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Introduction.

A reduction in native fish stocks and the need to increase
fish production for food, recreatlion, ornamental purposes and to
contrcl disease vectors ahd weeds have often Jjustified and led to
introduction of non-native fishes. Some of these introductions
have been followed by benefitial and others by undesirable
conseguences. For instance, introduction of the Nile perch Lates

niloticus L. and several tilapiine species into lakes Victoria

dilld AnlvUd NNgave [esudiied 1l 1Nt iedoses 1 clle guUaltiv o vy UL L ioll

available to the people around thew. Predation by Nile perch and
competition with introduced tilapiine species in lakes Victoris
and Kyoga have caused a severe decline and in some cases total
disappearance of many of the native fish species. Theretore,

the concern about fish introductions arises.
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The African Great Lakes (Figure 1) cover an aggregate area
cf about 150,000 km2. They are important to the local people as
a source of fish for food, sources of water for domestic use and
avenues of transport. Some of the African Great Lakes,
especially Malawil, Tanganyika, and Victoria also harbour the
worlds richest lacustrine fish faunas with many endemic species
cf Cichlidae which have evolved in each lake and are of great
sclentific interest to students of evolution (Fryer & Iles 1872,
Barel et al 1985, Balon & Bruton 1986, Ribbink 1987). There
seems to be a conflict of interests between people who would like
to harvest the fish from these lakes to feed the people and those
who would like to conserve the specles flocks of these lakes for
evolutionary studies. These lakes are, however, very critical as
sources of food in Africa because alternative sources o0f protein
are either scarce or too expensive for most of the local people
comapared to the developed countries where there is a greater
variety of cheap protein sources.

The native fish steocks of many of the African Great lakes
have declined due to human exploitation {Jackseon 1971). Becausa
of the high demand for £ish, these desclines of exploited native
species and absence of economically wvaluable specles, in some
lakes have led to a call for introduction of alien species not
only in Africa but also other parts of the world. The extent to
which this has been done 1is shown by the reglister of
international fish transfers compiled by FAQ (Welcomme 1931). At
least 160 speclies of fishes excluding most of those transterred
for ornamental purposes have been moved to different parts ot the

world (Welcomme 1981, 1584). 0Ot these, about fifty species have



been introduced to/or between different countries in Africa
(FAC/CIFA 1985). Although many of the introduced specles have
not established themselves to create sustainable populations,
those which have done so have resulted either into beneficial or
undesirable consquences or both. This has led to mixed feeling
for against fish introductions. This paper reviews the purpose
and outccemes of fish introductions into some of the Great Lakes
of Africa, especially Victoria, Kyoga, Kivu and Kariba in
relation to the need to meet the nutritional needs of the peocople

in the reglon and te¢ conserve the native fish fauna.

Lakes Victoria and Kyoga.
Originally, Lakes Victoria and Kyoga had a fish fauna in

which two tilapiine species (Oreochromis esculentus and

Orecochromis variabilis) were commercially the most important

(Graham 1529, Worthington 1929). Thexre were other specles such

as,; Protopterus aethiopicus, Bagrus docmac, Clarias gariepinus,

Barbus species, Mormyrids and Schilbe mysteus which also made

significant contributions to the fishery of these lakes.

Labeo victorianus formed the most important commercial fishery on

the affluent rivers of lakes Victoria and Kyoga (Cadwalladr

196%). Haplochromine cichlids and Rastrineobela argentea were

abundant but, because of their small size, were not exploited
extensively. Stccks of the originally preferaed commercial
species were rveduced by overfishing in the first half of this
century (Jackson 1971). Thils decline led to a suggestion to
introduce other fish species intc the lakes so as to improve the

fishery.



Nile perch, Lates niloticus L. and four tilapline species;

the Nile tilapia {( Qreochromis niloticus L.}, Oreochromis

leucostictus (Trewavas)}, Tilapia zilli (Gervais), and Tilapia

melanopleura Dumeril were introduced into lakes Victoria and

Kyoga during the 1950's and early 1%60's (Gee 1964, Welcomme
1964, 1966}). The Nile perch were introduced to feed on the small
sized haplochromine cichlids which were at that time abundant but
not commercially exploited, so as to convert them into larger
table fish (Graham 192%, Worthington 1929, Anderson 1961).

