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The Management and Directions for Future 
Research on Lake Victoria Multispecies Fisheries 

Dr. E.  Okemwa 
Kenya Marine and Fisheries Research Institute 

P.O. Box 81 651 
Kenya 

Abstract 

A brief review is presented on some of the measures taken to manage Lake Victoria multispecies 
fisheries. It is suggested that the management enforcement is not working. The linkage between 
research, policy making, industry and artisanal fishery is considered. The paper examines how the 
whole process of taking management decisions, might be modified to take into account the realities 
of life in the riparian states around the lake and of the complexities and uncertainties of multispecies 
fisheries. 

Research and assessment are considered. Understanding of multispecies fisheries and 
characteristics of contemporary fisheries management are described. Recommendations for future 
research are given. 

Introduction 

Lake Victoria faces several 
management problems such as reducing 
conflicts, minimizing overcapacity and 
economic waste and reducing threats of 
existing fish catches from overfishing or 
activities other than fishing, all of which 
need scientific-advice. 

There is evidence that total catches 
have increased. But catches of certain 

individual species such as Labeo 
victorianus, Bagrus docmac and the 
endemic tilapia have dropped. These often 
have been made up by increases in other 

3% 

species such as Lutes niloticus, 
Oreochromis niloticus and Rastrineobola 
argentea. However, there are considerable 
uncertainties about the trends in total catch 
from the Nyanza Gulf. 

Papyrus swamps on the fringing zones 
provide nursery areas for a variety of 



valuable species, such as Protopterus 
aethiopicus and Clarias mossambicus. 
These swamps arebeing reduced by cutting 
format making, reclamation for agriculture, 
dislodge by floating islands and otheruses. 

Pollution in the narrow sense is at 
present not so urgent a problem, but 
industrial and domestic wastes from large 
towns on the lake shore such as Kisumu, 
Mwanza and Jinja threaten the lake's 
fisheries. There is also a growing threat 
from increased use of fertilizers and 
pesticides in the agricultural areas within 
the lake basin. These are washed down the 
rivers by rainfall and eventually find their 
way into the lake. 

Some of the failures in fisheries 
management and in the planning and 
direction of fishery research, are due to 
failure on the part of the administration to 
understand what information should be 
provided by the scientists to appreciate 
what is needed by the administration. 

To plan the expansion of catches, the 
first priority is to identify the resources, 
and then to give rough estimates of how 
much can be caught and what effort for 
example, numbers of boats and gears would 
be required. Also important is the likely 
impact of such developments on existing 
fisheries, including different species which 
might be affected because of interspecific 
interactions. It may often not be obvious 
which of these fisheries are affected and 
some caution may be advisable pending 
research. Luckily enough, for Lake 
Victoria, the major fisheries at the moment 
constitute Lutes niloticus, Rastrineobola 
argentea and Oreochromis niloticus. The 
anadromous fishery constituting mainly 
of Clarias mossambicus, Barbus spp., 
Labeo victorianus, Alestes spp., the 
Mormyridae and others does contribute 
moderately to the total catch. 

Other problems such as pollution and 
land reclamation also require quantitative 
advice, giving estimates of expected losses 
to fisheries. Since government action on 
these matters usually involves striking a 
balance between different interests such as 
fishermen and those cutting papyrus for 
making mats, fishery interest must be 
provided with persuasive and clearly 
argued estimates of the amount they stand 
to loose. The information needed to 
quantify fisheries losses due to pollution 
on Lake Victoria is lacking. Research 
programmes therefore should be initiated 
along these lines. 

The available mathematical models on 
the dynamics of fish populations are not 
immediately applicableto the Lake Victoria 
situation. The basic information with which 
to apply any model is sparse. The lake has 
a multispecies fishery, whereas the current 
fisheries management models are often 
thought of only in terms of patterns that 
have developed in North America and 
WestemEurope, whose fisheries are more 
often single species type. 

