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FISHERIES AND AQUACULTURE

MARINE FINFISH AND SHELLFISH

Marine fisheries in Kenya are based on a small number of species, the most
important of which are demersal and caught by artisanal fishermen operating
between the shoreline and the reef. Of the national total annual fishery production
only 7.4% comes from marine waters. Freshwater fish landings in Kenya have
always been higher than those from coastal waters. However, while the disparity
was not too great until the mid-1970s, the difference has broadened significantly
due to the marked increase in freshwater fish production since then. While
freshwater fish production increased from around 22,000 tonnes in 1975 to
138,000 tonnes by 1989, marine fish landings have remained consistent between
5,000 and 8,000 tonnes over the same period.

According to fish landing records, Mombasa accounted for 46.6% of the mean
fish catch between 1988 and 1992, followed by Tana River, Lamu, Kwale and
Kilifi in that order. However, fishermen can land their catch anywhere, regardless
of where the fish are caught, and they are probably attracted by the bigger
market and more affluent potential buyers of Mombasa and Malindi.

During the 1988 to 1992 period, the annual mean fish production was about 7660
tonnes. Refer to Table 8 for details.

Table 8 :  Annual mean fish production 1988 to 1992

There are only about 5,000 coastal fishermen compared to well over 27,000
fishermen engaged in inland fisheries. Of the 5,000 fishermen, around 4,000 are
considered artisanal fishermen and the rest are classified as marine industrial
fishermen. There are also about 2,000 farmers who engage in fish farming as a
secondary activity. Assuming a dependency ratio of 7:1, there are approximately
230,000 fisherfolk, fish farmers and dependants for both marine and freshwater. It
is estimated that around 20,000 persons (including dependants) are involved in
fish distribution and processing nationwide. Hence about 250,000 persons in total
are dependent on freshwater and marine fish production and this is about 1.0% of
the total population. Of these totals, the marine and coastal portion is about 5%.
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Figure 36 : Outrigger fishing canoe

Figure 35 : A basketful of crabs



Coastal Resources and Their Use

Fisheries and Aquaculture      57

According to the 1984 census, Kwale District had the highest number of fishing
canoes (558), followed by Lamu (508), Mombasa (401), and Malindi (361). These
figures are probably a better reflection of where the greatest fishing activity takes
place along the Kenya Coast and more relevant than the landings statistics which
are more usually quoted.

There are a number of physical, climatic and economic factors which combine to
constrain the coastal and marine fishery in Kenya. Firstly, the area of the continental
shelf, to a depth of 200m, is only 8,500 km2, less than 10% of the fishable area of
Lake Victoria. The 200m depth contour lies within a mere 3-8km offshore except
in the North Kenya Bank and Ungwana Bay where it extends out to about 64km.
Secondly, the Southeast Monsoon which is prevalent from March to October, is
associated with very strong winds and reinforces the East African Coastal Current
giving it speeds of up to 5 knots. These conditions which prevail for the greater
part of the year, are a hazard to the small canoes which are the main fishing craft
for the Kenyan marine fishery. Thirdly, the East African coast does not have a
very high productivity. Coastal currents are oceanic in origin and therefore
nutrient deficient and there are no known major upwelling areas.

Marine fish species landed in Kenya can be categorized as demersal, pelagic,
sharks and rays, crustaceans, molluscs and deep sea/big-game fish. Practically
all fishing is artisanal and practised inshore of the reef and demersal fish make
up over 38% of the species taken. The commonest demersal fish families are the
scavengers (Lethrinidae) and the rabbitfish (Siganidae) each of which contribute
some 20% of the demersal catch, while parrotfish (Scaridae) and snapper
(Lutjanidae) are the next most common and contribute between 6 and 8%. Sharks
and rays make up around 21% of landings and pelagic species account for just
under 15%. Prawns account for the greater part of the crustacean catch which is
just under 10% of the total; while molluscs, which make up a mere 2.5% of the
total catch, also include beche-de-mer.