T. zilll were introduced to feed on macrophytes which were not

being utilized by any other commercially important f£ish but Q.

niloticus, 0.leucostictus, and T. melancpleura, appear to have

been introduced to supplement and diversify stocks of the native

tilapiines which had declined due to overfishing.

Costs of the introduction.

The introduced species became established first in Lgke
Kyoga and later in Lake Victorla resulting into increases in
commercial fish catches. BAs stocks of the introduced species
increased, those of the native species continued to decline and
some eventually disappeared from the fishery. Although some of
this decline was caused by other factors, especially overfishing,
predation by Nile perch and competition with the introduced ’
tilapiines contributed to the changes in the fishery. The Nile
perch feeds on invertebrates during juvenile and sub-adult stages
changing to a piscivorous diet with age (Hawmblyn 1966, Gse 1969,
Okedi 1971, Ogarl 1285, Ogutu-Chwayo 1985), As 1its papulations

in lakes Victoria and Kyoga increased, those of other £ish
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species declined (Figure 2). For instance, haplochromine cichlids
which were initially abundant in these lakes {(Graham 1929,
Worthington 1929) and formed at least 80% by weight of the
demersal f£ish stocks of Lake Victoria prior to establishment of
the Nile perch {(Kudhongania & Cordone 1974, Okaronon et al 1985)
declined rapidly after establishment of Nile perch (Figure 2} and
are virtually absent in Lake Kyoga and nearly so in many parts of
Lake Victoria. Most of the native fish species of these lakes
have also been identified among Nile perch stomach contents
{Hamblyn 1966, Gee 1869, Okedil 1971, Ogarl 1385, Ogutu-0Ohwayo
1985, Goudswaard 1988) which prowvides evidence that the Nile
perch contributed to their depletion. Most of the fishery on
Lake Vigtoria is, however, currently based in i1nshore areas and
the fate of the offshore haplochromine stocks is still largely
unknown.

Other predatcry fishes such as Salmo trutta L.,

Crnchoricus mvkiss Walbann (formerly Salmo gairdneril Richardsony,

and the black bass Macropterus salmocides Lacepede which have been

widely introduced to Africa and other parts of the world for
sport and recreation have had effects similar to that of the Nile
perch. For instance, M. salmoides were introduced into Lake
Naivasha in Kenya where they got established and created
successful sport and recreational fisheries (Siddigui 1977,
Welcomme 1981). Subsegquently, M. salwmoides depleted Poecilia

and Gambusia and also contributed te a decline in stocks of
tilapiine species which had earlier been introduced into the lake
{3iddiqui 1977). The trout and large mouth bass which were

introduced in Southern Africa for sport and recreation similarly



eliminated three native species (Oreodaimon gnathlambae,

Trachyostoma euratotus and Sandelia capensis) (Jackson 1960,

FRQO/CIFA 1985). 1In Central BAmerica, the predatory peacock bass,

Cichla ocellaris (Bloch & Schneider), which were introduced into

Lake Gatun Panama extirpated six out of eight previously commomn
native fish species of that lake (Zaret & Paine 1973) while in
lake Titicaca, the rainbow trout damaged a species flock of sowme

19 species of QOreotius and Trichomvcterus rivulatus (Welcomme

1984).

Apart from the Nile perch, the tilapline specles which were
introduced into lakes Victoria and Kyoga also affescted the native
fish stocks. The introcduced tilapiine species were similar to
the native tilapiines in ecological reguirements and scne are
krnown to hybridize (Welcomme 1964, 1966, Fryer & Iles 12972,

Mureau et zl 1988). The native tilapiines were spatially

segregated with the smaller O.variabilis being closer inshore

-

than O.esculentus. When O.leucostictus and T.zilll became

established, they occupied the inshore waters with QQ, variabilis

while ©. niloticus occupled the more offshore waters with Q.

esculentys (Welcomme 1964). Subsequently, ©. niloticus which is
now The dominant tilapiine in these lakes, extended its
distribution to the inshore waters. The other tilapiins species
seem to have lost ground to 0. niloticus as a conseguence of
competition and/or hybridization. The competitive pre-eminance
of 0. niloticus among the tilaplines has been esgtablished through

its successful introduction and eventual diminance in a great

h

variety of lakes 1In east, central and west Africa as well as

I

Madagascer (Mureau et al 1%88).



