a bridge between the fishermen and the dealers,
thereby organising the marketing of the fish. The fishermen must bring
their catches to the Co-operative, which pays them on the spot at fixed
prices. The Co-operative then sells the fish to the dealers on credit
and charges a 10% commission. The prices for fish, crabs, lobsters and
prawns are fairly fixed throughout Kwale District. (Shells marketing is
not under the Co-operative movement). The fishermen benefit from the
Co-operative ;i several respects.

1. Loans: A new loans' system is being developed with the help
of the Norwegian Government which will offer a total of one million
Kenya shillings. Loan recoveries will be deducted from the weekly or
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8 SOUTH COAST FISHERMEN'S CO-OPERATIVE UNION, 1983
FISHING SOCIETY NUMBER OF MEMBERS FISH SCOUTS
Mwagugu (Vanga) 183 1
Shirazi/Bodo 1
Shimoni 166 2
Majoreni 125 1
Gazi 1
Diani 84 2
Kibuyuni 1
Msambweni 177 1
Tiwi 1

TOTAL 735 1

South Coast Fishing Society, 1983
9 PRICES PAID FOR FISH IN KWALE DISTRICT, 1983
ITEM PRICE TO FISHERMEN PRICE TO DEALER
(K.SHS. PER (K.SHS. PER
KILO) KILO)

Small fish 4,50 5.10
Mixed fish 7.50 8.60
Kingfish (1ine) Grade I 13.00 14.90
Kingfish (Net) Grade II 10.40 11.90
Prawns Grade 1 20.00 22.85
Prawns Grade I1I 13.00 14.85
Lobsters 47.00 53.00
Crabs 9.00 10,35
‘Mixed fish are defined as longer than 8"
Small fish are defined as 4" to 8"

South Coast Fishing Society, 1983
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monthly earnings of the fishermen. In this case, the society will pay to
the Co-operative Union which will in turn repay the Norwegian Government.
The loans are to be used only for either modifying or buying fishing
equipment,

2, Dividends: 1f the Co-operative Society makes a profit at the end
of the year, the profits are distributed to shareholders depending on the
number of shares,

3. Bonus: Similarly, part of the profit is distributed to members ,
according to how much fish they have sold to the Co-operative that year. For
example, in 1983 Majoreni Fishing Society got a bonus of K.Shs. 48,000/-.

There are a number of problems facing the Co-operative Societies.
Certain members frequently sell their fish to dealers who offer K.Shs. 75/-
per kg for lobsters while the Co-operatives offer (Table 3.9) K.Shs. 47/-
per kg. Statistics show that there are many fishermen who are not members
of the Co-operative Union and this undermines the Co-operative's effecti-
veness as a marketing agent. However, the new loan scheme will offer
considerable incentive for increased membership,

The lack of cold storage facilities in the depots limits the society's
bargaining power with the dealers.

Roads leading to depots are impassable during the rainy season,
forcing some of the Co-operatives to hire boats, for example, at Vanga and
Shimoni,

The lack of equipment and large fishing vessels limits the range
of activities the Co-operatives can engage in.

There are five main dealers buying fish from the Co-operatives
in Kwale District. Each trader comes three or four times per week on fixed
days. Some fish is sold to local people but most of it is taken to Mombasa.
The dealers are:

Kenya Cold Storage
South Coast Fishermen
Msambweni Fish Supply
. Mwashe Mbwana

Ngala Kazungu

B W N -
. « e
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3.7.4 RECOMMENDATIONS

As the inshore fisheries will remain the principal fishery for
dermesal fish and shrimp, further work should be concentrated on the management
and development of these fisheries.

The data collection system needs to be strengthened and improved.

The Fisheries Department and the Kenya Marine and Fisheries Research
Institute (K.M.F.R.I.) should collaborate closely on 1 chnical and policy
matters concerning fisheries development, using the ne. Fisheries Act which
provides for adequate protection and management of Marine Fish Resources.

Aquaculture projects should be encouraged as they are more predictable
than wild fish