It has been argued that Lake Victoria 
Fisheries are over fished (FA0 1982; 
G m d  1961; Cadwalladr 1968) and need 
to be properly managed. This is evidenced 
from the destructive methods of fishing 
employed, especially the continued use of 
small meshed gill nets (Kudhongania 1972. 
Wanjala and Martens 1974) and harvesting 
of fish before they reach reproductive age 
(Muller et al., 1982, Marten 1979). 

Managerial Decisions 

Management decisions are those 
specific options which need to be 
undertaken in order to manage a fishery 
well. There are mainly four broad types of 
management decisions (Gulland, 1982): 



(i) the introduction of regulations such 
as catch quotas and minimum sizes. 

(ii) other actions designed more to 
protect special interests of particular 
groups, for example banning 
trawling inshore in order to protect 
the small scale artisanal fishermen 
from industrial trawlers. 

(iii) decisions to encourage growth of 
the fisheries for example, on 
investment. 

(iv) social controls on fishing that have 
been traditional in some areas. 

Fisheries differ in nature from one region 
to another. Each fishery therefore requires 
a characteristic set of management 
decisions suited to it. The first three 
management decisions. (ixiii) have been 
applied on Lake Victoria fisheries; some 
with considerable success while others 
with very little success. The use of catch 
quotas as a management decision has not 
been used at all in Lake Victoria. On the 
other hand, minimum sizes of fish landed 
have been included in the fisheries 
regulations of the riparian states, though 
these vary from one country to another. 
This decision has not been very effective 
in managing the fishery. Smaller sizes 
than the minimum sizes set continue to be 
landed at the beaches, with the result that 
most of the species are overfished. 

The banning of trawlers in the inshore 
waters aimed at protecting the smaller 
scale inshore fishermen, has been 
succesful at least in the Kenyan waters of 
Lake Victoria. Trawling is banned in the 
Nyanza Gulf. This is probably the reason 
why there is a regular supply of tilapia fish 
in the landings and this must be encouraged. 
Whereas this can be considered as having 
been successful, the decision on the 
introduction of minimum mesh sizes has 
not been successful. Similarly, the decision 

on the banning of certain gears such as 
beach seines has not been effective either. 
There is continual use of banned gears, 
illegalmesh sizes and the landing of smaller 
sized fishes. This is due to the fact that 
these regulations are difficult to enforce 
and require an understanding by the 
fishermen on why they need to be enforced 
(Gulland, 1982). Similar decisions which 
have not been successful are the closed 
seasons between April and August every 
year. Areas designated not to be fished 
during certain periods of the year continue 
being fished illegally. These areas are 
particularly where the tilapia breed. This 
could have resulted in the decline of the 
indigenous tilapia species, namely 
Oreochromis esculentus and Oreochromk 
variabilis. Oreochromis esculenncr is now 
absent from the Nyanza Gulf. 

Despite all the above failures, decisions 
aimed at encouraging the growth of 
fisheries have been successful in the Kenya 
waters of Lake Victoria. This could be due 
to the fact that they have encouraged sthe 
harvesting of more fish and the realization 
of more profits; for example, the 
improvement of the road network around 
the Gulf, the building of handling sheds at 
the beaches, the introduction of refrigerated 
vehicles and the preliminary processing of 
the catch, for example, the filleting of Nile 
Perch, Lutes niloticus have led to the rapid 
expansion of the Nile perch and dagaa 
fisheries and the development of an export 
market forthem, hence the reason why this 
option has been easier to enforce. 

2.1 Management Advice Needed 

Fisheries management requires at least 
some basic understanding on the nature of 
the fishery which is being dealt with. With 
some basic biological information on the 
species which are being exploited, some 



management advice can be formulated 
(Gulland 1982). But good fisheries 
management requires detailed information 
on the fisheries biology and autecology of 
the species to be managed pauly 1982). In 
Kenya waters, areas and seasons closed to 
fishing areused to protect the tilapia fishery. 
Thus the fishing of Omena. Rastrineobola 
argentea using mosquito seines is closed 
from April-August, since this method 
harvests juvenile stages of tilapia. It is 
therefore important to delineate and close 
areas to fishing where certain fish species 
are known to breed to avoid overfishing 
the stocks. Examples of such areas in the 
lake are:- 

(i) the breeding and nursery grounds of 
the tilapias such as the sandy shores 
and shallow weed beds. 

