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Abstract 
 
According to the definitions in the Convention on Biological Diversity (CBD), genetic resources 
are genetic materials of actual or potential value. Africa has immense genetic resources in terms 
of the fish species that are used in marine and inland fisheries, in aquaculture, in the aquarium 
trade and for other purposes.  Many other species feed such target species and help to maintain 
their environments.  Over 6,400 finfish species are indigenous to Africa: over 2,600 in freshwaters, 
the rest brackish or marine.  Over 900 are used in commercial fisheries, over 100 in aquaculture 
and over 1,000 in the aquarium trade.  Alien  fish species have been introduced to Africa and, 
according to CBD definitions, where these have developed distinctive properties they might now 
considered as genetic resources originating in the recipient countries.  This paper reviews the 
information available on African fish genetic resources and the knowledge gaps, based mainly on 
an electronic encyclopedia for fish, FishBase.  The screening of unutilized or underutilized 
species for their potential, especially for aquaculture, is also discussed and suggestions are given 
for actions to promote the conservation and sustainable use of African fish genetic resources. 
 
Introduction 
 
There is a large body of literature and a large, though highly dispersed, body of traditional 
knowledge on the fishes of Africa.  There are, however, large knowledge gaps concerning the 
fishes of some parts of Africa. For example, Teugels et al. (1994) pointed out that, despite a 
strengthening of knowledge on the fishes of much of Africa, those of Central Africa, including the 
Zaïre river basin, are less well known. Moreover, in this era of rapid climatic, economic and 
political change, there is an ongoing and continent-wide need for up-to-date information on 
African fishes.   
 
Despite the availability of major scholarly works on marine fishes (e.g., Smith, J.L.B. 1965), Africa 
seems to be, unlike most others, a continent for which freshwater fishes have been more studied 
than marine species, at least in terms of their systematics and ecology. Lévêque (1997) has shown 
this with a very substantial overview of issues that affect the abundance and diversity of Africa 
freshwater fishes, drawing upon a vast body of literature.  This preponderance of work on 
African inland fish and fisheries probably derives from: 1. their intimate association with the 
single most important natural resource for all food production in Africa (other than saltwater 
fisheries: QUESTION FROM RANDY: How do marine fisheries compare to rice and maize 
production?), i.e., freshwater itself and 2. the importance of freshwater fish as food for humans 
throughout most of Subsaharan - Africa.  There is also a wealth of information on African 
brackishwater  fishes (Teugels et al. 1994). 

                                                           
1 International Center for Living Aquatic Resources Management (ICLARM) MC PO Box 2631, 
0781 Makati City, Philippines 
2  ICLARM Aquaculture Project, P.O. Box 229, Zomba, Malawi 
03/03/03 3:53 PM 

 1



 
This paper examines, against this background of knowledge, knowledge gaps, and rapid change, 
the status of African fishes as genetic resources. In this paper, fish means finfish, but we 
recognize that fish depend upon a wide diversity of other aquatic biota for food, shelter, 
spawning sites and other needs. 
  
Definition and Scope:  What are Genetic Resources? 
 
According to the definitions in the Convention on Biological Diversity (CBD 1994), genetic 
resources are "genetic materials of actual or potential value"  and genetic material means "any 
material of plant, animal, microbial or other origin containing functional  units of heredity."  To 
what extent are the genes of African  fishes valuable for use by humans, now or in the future: not 
only for extractive uses such as harvesting and farming for food or for the aquarium trade, but 
also for non-extractive uses based on esthetic appreciation, cultural and religious significance 
etc.?  This question is difficult to answer because there has been only limited work to date on the 
genetics of African fish that are used in Africa for aquaculture, fisheries or other purposes. 
Indeed, there is a global lack of knowledge on the genetics of capture fisheries (Smith, P.J. 1994 
and in press) and very few fish species, of the many that could be considered for aquaculture, 
have been thoroughly domesticated. We do know, however, that African fish species are widely 
used: 905 species in capture fisheries, 102 species in aquaculture and 1,167 species in the 
aquarium trade (Froese and Pauly 1998). 
 
Bartley and Pullin (in press) have recommended that, for the time being, all aquatic life and its 
DNA should be regarded as having actual or potential value. This makes the terms 'biodiversity' 
and 'genetic resources' synonymous in the aquatic realm.  We take this approach here, regarding 
all the genetic material of African fishes, at the levels of genes, strains or breeds (i.e., distinct 
populations), species, and communities within ecosystems, to be actual or potential genetic 
resources.  
 
The Diversity of African Fishes at the Species Level 
 
Africa has over 6,400 fish species from 346 families: over one quarter of the world’s known fish 
species. Over 57% of the fishes found in African waters (freshwater to marine) are unique to the 
continent (Table 1).   Table 2 shows that all the major subregions of Africa have a wide diversity 
of fish species. 
 
Table 1.  The number of species of fish found in different African waters, and the numbers of 
those species that are unique to Africa: source, FishBase (Froese and Pauly 1998). 
 

 No. of species No. unique to Africa  
Freshwater 2648 2608 
Brackishwater 10 6  
Marine 3183 842 
Freshwater and Brackishwater 83 53  
Marine and Brackishwater 380 110  
Freshwater, Brackishwater and Marine 148 40  
Total 6452 3659  
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Table 2. The diversity of African fish species by subregions: source, FishBase (Froese and Pauly, 
1998). 
 

