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Kenya's coastal fisheries
by Tim McClanahan and Nyawira Muthiga

Opinions ditfer as to whether the sea off the Kenyan coast is being under or over-Ifshed, and as to what elfed this is
having on the 8bundaIJce and diversity ofmarine life.

One often hears contradictory statements
about the potential of Kenya's coastal
fisheries. Some people argue that coastal
fisheries are under-utilised and through
incr'~d effort could produce additional
fod'- dfId income. Others protest that
marine resources are being over-exploited
and environmental problems are likely to
follow. The management implications of
each argument are obviously quite
different. How, then, can these seemingly
contradictory viewpoints be reconciled into
developing a long-term management
strategy for Kenya's coastal fisheries?

The clarifying distinction in this debate
is the difference between inshore and
offshore fisheries. Tropical inshore
fisheries include shallow water environ
ments such as coral reefs, seagrass beds and
estuaries. Being close to shore, inshore
fisheries allow fishermen to travel to and
fro in a single day. Inshore waters are also
generally more productive than offshore
areas because of their greater nutrient
concentrations and because light reaches
the seafloor, which results in high pro
ductivity of corals, seagrass and algae. The
sw--- fisherman's efforts, therefore, are
bet._. rewarded in inshore areas.

The economics of exploiting these two
areas are quite dissimilar and, consequently,
the fishing pressures differ. Kenya's fish
catch over the last few decades has vascil
lated around 5,000 metric tons per year, of
which over 90 per cent comes from inshore
areas. Surveys undertaken in offshore areas
estimate a potential offshore yield of
between 5,000 and 9,000 metric tons per
year, which suggests that Kenya could
potentially double or triple its total marine
fish catch. But, of this figure, approxi
mately 50 per cent are noncommercial
species and the other species exist at
such low densities that the cost of fishing
them may not be economiial. The dubious
profits of offshore fishing, combined with
the large amount of capital needed to buy
power boats and refrigeration facilities, has
resulted in most fishing effort being focused
inshore. Additionally, fishermen are
~ided by demand and therefore con-
~ntrate on areas close to population
~tres. The result is that areas close to
<kets are heavily fished while areas
'er away are less exploited. The intro-

duction of ice and refrigerated boats and
trucks in the last few decades has allowed
nearshore areas further away from markets
to be fished, but there is still a great deal of
variation in the fish catch from different
areas along the coast.

During the course of our research along
Kenya's coast, we investigated the effects
of fishing and shell collecting on the coral
reefs flora and fauna and its potential long
term effect on its fisheries potential. Our
results indicate drastic changes in the
numbers of sea urchins, and in particular
the rock-boring sea urchin Echinometra
mathaei. This is due to overfishing of the
sea urchin's predators. For example, in the
Diani Beach lagoon, which is probably
Kenya's most exploited reef, we counted an
average of eight fish in 100 square metres
compared to 125 fish in the same size area
in the Malindi Marine National Park
lagoon. As well, average fish lengths were
much smaller in Diani than in the park. On
the other hand, sea urchin densities in the
park's lagoon were too low to count
whereas they averaged 15 per square metre
in Diani. This was a threefold increase from
a study completed 15 years previously. It is
a formidable task to even try and walk
within Diani's lagoon at these high sea
urchin densities.

A problem arising from this increase in
sea urchins is that as they feed and rub their
spines against the coral rocks they reduce
live coral cover and increase the breakdown
of coral substrate. This reduces the reefs
complexity and means the loss of a refuge
for many coral reef fishes. Additionally, in
the absence of sea urchin predators, sea
urchins consume the algae that might other
wise feed important edible fish. Another
concern is that urchins may assist the break
down of the fringing reef which protects the
shore. The loss of the fringing reef could
increase beach erosion and endanger hotels
and other buildings built close to the
water's edge.

In order to avoid these environmental
problems it is essential to manage inshore
coral reef fisheries and especially the fish
ing and collecting of sea urchin predators.
Although more detailed research is still
required, we already know enough to
develop and implement a general strategy
to manage inshore fisheries.

Sea urchin predators include a mixture
of species. Some species, such as wrasses,
are a valuable food source; the bullmouth
helmet shell (Cypraecassis rufa) and
porcupine fish are sold for their ornamental
value; and the boxstar (Cu/cila
schmideliana) has no commercial value.
Triggerfish, which are probably the most
important sea urchin predators, are
reputed to have poisonous skins, but they
are eaten in Kenya once their skins are
removed. It is important to determine the
relative importance of some of these
species as effective sea urchin predators
and their economic value in order to place
harvesting restrictions on species which
have the greatest sea urchin predation
ability but the least economic or food value.
Some species should receive protection or
harvesting quotas. Additionally, some
highly over-exploited coral reefs should be
closed from fishing for a limited time.

Tourism at the coast is, as it is in the rest
of Kenya, a two-edged sword. The con
struction of large hotel complexes puts a'
strain on the reef as it supplies fish and shell
products for tourists, hotel staff and
associated workers. The constant demand
created by tourism may eventually self
limit itself if the reef is eroded by sea
urchins and beaches are washed away
because of increased currents and waves.
On the other hand, it is because of tourism
that we have Kenya's beautiful marine
parks. The park's are areas of high fish,
shell and coral diversity, which act as
refuges for many species which are
threatened by overfishing and the sub
sequent changes in the coral reefs flora and
fauna.

One way to resolve this conflict is to
keep tourists and marine parks close
together. The Malindi-Watamu Parks and
Reserve is an excellent example of a well·
planned marine reserve as it offers tourists
easy access to parks, which have the richest
fauna, while maintaining the lower
diversity reserve as a buffer and corridor
between parks. South coast Diani Beach,
which is the most populated tourist beach in
Kenya, has no park nearby and is the most
over-exploited reef in Kenya. Kisite
Mpunguti Park is too removed for easy
access and from the problems created by
overfishiilg. We therefore suggest that the
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status of Diani Beach be changed to a
protected area. The productivity of Diani's
fisheries is presently so low that it would
bring greater economic benefit to the
country as a protected area. Beyond the
government revenue from entrance fees, it
would create additional tourism related
income for local fishermen to replace their
lost fisheries income. .

In order to increase fisheries produc
tion, Kenya is increasingly turning to
offshore fisheries and the culturing of sea
food such as prawns and oysters. Both
~ds often require large investments
a. nave high running costs. Because of
these high costs and because local fish

prices are low by world market standards, if
offshore fisheries and aquaculture are to be
profitable, it is necessary to culture luxury
foods for tourist consumption or to export
the food in order to benefit from world
market prices. If sea-food products are
exported the local market has to compete
with the world market, which may result in
the inflation of local prices. Although
exporting may generate foreign exchange,
it is questionable whether local con
sumers and fishermen benefit in the long
term. This suggests that inshore fisheries
will continue to be an important source of
food and income for coastal Kenyans and
that their management is therefore vital.

Kenya's fisheries are at a critical point
when careful planning and management are
needed to cope with future changes. Intelli
gent policy and management decisions
implemented now will be far more effective
and iess expensive than trying at some
future date to rectify environmental
problems and stop the reductions in fish
catch. Reliance on offshore fisheries and
aquaculture to supply future demand,
although necessary, is not the whole
solution. Inshore areas presently provide
the bulk of the coastal fish catch and will
continue to do so if managed to ensure their
long-term viability. "
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