(ii) the river mouths, riverine 
environment and the adjoining flood 
plains where anadromous fishes 
such as Lubeo victorianus, Barbus 
spp. Alestes spp, the Mormyridae 
and Clarias mossambicus breed. 

(iii) the swamps and other wetlands 
where fish such as Protopterus 
aethiopicus and Clarias spp. breed. 

The fishery inLake Victoria is currently 
dependent on three major fish species, 
namely: Lates niloticus, Rastrineobola 
argentea and tilapia spp, in that order of 
prominence. The approaches to manage 
them are both by single and multispecies 
assessments. The latter should take into 
account the interraction between different 
species existing in the lake including the 
non prominent ones such as the 
Haplochromis spp, the Mormyridae, 
Clarias mossambicus and Barbus spp. 
Larger mesh sizesof 12-20 cm will capture 
Lutes niloticus and Oreochromis niloticus. 
whereas smaller meshed nets such as 

mosquito seines used to harvest 
Rastrineobola argentea also fish juvenile 
stages of tilapia and other species such as 
Alestes, thus affecting their recruitment. 
Thus any fishery management strategy 
should consider the biological 
characteristics of individual fish species in 
the lake (CIFA 1985, 1988; Marten and 
Polovina 1982). 

In the lake, Lates niloticus is found 
both inshore and offshore (CIFA 1985). It 
is important to have some knowledge on 
migration and dispersion of the species. 
This is due to the fact that the species is 
predatory and its distribution can provide 
cues on how wide its effects are spread on 
other fish communities. Little is known 
about the movement of demersal fish 
species. The fish may vary from being 
resident and localised, to migrating over 
hundreds of kilometers. Without such 
knowledge which can be obtained from 
tagging or from examining detailed 
seasonal information on distribution and 
size composition, it can be misbelieved 
that developing an offshore fishery for 
Lutes niloticus would have no effect on the 
inshore fishery, when in fact there coyld be 
a rapid interchange of fish between the two 
areas. More studies on fish tagging need to 
be carried out to detect fish migration 
patterns in the lake. 

Knowledge on Lake Victoria fisheries 
has increased in the last one decade. For 
example, in the Kenyan waters, the growth 
parameters, mortality rates and some yield 
parameters important in the stock 
assessment of the major species have been 
estimated for the species: G t e s  niloticus, 
Oreochromis niloticus, Alestes sadleri and 
Rastrineobola argentea, (Asila and Ogari 
1988. ~ e t i b u  1988 and Manyala 1992). 
But due to the multispecies nature of the 
fishery, it is almost impossible to formulate 
regulations which can be applied to the 



exploitation of all fish species without due 
effect on other fish species. Adult size 
differences of various fish species arelarge 
and this requires the utilization of a wide 
range of mesh sizes. Marten and Polovina 
(1982) therefore suggest that an optimal 
mix of gears be used to exploit the Nyanza 
Gulf fishes taking into account biological 
features of the different species involved. 
This strategy has now been largely 
addressed inthe current Kenyagovernrnent 
fisheries regulations, for the Kenya waters 
of Lake Victoria. It is expected that if 
enforcement is carried out effectively, then 
the fisheries will improve. 

2.2 Improving Management 

The improvement of fisheries 
management can only be successful ifthere 
is an established communication between 
all the parties involved. These include the 
scientist, the administrator, decision makers 
and fishermen. All of them should 
cooperate in measures to manage the 
resource. Administrators should consider 
scientific advice, for example on the level 
of effort to be used in the fishery. On the 
other hand, scientists should considersocio- 
economic factors which sometimes take 
precedence over biological objectives. 
Fishermen should be made to understand 
that fisheries management is in their 
interest, sothatthey can harvestthe resource 
more profitably and on a sustained basis. 
There should always be dialogue to 
promote better understanding among 
scientists, decision makers, administrators 
and fishermen (Larkin 1982). 