Displacements of one or more species following iﬁtroduction
of another has also been observed awong tilapiine species in
other lakes e.g Lake Naivasha (Kenya), Lake Itasy (Madagascar)
and Lake Kinneret (Israel) (Siddigui 1977, Gophen et al 1983,

Welcomme 1984}, In Lake Naivasha, Oreochromis spilurus Gunther

was introduced in 1925 and became abundant during 1950= and

1960s. When O.leucostictus and T.zilll were later introduced in

1956, O.leucostictus hybridized with O.spilurus. This was
followed by disappearance, first of Q.spilurus and then of the

hvbrids (Siddigqui 1977). In Lake Itasy, Oreochromis macrochir

disappeared after hybridizing with the Nile tilapia {(Welcomme
1984), There was also a decline in a native tillapline,

Oreochromis galilaeus after Oreochromis aureus Steindachner was

introduced into Lake Kinneret (Gophén et al 1983).

Another possible cost of the introducing new fish species
into lakes Victoria and Xyoga could be a change in the lake's
environment. There have been increasing incidences of algal
blooms on Lake Victoria which have sometimes been accompanied by
mass fish kills and deoxygenaticn of the deeper watérs. Although
increased eutrophicatiorn and incidence of deoxygenaticn could be
due to changing land use practices and increased human
populatlion, it could also be a result of alterations in the food
chain arising out of changes in the fish communities at différent
trophic levels (Hecky per com}. TIf these incidencies ares
indicative of a long term trend, then part of the lake could

become anoxic and unsuitable for fish.



Apart from ecolegical changes, intrcduction of new fish
specles can also affect the economic and social life of the
pecple. Fishermen may have to adapt to catching fish of a
different zize and the consumers have to adapt to eating fish of
probably a different taste. The Nile perch was, for instance,
not initially wvery popular among some of the rural population
around Lake Victoria partly because 1t initially contained a lot
0of fat which sometimes caused diarrhoea. But as the qguantity of
food available to the predator has decreased, 1t has become less
fatty and more acceptable. The fishermen have also had te obtain
stronger and more expensive nets for catching the Nile perch as
it grows to a larger size than the native species of Lakes

Victoria and Kyoga.

Beneflits of the introductions.

The major beneficial outcome of the introduction of Nile
perch and the Nile tilapia into lakes Victoria and Kyoga has been
the increase in fish catches which has increased the guantity of
fish available to the people in East Africa and even provided
some f£ish for export. In Lake Kycga (Figure 3 } the total
guantity of f£ish landed increased from an annual catch of about
4500 tons at the time of introduction of new fishes in 1354 to
abeout 160,000 tons in 1977 to which the Nile perch and the Nile
tilapia contributed about 80%. S;milar increases occurred in
Lake Victoria. 1In the Kenyan part of the lake, the total
quantity of £ish landed increased by about four fold from 20,000
tons before the establishment of introduced species, to 90,000

tons after their establishment (Figure 4}. In the Tanzanian



part (Figure 4) the total landings increased from 64,000 tons to
95,000 tons between 1983 and 1985 due agalin to increaszse in the
coentributicon ¢f the introduced species. Detailed catch
statistics for the Ugandan part of the lake are lacking, but the
trends in commercial catch have been similar to those in the
¥Kenyan and Tanzanlan parts of the lake.