Figure 37 : Common species of fish from the Kenya coast (continued on following pages)

Lethrinus  elongatus

Parupeneus  bifasciatus
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Lutjanus fulviflamma

Epinephelus flavocaeruleus

Taeniura lymma

Carcharhinus falciformis

Figure 37 : Common species of fish from the Kenya coast (continued from previous page)
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Species lists for Kenyan finfish are known to be incomplete. Only one biotope, the
mangrove swamps, has been studied in any detail. Studies in the Gazi mangrove
creek identified 109 finfish species belonging to 44 families and similar species
diversities have been reported from other mangrove areas. Empirical calculations
on the size and age of some mangrove species have established that this
environment is indeed used as a nursery area by the species studied. However,
with the exception of mangrove species and some of the more important
commercial ones, there are no reliable estimates of the relative abundance,
species diversity and biomass of Kenyan finfish resources.

A penaeid prawn trawl fishery has operated in waters around 20m deep in
Ungwana Bay and the areas around Lamu since the 1980s with catches of around
237 tonnes per year. The best catches occur from July to November and the main
species caught are Penaeus indicus, Metapenaeus monoceros and Penaeus monodon.
Penaeus semisulcatus and P. japonicus are also present but are of lesser importance.

Other crustaceans of commercial potential are the rock lobsters (up to 120 tonnes
annually with a return of around US$720,000) and the edible crabs which occur
in shallow waters along the entire Kenyan coast. The lobsters include Panulirus
ornatus, which makes up 90% of the lobster landings and which is fished mainly
in the north coast - Lamu District; P. homarus, which is also caught mainly from
the north coast; P. longipes which is mainly caught from the south coast; and, P.

Sarda sarda

Leptoscarus  vaigiensis

Gnathanodon speciosus
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Panulirus  ornatusPanulirus  longpipes

Penaeus  monodonPenaeus  indicus
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versicolor, and P. penicillatus. The most common edible crabs are Scylla serrata and
Thalamita crenata. There are also two deep water species of lobster, Puerulus
angulatus and Metanephrops andamanicus, which occur in commercial quantities in
waters beyond 180m deep.

Kenyan marine fisheries also include significant landings of echinoderm (sea
cucumbers sold under the trade name of Beche-de-mer), as well as the more
common molluscs such as squid, octopus and oysters. However, large numbers
of other molluscs are gathered for the souvenir/tourist trade. It is reported that
over 80 species of gastropods and bivalves find their way into curio shops and
fish markets. The commonest of these include Lambis spp. (5 species), Cyprea
spp. (22 species), Strombus spp. (3 species), Conus spp. (20 species), and 2 species
each of Murex, Turbo, Drupa, Terebra, Tridacna, Pinctada, etc. According to statistics,
Kenya exported 232 tonnes of marine shells in 1992.

Figure 38 : Examining the catch
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Figure 39 : Discharging a catch of bonito
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ARTISANAL AND SUBSISTENCE FISHING

Marine fisheries in Kenya are in the main, artisanal and undertaken mostly from
small, non-motorized boats such as outriggers, dhows, cataracts and planked
pirogues. Only about 10% of fishing craft are motorized. This constraint limits
most of the fishing effort to inside the reef and rarely is fishing undertaken
beyond territorial waters (20km). The exceptions are the medium-sized trawlers
which fish for prawns mainly in the Ungwana Bay area.

The most commonly used fishing gear is the artisanal gill net and the seine,
particularly in the Lamu archipelago and around Malindi. Other gear includes
traps and handlines in Ungwana Bay and the Malindi/Mambrui area, bottom
lines and traps from Mombasa south to the Tanzanian border, and lobster pots in
Lamu, Malindi and Kwale districts.

While it is comparatively easy to make a distinction between artisanal and more
up-to-date technology, it is almost impossible to provide statistics on the degree
of subsistence fishing. It is sufficient to note that all artisanal fishermen take
away part of their daily catch, after it has been weighed and recorded, to their
families, friends and relatives for food. This proportion of the catch which is not
sold, is known locally as kitoweo and the Department of Fisheries estimates that it
probably accounts for up to 4% of all the artisanal landings each year.