The lack of dialogue and 
communication between the different 
parties involved in fisheries is considered 
as one of those factors which led to 
disastrous effects on the fishery. It is 
therefore worthwhile to enumerate the 

problems which have arisen in the past due 
to non communication between 
researchers, administrators and fishermen 
in Lake Victoria. These include: 

(i) the decline in catch per unit effort of 
the fishery of endemic species and 
the subsequent growth of the fishery 
of non endemic species. 

(ii) the decline in number of species in 
Lake Victoria. 

(iii) Lake Victoria is fully exploited and 
there is need to establish what 
capacities of fishing effort can be 
supported and the appropriate 
fishing gears to be used in order to 
avoid depletion or disappearance of 
certain stocks. 

(iv) the exploitation of the fishermen by 
middle level merchants. 

(v) the recent introduction of trawlers 
into the Nyanza Gulf fisheries 
against management and research 
recommendations. 

(vi) the problems posed by the imminent 
eutrophication and pollutants from 
large towns and agricultural 
practices in the catchment area on 
the fisheries. 

Presently, the Lake Victoria fishery is 
unsustainable both in its composition and 
yield. Further, there exists the question 
regarding the allocationof the lake's fishery 
benefits between the riparian populations 
andexport. Many valuable indigenous fish 
species are still present in the lake basin, 
and are capable of re-establishing 
themselves in some places following a 
predicted decline in the catch rates of the 
Nile perch, Lazes niloticus. The fishing 
effort needs to be controlled. The 
unsustainability of the fisheries challenges 
the stability, social and economic welfare 
of the people inhabiting the lake region. 



Management and conservation efforts 
therefore need to address the following 
issues:- 

(i) the fisheries planning process needs 
to be integrated with the development 
of information systems 
encompassing social, economic and 
biological data. 

(ii) any proposals for fisheries 
development should be subjected to 
a detailed social and environmental 
impact assessment before 
implementation. 

(iii) fisheries officials should be 
familiarized with programmes in 
similar fisheries in other countries 
where management has been 
successful. 

(iv) dialogue should be established with 
fishermen and the broader local 
community to involve them in the 
planning and implementation of 
conservation and management 
efforts. 

(v) a tax should be levied on fish 
exported from the lake basin to 
support the research, management 
and monitoring of fisheries 
resources. 

Future proposals t o  introduce exotic 
flora and fauna to the lake's ecosystem 
should be submitted to the Lake Victoria 
Fisheries Commission for analysis. They 
should be handled with great caution and 
rigorously evaluated biologically, 
economically and sociallf. They must be 
approved by all the three riparian states. 
The major focus currently should be to 
manage those species already introduced 
to the welfare of existing fishermen. 

The supply of fish within the lake basin 
available to the local populations is 
insufficient to meet their demand. The 

possible contribution of aquaculture and 
management of alternative fisheries to the 
sustenance of the fishery industry should 
be explored including the potential for 
rehabilitating the indigenous species. 
Studies should be conducted to examine 
the changing patterns of ownership and 
control of harvesting and processing 
facilities and should analyze the differential 
income received by the various participants 
in the fishery industry. 

The environment in the shallow waters 
of the lake is deteriorating. There is an 
urgent need to control the quality of water 
in the runoff from land. Fishery 
administrators should draw attention to 
water quality requirements of the fishery 
and participate in drafting the water quality 
requirements for fisheries. 

Thus communication between the 
different parties involved in fisheries in 
Lake Victoria needs to be enhanced. Larkin 
(1982) has enumerated the dialogues which 
need to be held in order to improve 
communication among scientists, decision 
makers and fishermen; these include 
communication: 

(i) between different government 
departments such as the fisheries 
departments and research institutes 
in the riparian states bordering the 
lake 

(ii) between fishermen and scientists in 
situations where the fisheries 
resource is threatened and where 
the threat is not obvious to fishermen 
themselves 

(iii) between different governments in 
situations where the resource is 
shared 

(iv) for example in cases where the 
artisanal fishery supports thousands 
of people, the development of 
activities which will attract 



fishermen intonon fishing activities 
such as agriculture, aquaculture and 
appropriate technology. 