The commercial catch records alse indicate that, at least
for the time being, the costs have not been traded off for
insignitficant benefits to the local people; For instance, 6000
tons of haplochromines that were heing landed in the Xenvan part
of Lake Victoria prior to establishment have been replaced by
about 50,000 tons of Nile perch (Figure 5). The Nile perch is,
however, not likely to sustalin the high yield realised iIn the
early stages of coclonisation of the two lakes when it had
abundant prey comprising the haplochromine cichlids but its
stocks may settle at a lower level where 1t can be sustained by
the availarble prey. For instance, the commercial catches of the
Nile perch 1n Lake Kyocga where 1t was introduced and got
egstablished earlier than Lake Victoria have declined (Figure 3)
partly due to a reduction in food supply and as a consguence of
overfishing of juveniles using beach seine nets (Twongo 19867,

The food of the Nil

[

perch in Lake Kyaoga hag been stable since
the late 19708 with a composition similar te that in its native

habitat in which Caridina nilotica, Anisopteran nymphs are

important in the Jjuvenile and sub-adult stages and a pelagic
species (R. argentea) and cannlbalism becoming more impertant
during sub-adult and adult stages. It alsoc has a very high

reproductive potential and may produce surplous offspring upon



which adults can feed in the absence of alternative preyv. It
may, if properly managed, form a sustainable fishery in lakes
Victoria and Kyoga. It may be of interest to note even as a
predator, the Nile perch has been among the most important

commexcila gpecies in its native habitats of lakes Albert and

Chad (Hopson 1863, Cadwalladr & Stoneman 1966).

Lake Kivu and the Kariba Reservolr.

Lake Kivu and the Great Kariba Reservolr provide an example

within the Great Lakes region where introduced fish have not

been associated with preominent disastrous consguences. Both

lakes had simple fish faunas; Kivu because of volcanic catalysms

and Kariba because of 1ts recent origin. Lake Karilka (5400 km2

and 29 m mean depth}) is a man-made lake which was formed in 1958

after damming the Zambezil river along the Zambia - Zimbabwe

border. Lake Kariba had about forty indigenous fish specles all

0f which were of riverline origin and were largely restricted to
shallow waters down to 15 m depth (Marshall 1987). Lakes Kiwvu

and Kariba however lacked pelagic f£ish species which could feed

on the planktonic organisms which were abundant In them. BRs a

resulb, the Lake Tanganyika clupeids, Limnothrissa micdon

Boulenger, and Stolcthrissa tanganicae wers introduced

(Spiliethoff ef al 1983, Marshall 1985, 1988). O0Of the two
clupeids, only L. micdon was successful in establishing itself

both lakes (Welcomme 1981),

in



Benefits of the introdustlioens.

The clupeids were introduced into Lake Kiva in 1958 and
1960 (Spliethoff et al 1983). An artisanal fishery to exploit
them started at the beginning of 1980 and was estimated to
produce a sustainable yield of 11,300 t annually. Introduction
of the clupelds into Lake Karibka took place in 1967 and 1968
{Marshall 198%, 1988). L. miodon became established and were
found throughout the lake by 1970. &an artisanal fishery of
L. miodon started around 1274 and increased to become the most
important in the lake (Figure €6) and by 198%, was producing a
total catch of about 24,000 t. L. miodon also formed the most
important prey of the native commerclially and recreationally

importfant predator, the Tiger fish, Hydrocvnus vittatus

Castelman. This increase in prey availability resulted inte an
increase in the stocks of the tiger fish. L. miodon from Lake
Kariba moved down the Zambezi and got established into Cahora
Basza reservolr in Mozambique to provide a potential annual yield
of 8,000 £t {Petr & Kapetszky 1983).

Although Dumont (1936) indicates that tThe intreduction of
clupesids into Lake Kivu may become an ecocatastrophe, no direct
dizastrous consguences of clupeld introduction into lakes Kiwvu
and Karila have as yet besen reported (FAO/CIFA 198%). It ls also

thought {3alon & Brauton 19%6&) that L. miodon could have

[#7]

prevented Alestes lateralis which is native to River Zambezi from

colonising the openwaters of the lake although A. lateralis had
for ten years (19%8-1968) between the formation of Lake Kariba
and introduction of clupeids not succeeded in colonising the open

watars of the lake.
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Other fishes introduced into Africa.

Apart from the flish species such as those discussed above
that have been introduced directly into the some of the Great
Lakes of Africa to improve fish production, other fishes which
have been introduced or transterred within Africa for aguaculture
and the control of diseass vectors and wesds have also been
accompanied by both beneficial and undesirable conseguences.