Figure 41 : Prawn fishing, Mwachi River

Figure 40 : Artisanal fish
trap (uzio)
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MARINE FARMING

Marine farming activity in Kenya is in its infancy. Besides some traditional
brackishwater ponds and artisanal shrimp and oyster cultivation, coastal
aquaculture has been restricted to capital intensive shrimp culture on an
experimental scale. Unfortunately, this development at Ngomeni has been
undertaken at the expense of mangrove productivity, with 60ha of mangrove
forest being cleared. However, in spite of this inauspicious beginning, coastal
aquaculture in Kenya has considerable potential as a source of economic return
and, if properly planned and managed, it need not have an impact on the
productive and valuable mangrove ecosystems.

There are three types of marine farming activity which could be utilized on the
Kenyan coastal environment - pond culture in cleared mangroves or on land
behind the mangroves, suspension culture (cage and raft) in sheltered waterways
that are of sufficient depth, and rack culture in the shallow intertidal areas.

Figure 42 :  Seaweed farm, "seeding" the ropes Figure 43 :  Harvest from seaweed farm
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In view of their accepted value, further mangrove destruction is not favoured.
Instead, better use could be made of the mangrove areas which have already been
cleared but which are not being utilized efficiently. At the Ngomeni shrimp farm
site there are around 45ha which could still be used. The abandoned saltworks
nearby comprise a further 50ha which were once mangroves and which could
also be used for aquaculture. Furthermore, the first ponds at a number of functional
saltworks between Ngomeni and Kurawa could all be stocked with shrimp and a
harvest taken before the water is further processed for salt extraction. It is estimated
that around 800ha of reservoir ponds could be used in this way.

The chief limitations on the integration of shrimp culture and salt production are
the supply of shrimp fry and the supply of shrimp feed. The natural supply of
shrimp fry can be enhanced through the protection of the mangrove ecosystems,
but ultimately the industry will require a more reliable supply source such as
from a hatchery. This increases the demand for shrimp feed. However, shrimp
feed should not be a problem since brine shrimp (Artemia) is already being
produced at each of the seven saltworks and, through appropriate management
techniques, brine shrimp cysts and biomass production could supply whatever
feed is needed.

The sheltered waterways that are a feature of the Lamu, Kwale and Kilifi mangrove
swamps appear to have potential for the cage or pen culture of finfish and the raft
culture of oysters and other bivalves. Some species of tilapia (e.g. Tilapia spilurus
and T. mossambica) are known to have adequate tolerance to salinity and have

Figure 44 :  Experimental oyster farm at Gazi
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been recommended for feasibility studies for cage culture in the mangrove channels
and creeks. Other finfish species such as rabbit fish (Siganus spp), mullet (Mugil
spp) and milkfish (Chanos chanos) also appear to have considerable potential.

Mangrove oysters (Crassostrea cucullata) are very prolific on the prop roots and
lower branches of Rhizophora and Sonneratia mangrove trees where dense
overcrowding is thought to be the cause of their rather small size. Experimental
oyster culture at Gazi in the Kwale district, using a combination of intertidal
racks and raft suspension, has provided promising results. With over 10 million
oysters under culture, this is thought to be the largest such farm in Africa.

Potential for oyster farming exists along most of the Kenya Coast and the Coast
Development Authority is currently popularising oyster farming with coastal
inhabitants, based on oyster farming experiments at Gazi and Ramisi.

Kenya is also investigating the possibility of exploiting marine algae as a source of
protein. Algae under investigation include the blue-greens, chlorophytes, red
algae (Rhodophytes) and brown algae.

Since it has been concluded that natural stands of seaweeds in Kenya could not
sustain commercial harvesting, phycologists at the Kenya Marine & Fisheries
Research Institute have been carrying out experiments at Vipingo on the culture
of some of these commercially important seaweeds. The species currently under
study is Eucheuma denticulatum which has been farmed successfully in other
countries and it would appear that it is a viable commercial crop in Kenya.

Figure 45 :  Oysters growing on mangrove roots