(v) legislation prohibiting orproscribing 
certain courses of action is not likely 
to be effective if there is no effective 
means of enforcement 

(vi) refuge areas (fish parks) should be 
established to protect the diversity 
of the native fish species and 
maintain spawning stocks of 
commercially desirable species. 

TheLake Victoria fisheries particularly 
in the Nyanza Gulf are being exploited at 
a very high rate. This is due to the fact that 
there have been remarkable improvements 
in the capacities in fisheries such as an 
increase in the number of boats, 
improvement of communication network 
around the lake, handling shades, provision 
of cold storage and other preservation 
methods such as smoking and sun drying. 
The Kenya waters of the lake are exploited 
by an average of 21.000 fishermen 
operating over5,OOOboats; it has the highest 
concentration of fishermen in the lake. In 
connection with this, the fisheries resources 
are being exploited without any knowledge 
on their magnitude and the maximum 
sustainable yields. Fish sizes in the harvest 
have reduced. This is more so with species 
such as Nile perch, Lates niloticus and the 
Nile tilapia, Oreochromis niloticus. The 
decline in the sizes of the fish harvested are 
associated with a decline in fish catch 
rates. These are the warning signs of a 
declining fishery. Pauly (1982) notes that 
decline inlength and or a change inmaturity 
with age or length associated with a 
decrease in catch per unit effort are sure 
signs of over exploitation. It is not known 
whether the size at first maturity of the fish 
in the lake has changed as a result of 
overfishing. Thus the fisheries of Lake 

Victoria need close attention to avoid 
collapse, but this will require a thorough 
knowledge on the important fisheries and 
environmental parameters in operation. 

Future Data Needs and Requirements 

The future data needs on Lake Victoria 
shouldemphasize both fisheries and related 
environmental data. This is due to the fact 
that environmental variables play a vital 
role in the reproductive biology and the 
biodiversity of the lake. For example, 
anadromous fishes such as Clarias 
mossambicus, Labeo victorianus, Barbus 
spp and the Mormyridae, rely on rainfall 
for spawning migration and breeding in 
the riverine environment. Therefore their 
recruitment is dependent on environmental 
changes brought about by rainfall. Larkin 
(1982) has outlined the data needs and 
requirements for a fishery assuming the 
existenceof anestablished systematic data 
base of commercial catches. For Lake 
Victoria, only the annual landings (by 
weight) have been recorded on a regular 
basis. Data on effort, length frequency and 
other observable and useful biological 
information such as maturity stages has 
not been recorded. The following data 
needs will be vital: 

(i) reliable catches by species and the 
associated effort 

(ii) length composi tion by species or by 
groups of species 

(iii) indices of abundance calculated 
from records of catch and effort 
expressed in units of catch per unit 
of standardized fishing effort 

(iv) age composition of selected species 
(v) satisfactory species identification 

sheets and photographic material 
(vi) the monitoring of environmental 

variables critical to the fishery such 



as dissolved oxygen, pH, alkalinity, 
natural productivity algal blooms 
and pollutants. 

A database should be established. Un 
analysed data like the long time series of 
catches from the lake should be analysed 
and the results published. Higher priority 
should be given to the coverage and 
reliability of fisheries data. Literature on 
data acquisition particularly on 
multispecies fisheries and aids to species 
identification such as taxonomic 
handbooks and colour photographs should 
be made available. International 
organizations should be approached to 
sponsor workshops for data analysis and 
other scientific aspects of fisheries 
management. The use of modern 
computing devices will be highly 
emphasized. 

3.1 Future Research Priorities 

The state of scientific knowledge on 
various aspects of Lake Victoria is 
summarized in Tables 1-3. The tables 
indicate that very little work has been 
done in all the major aspects; the work 
which has been done is only short t e n  and 
largely descriptive ratherthanquantitative. 
For example, no lake wide research has 
been conducted since the last UNDP 
trawling expedition by Kudhongania and 
Cordone (1969). Further, research work 
on other aspects of fisheries such as feeding 
ecology, reproductive biology and species 
interractions has only been descriptive 
and has been conducted in isolation with 
no reference to important fisheries aspects 
such as recruitment and standing stock 
biomass. 