Some fish species like Tilapia rendalli and the Chinese carp,

Ctenopharvngodon idells (Valenciennes) which have been widely
used for agquaculture and weed control have established in the
wild elther after escaping from ponds or through deliberate
introductions. Some of these species like the Chinese carp and
and T. rendall have, besides being benefitial in some areas where
they have been introcduced, made the habitat less sultable for
cther species by up-rooting of aqguatic vegetation and mixing of
water bottoms (Taylor, Courtney & McCann 1984).

Twoe specles, Gambusia affinis Balrd & Girard and

Precilia reficulata Peters which were introduced some parts of
Africa to control mosquito veciors of malaria parasites were not

Lo

fective. 1Instead, G. affinis becamg dangerous To other fishes

Fh

2

by eating thelr eggs (Welcomme 1881) and P. reticulata caused a

decline in native cyprinocdonts. But Astatoresochromis alluaudl

Pellegrin which was introduced to Cameroon, Cent

[

al African

Republic, Cango and Zaire in 1%2€¢0s to control snail vectors

[d]
jau
-
et}

[N
[

bilharizia are reported to have been affective In reducting

populations (Welcomme 1281).

I
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Bpart frow causing a reduction in the mamber and abundance
of resident specles through pradation, competition and
hybridisation, ard altering the envircnment, fish introductions
can be accompanied by transfers of fish parasites and diseases.
At least 48 species of fish parasites have become established in
dlfferent parts of the world as a result of fish introcductions

(Hoffman 1970). The Asiatic branchiura, 2rgulus Japonicum is

thought to have been transferred to Africa during fizh transfers

and the branchiurans, Argulus Japonicum and Arqulus

rhividiophorus Monod were transfered to Lake Naivasha along with

fish (Fryer 1968). Parasites which occurred on the native fish
can also attack introduced speclies. In Lake Kyoga, argulid
parasites which occurred on the native fishes have infected the

introduced Nile perch (Ogutu-Ohwayo 19893).

Other causes of changes in natural f£ish populations.

When considering the impact of introduced fish species In an
ecosystem, 1t is impeortant te note that some of the changes that
accompany introduction cf non-native fishes may be caused by
other facteors other than the intrecduced speclies. Foresmost among
theze other factors are fishing intensity and fishing practices.
For inztance, in Lake Victoria, ¢hanges in fishing practices
contributed to the recent changes in the fish stocks
(Ogqutu-Ohwayo 1989b). After the reduction in the larger
criginally more prefferred species, the fishing effort shifted to
the smaller originally less preffered haplochromines and R.
argentesa (Pellegrin). As a result, small mesh gillnets of 38 -

46 mm  (1.5-18 inches) and selne nets of similar size ranges were
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introduced to harvest haplochrimines. A fine seine nets of 10 mm
were introduced to harvest R. argentea. These small mesh nets

crop Juveniles and affect recruitment of the larger individuals.
In Lake Naivasha, overfishing and Salvenia infestation
contributed to a decline of fish stocks (Siddigui 1977). A 14 cm
mesh had been used on the lake in the 19505 to catch tilapine
=pecles. But as their number declined, the mesh size was reduced
first to 13 cm and later to even smaller meshes of 7.5 to 10 cm
which resulted intoe cropping of immature indiwviduals. 1In
addition, Salvenia infestation which occurred on Lake Naivasha in
1964 ancroached on the shallow inshcre sheltered spawning grounds
of the tilapilnes. 1In Lake Kariba, expleoitation of the clupeid
using f£ine mesh seline nets, contributed to a decline in stocks ot
the Tigerfish, but this decline was, as in the case of the Lake

Victoria L. wvictorianus (Cadwalladr 1865}, concurrent with

gilinetting of gravid individuals on breeding migrations

(Marshall 1%88%),

Haplochromine cichllids.