Other areas which remain largely 
unexplored are the taxonomy, seasonality 
and biomass of phytoplankton, 
zooplankton and aquatic invertebrates, 

pollution by pesticides and agricultural 
chemicals from the catchment area and the 
role of wetlands in fisheries conselvation 
and management. 

Future researchonLake Victoria should 
emphasize on fisheries biology and 
environmental studies. Larkin (1982) has 
outlined high priority research areas for 
the development of a stock assessment 
methodology. These include: 

(i) length weight structured models and 
their validation by age 
determination; stock assessment as 
a whole to guide policy makers, 
investors and managers on matters 
of fisheries management .and 
conservation 

(ii) relationships between yield, effort 
and species composition 

(iii) resource identification through 
t a g g i n g ,  m o r p h o l o g i c a l ,  
electrophoretic, hydrographic and 
reproductive biology studies 

(iv) selectivity and catchability of gears 
(v) collection of related data on 

reproductive biology and sexual 
maturity of fishes 

(vi) experimental  management: 
evaluation of fisheries regulations 
and policies. 

There is therefore a need to re-establish 
the Lake Victoria Fisheries Commission 
to harmonize research and management 
strategies. The commission should foster 
close international co-operation, 
standardization of research and 
management methods, cross calibration of 
scientific instruments and continuity of 
monitoring. 

Besides the above research topics, 
research on Lake Victoria should in 
addition emphasize on the following 
specific areas: 
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Table 3: Slams of sdentific kmvMge on nubients, e~~~phicatiar, heavy metals, pestiddes and other 
pollutants in Ihe Nyanza Gulf, Lake Victoria 

(i) energetic relationships leading to 
fish production and how they are 
influenced by environmental factors; 
stomach analyses and trophic 

(ii) bioeconomic modelling of fisheries 
resources: analysis of critical 
relationships between fish 
population dynamics, fishery 
resources, the environment and 
economic systems 

(iii) taxonomy of phytoplankton, 
zooplankton, larger aquatic 
invertebrates and the cichlid 
haplochromines. 

(iv) the status of the tilapiine species in 
the lake: morphological and 
biochemical characterization of the 
different strains and hybrids of the 
tilapias including those in the satelite 
lakes such as Sare, Kanyaboli and 
Nabugabo 

(v) biomass studies on the lakes' 
prominent invertebrates such as 

Curldim nilotica, molluscs and the 
lake flies 

(vi) experimental manipulation of self 
contained species assemblages in 
areas when it is possible to monitor 
any changes that might occur for 
example in inshore shallow waters 
and riverine environments 

(vii) observations of feeding behaviour 
and predator prey avoidance 
behaviour under natural conditions 

(viii) studies on recruitment with 
particular reference to larval ecology 
among species in nursery areas 

(ix) impacts ofhabi tat degradation upon 
fisheries 

(x) development of a general 
ecosystems model of Lake Victoria 
which includes chemical, physical, 
and biological factors that affect 
basic productivity and fish yields 

(xi) the effects of changes in the flow of 
nitrogen, phosphorus, sulfur,silicon, 
oxygen and carbon through the lake 

Some importent refemnaec 

flrh 1958 
oeudet 1975,1976,1977 
T d i  1065.1966,1087 
Heore 1958.1957,1958 
Meladc 1979 

h b t  1958,1966 
Foxa111981 

Onyari 1985 
Ochieng 1988 
Mhma end Mukok 1886 

Bugenyi 1988 

~ m a d t t u d y  

Nmimt8 
and eulrophicaSkn 

Peswd68 

H e w  ~~ 

Olher 
@ M B  

Steteofrdentificknowledge 

A goocl amount of work exitstti; stll much 
left to done on nubient dynamii, 
emphication and biological indcaosn 
of eutrophication 

Very little knawledge existing; work on 
biaecumulation and biokgi 
indcaton needed 

A faidy good amcunt of work k 
available on concenaatiom in water and 
tissues, worlc on indicator rpeder and 
bacuJmulation needed 

A We hfonnation on effect6 on physical 
and chemical parameterr exists. Much 
more needs to be done on effects on Ihe 
environment, biological i n d i i n  and 
biiacarmulation 



ecosystem 
(xii) the relationship between increased 

eutrophication, anoxia and fish kills 
and fluctuations in lake levels. 

In conclusion. future research on the 
conservation and management of Lake 
Victoria fisheries will require well trained 
manpower, equipped laboratories, well 
designed and funded research programmes. 
a high capability of data acquisition, 
analysis, storage and dissemination, and 
libraries stocked with relevant material on 
fisheries and related branches of aquatic 
science. Communication should be 
improved amongst the parties involved in 
fisheries. The riparian countries should 
therefore seek funding from the 
international agencies in order to realize 
all these objectives. 
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Rapporteurs Comments 

A brief review was presented on some of the management measures in force to manage 
Lake Victoria multispecies fisheries. It was suggested that the management enforcement 
in Lake Victoria was not working due to poor funding and infrastructure. The linkage 



between research, policy making, industry and artisanal fishermen in the fishery was 
considered. The paper examined how the whole process of taking management decisions 
might be modified to take into account the realities of life in the riparian states around Lake 
Victoria and the complexities and uncertainties of multispecies fisheries. 

Lake Victoria fisheries today consist of 3 species: Lates niloticus, Rastrineobola 
argentea and Oreochromis niloticus from the original diverse multispecies of over 500 
species most which are commercially extinct. The decline in species diversity is due to 
overfishing, reclamation of the papyrus swamps for the mat industry, pollution and failure 
of fisheriesmanagementenforcement. A catchlimit, effort reduction and mesh information 
are necessary for proper management guidelines. Biological research and socio-economic 
information on cost-benefit analysis on investment on fisheries, is urgently required to 
better manage our fishery. Fishery population models based on single species in temperate 
waters are not applicable to managing tropical Lake Victoria fisheries. 

Suggested management decisions for Lake Victoria include: 

1. The banning of trawling in shallow depths below 20 m 
2. Mesh size regulation, a probable ban on gillnets below 5 inch stretched mesh,' 

beach and mosquito seines. 
3. Introduction of closed fishing seasons and areas. Such seasons should be the 

breeding periods of the major species. Fishing off swamps, shallow bays and 
river mouths should be restricted. Biological characteristics of individual fish 
species should be taken into consideration in designing a management and 
conservation plan for Lake Victoria fisheries. 

The inshore canoe fishermen should only use sail and oar boats in shallow areas. 
Outboard engines should be left to large scale fishermen who should be encouraged to fish 
offshore. It was suggested that courses to fishermen be organised by the riparian states to 
highlight the current problems of Lake Victoria fisheries. These would create a dialogue 
between scientists, administrators, industries and fishermen. Posters, films and radio 
programmes on fisheries should be encouraged in each riparian state. There was a smng 
need to involve fishermen in other rural activities such as fish farming irrigated agriculture 
and agroforestry to reduce dependency on lake fisheries. 

A multi-species management committee was formed consisting of Ogutu-Ohwayo, 
Asila, Rabour, Yongo, Manyala and Naigoba to look into the researchand data requirements 
for managing Lake Victoria among the three riparian states. They would look at the 
application of length-frequency models on tropical fisheries, and multispecies modelling 
through food web dynamics involving Lates niloticus, Rasteineobola argentea and 
Oreochromis niloticus and thelower levels involving algae, zooplankton and invertebrates. 
This group would report to the EEC scientific management committee for the Lake 
Victoria fisheries project. The research priorities for Lake Victoria suggested were:- 

1. Age structured length frequency models; 
2. Reproductive biology: fecundity, breeding and nursery grounds; 



3. Feeding ecology and trophic relationships betweencommercially important fish 
species; predator-prey relationships; 

4. Impact of fishing on species composition, catch rates, catch~biiity and selectivity 
of fishing gear, 

5. Impact of human activities: urban development, industries and agriculture on 
Lake Victoria fisheries; 

6. Bioeconomic modelling of Lake Victoria' fisheries resources. 