The cichlids stocks have pbeen a wajor concern in discussions
of concervation of the £ish stocks of the East African Great
Lakes and have contributed much to the highly negative worldwide
feelings about Nile perch introduction into Lake Victeoria. This

is because these cichlids have been very useful in evolutlionary

studies. The rapid depletion of the Lake Victoria haplochromine
clchlids zeams to have bheen due to the apparent lInakllity of
haplochronine species to withstand heavy esuploltation.  Although

th~2y had keen regarded as one group, they consist of many
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species, estimated in the case of Lake Victoria te be more than
300 van Oljen et el 1984). Individual specles have a limited
range of ecological tolerance and a low standing stock. Females
produce few eggs which they carry in their mouth for protection
and the young are similary protected. TFor each brooding fish
elther caught or eaten, its young are also destroyed. They
cannot therefore recover easily from heavy exploitation whether
Lhis 13 due to human exploitation or ancther predator.
Haplochromine stocks of Lake Victoria had actually started to

decline by the mid 1970

2]

as a result of euploitation (Benda
1579). A trawl fishery which begun in the Tanzanlian waters of
Lake Victoria during 1970s had also reduced the catch rates of
haplochromines to less than half atter only six years of trawling
(Goudswaard & Witte 198%). Similar changes occurred 1n the Lake
Malawi cichlid stocks with 20% of the specles disappearing after
only three years of trawling (Turner 1977a, 1977b, Coulter et al
1986,). This means that 1f the Lake Victoria haplochromines were
to be corserved, they 3hould have been exploited as little as
pessible or not at all. This was unlikely in this region where
£ish is a much needed commodity. Infact all the East African

gqovernments were planning to invest in a trawl fishery for

waplochronines on Lake victoria before Nile perch bhecans

8]

blished,

w

ezt

&}

Fationale and protocol on fish introductions.

rt

The foregoing account indicaetes that fL£ish introductions
although benefitial can create unwanted and often unfoeoreseen

conzeguences. The evaluztion of an introduced species either as
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a success or disaster can, therefore, be subjective depending
upon the person expressing the opinion. This can be seen from
the reactions that followed the introduction of the Nile perch
and several tilapiine species into lake Victoria and Kyoga (Barel
et gl 1%85) and that of the clupeids into lakes Kivu and Kariba
(¥AQO/CIFA 1985, Dumont 193€). Pecople fronm industrialised
countries who have a varlety of protein sources have tended to
enphasise conservation cof the lakes and the species in them
apparently for scientific wvalue. The poorer naticns who depend
upon these lakes as the cheapest sourxce of food need to exploit
them to feed thelr people. This has become more critical in
Africa as human populaticns have increased and the native fish
stocks of te Great lakes decrezsed. The target of most African
government around the Great lakes 1s Lo increase f£ish production
to feed the people. The increase in fish production recorded is
some lakes where new fish specles have been introduced may
encourage then to press for more introductions especially intgs
those lakes that have been depleted of thelr commercially
dezlrable speciles.

There are alternative ways of enhancing £ish production
without introducing non-native £fishes, e.g. by breeding the
native fizhes in hatcheries and restocking them in the lakes or
through aquaculture. Aquaculture has, for example, been useful
in preoduction of fish in many underdeveloped countries,
especially in South-Bast aAsia. Aguaculture may noet alse allow

for efficient uses of th

()
¢
T

h

D

large pelagic areas of Creat Lakesz.

T a

other approaches =zuch az the breeding of f£ishes In hatcheriess
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may regulire resources and technology which is nolt currently
avallable in the region. The low-tech way would be to introduce
new specles.

The £f£lshes that have been introduced tc some lakes do
provide a basis upon which some decision on fish introductions
can be macde. Introduction of large predatory fishes like the
Mile perch, the black bass and the salmonids would lead to a
decline in reslident {f£ilsh stocks and should therefore only be done
in those lakes where conservation of the resident species is not
& priorlty. Some species like the Nile tilapla are aggressive
competitors and have replaced the native species in many lakes
where they have been introduced, and as in the case of Lake
Kyoga, resulted into a probably a better tilapia fishery. This
specles could be suitable for stock enhancement in cther lakes
from which tilapiine species have been depleted or are of
inferior guallity. Others fish species like the the clupeid, L.
micdon in lakes Kivu and Kariba have improved fish catches
without any prominent damage tc the envircnment. This suggests
that certain fish specles may for the purpose of producing food
be better suited to a range of lake environments than others.
Hewaver, beciuse of the deletsriou

effects t

juy
i}
<t

have been

U
€]

azsociats? with some flsh introducticns, and be

9!

auge Iindividual
countries have the right to d=svelop and wmanage water resources
located in their national boundaries, and many of the lakes are
shared by more than country, there 1s urgent need toc develop some
guidelines to help identify and avoild the bad effects of fish

introductions.
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seme guldelines have already been drawn up in various parts
of the world. In the U.5.A, the Fish and Wildelife Services and
most state agencies have established regulations which prohibit
importation of undesirable species and all states have
regulations prohibiting unautherised release of non-native fish
specles In thelr waters (McCann 1984). The International Council
for the Exploration of the 5ea (ICES) and the Buropean Inland
Fisheries Advisory Committee (EIFAC) have worked ouft a Code of
Practice to be followed when considering introduction or transfer
of inland aguatlc organlisms (FAO/CIFA 1985).

Because of the differences in the eccnomic state, the
guideline on f£ish transfers in Africa may be different from those

drawn feor develonp=d countries. FAO regional fishsaries bodies
P g

¢

such as CIFRA (Committee for Inland Fisheries of Africa and 1lts
suir-~committees) have made an initiative to fermulate guideline
for consideration of any cancdidate specles for introductlion into
the nland waters of Africa (FAO/CIFA 1985). A number of African
:ic sclentists who should be concerned about the needs of
thelr people are now carrylng owut research osn the reglon. Some
Svdrobiological societlies like the Hydroblological Society of

Fastern Africa (HY

o

0

zh)

have been formed in the region. Thege

should be sufficienctly gsu
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and guide decisions on £ish int
region.

with in waore detall elzewnwre, I would, hovever, 1ilke to end by
mentioning that befors a new fish specles lz Introduced into a

lake efforts should be made to Ke=p some record of the species
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already present in that lake. This can be done by collecting and
keeping some live specimens in water impoundments ponds or
aguaria. Some permanent record of existing diversity can also be
kept by making comprehensive museum collections of dead preserved
specimens and by céllecting biolecgical data and keeping records
0of exlsting specles. Many African governments may however not
have funds fcr projects like this such that funds for such

initiatives and research may have to come from outside Africa.

Conclusions.

The need to improve f£ish production to feed people around
the Great Lakes of Africa may lead to a call tc introduce new
fizh species into some of these lakes. Introduction of new fish
species into a lake can, besides the intended bheneficial outcome
be acconpanied by diszastrous consguences for the native species.
Large plscivorous predators like the Nile perch deplete resident
fish species in those lakes where they are introduced and should
be avoided. BSome species like the Nile tilapia have displaced
one or more native fish species but may result in a potentlally
more productive fishery than Lhe speclies they bhave dlsplaced and
this may Justify their use in stock enhancesment in some lakes.
Other species like L. miodon have noft been accompanied by
prominent disastrous consguences and could be used to create
fisheries where pelagic fisheries are lacking. The decision
whether to introduce a particular speciles or not will depend upon

the nceds ¢f a particular country. But since many of the lakes



are shared between more that one country, there should be an
international code of practice to guide decisicn on fish

transfers especially in sharsd lakes.
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CAPTIONE TO THE FIOURES,
Figure 1. The major water courses of the Great Lakes of Africa.

Figure 2. Changes in commercial fish catches of the major fish
speclies from the Kenyan waters of Lake Victoria from 1968 to 1985
te 1llustrate changes 1n catch composlition followlng

establishment of the Nile perch and the Nile tilapla.

Flgure 3. Changes in total commerclial landings and catch

composition from Lake Kyoga after establishment of Nile perch and

Mile tilapia.

Flgure 4. Changes In commercial £f£ish catches from the Kenyan and
Tanzanlan waters of Lake Victoria from 1960 to 1985 showing the

contributlion of the Nile perch to the total landings.
Fugure 5. The increases in the gquantity of the Nile perch landed

and the associated decline of haplochromine stocks in the Kenyan

waters of Lake Victoria from 1968 to 1985.

Flgura 6, Changes 1ln the total commerclal cateh of Limnothrissa

miodon in Lake Kariba from 1974 to 1585 (Based eon data in

Marshall 18%88).
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