Region Families % of families Species % of species 
Northern Africa 225 63 1301 20 
Western Africa 244 71 1672 25 
Eastern Africa 258 75 3122 48 
Central Africa 197 57 2272 35 
Southern Africa 292 84 2106 33 

 
A new global overview of freshwater biodiversity (WCMC-UNEP 1998) lists important areas 
(‘hotspots’) for freshwater biodiversity in Africa:  seven for crustaceans, 19 for fish and six for 
molluscs.  For fish, the most important are the Cape rivers, the Zaïre basin, the Congo ‘cuvette 
centrale and rapids, the Cross River, Lakes Barombi Mbo, Benin, Malawi, Tano, Tanganyika, 
Turkana and Victoria, the inland waters of Madagascar, the Niger and Volta basins and the 
Ntem, Ogooue/Ogowe, Sagana, and Upper Guinean rivers. 
 
Local knowledge about fish genetic resources in Africa is undoubtedly very extensive but 
difficult to access because it is dispersed and kept in many languages.  This body of knowledge 
includes the traditional fisheries conservation and management systems that have limited entry 
to some fisheries and have prohibited some gears that would lead to overexploitation.  For 
example, Entsua-Mensah and Dankwa (1997) have summarized traditional management 
practices for 20 lagoons in Ghana.  Such practices are increasingly threatened by the poverty  that 
often  leads to overexploitation of resource systems, and by a diminishing regard for traditional 
authority in some areas. 
 
Below the species or subspecies level, how can genetic diversity be documented, so as to identify 
conservation units and to provide management guidelines when such genetic resources are 
exploited (e.g., for fisheries and aquaculture)? The literature on how to define conservation units 
(or other ‘evolutionarily significantly units’) and how to implement management practices that 
recognize their importance is already substantial (see, papers in Nielsen and Powers 1995). Case 
studies on non-African species (e.g., Wood and Holtby in press, on Pacific salmon, Oncorhynchus 
spp.) rely on determining population structures, among and within waterbodies, using mainly 
allozymes or DNA microsatellites as descriptors. These approaches have yet to be used widely in 
Africa but this situation is changing, as shown by  contributions to recent workshops (Pullin et al. 
1997; Agnèse, in press). 
 
Two hundred and eighty six species of African fish (26%) fall under various categories of threat 
in the IUCN Red List, ranging from data deficient, through lower risk, to extinct (IUCN 1996). 
About 26% of the fish in the Red List are native or endemic to Africa.  
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Table 3. Numbers of African fish species considered threatened or potentially threatened and 
their percentage contributions to world totals: source, IUCN (1996). 
 

Category No. of 
species 

No. of species 
world-wide 

% represented by 
African species 

Extinct  45 74 61 
Extinct in the wild  4 10 40 
Critically endangered  44 127 35 
Endangered  29 123 24 
Vulnerable  79 378 21 
Lower risk – conservation dependent  2 11 18 
Lower risk – near threatened  16 90 18 
Lower risk – least concern  28 92 30 
Data deficient 39 210 19 
Total 286 1115 26 

 
In this context, it is worth noticing that the RAMSAR List of Wetlands of International 
Importance has only 74 African sites: 8% of the world total of 918.  Given the size of the continent, 
the uniqueness of African fishes and the breadth of definition of wetlands used in the RAMSAR 
Convention (basically all inland and shallow coastal waters and associated lands) there is scope 
for increasing the number of sites. 
 
Table 4. RAMSAR sites in Africa: source, Ramsar Convention, 1998. 
 

African countries No. of RAMSAR sites 
per country 

Angola, Benin, Burundi, Cameroon, Cape Verde, Central African 
Republic, Djibouti, Equatorial Guinea, Eritrea, Ethiopia, Lesotho, 
Liberia, Libya, Madagascar, Mauritius, Mozambique, Nigeria, Reunion, 
Rwanda, Seychelles, Sierra Leone, Somalia, Sudan, Swaziland, 
Tanzania, Uganda, Zaïre, Zimbabwe 

 
 
 

0 

Botswana, Chad, Comoros, Côte d’Ivoire, Gambia, Guinea-Bissau, 
Malawi, Niger, Tunisia  

1 

Algeria, Belize, Congo, Egypt, Kenya, Mauritania, Togo, Zambia 2 
Burkina Faso, Gabon, Mali 3 
Morocco, Namibia, Sénégal 4 
Ghana, Guinea 6 
South Africa 16 

There have been many introductions of alien fish species to African waters and many transfers of 
African fish species, within and beyond Africa to areas outside their native ranges [Chris we 
don’t have a table on this yet?] (Table 1). Despite the density of fish species in Africa, 45 alien 
fish species have been introduced to the continent and at least some 28 African fish species have 
also been moved around Africa beyond their nature ranges. [Christine, we still need references 
or a brief table here or both] Introductions of alien fish species to Africa, for aquaculture and 
other purposes have had very limited success.  For example, Moreau and Costa-Pierce (1997) 
found few benefits, from introductions of alien carps:  common carp (Cyprinus carpio) to 26 
countries, grass carp (Ctonophayngodon idella) to 16, silver carp (Hypophthalmichthys molitix) to 12, 
bighead carp (Aristichthys nobilis) to 3 and Indian major carps to 3. The major benefits seem to 
have been limited to increased aquaculture production and aquatic weed control in Egypt.  
Opinions are highly variable and sometimes polarized over how to manage the current 
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populations of alien species in Africa;  see, for example, recent review of the status of Cyprinus 
carpio  and Onchorynchus mykiss  in Malawi (Msiska and Costa-Pierce 1993, Chimatiro et al. 1997) 
that question the wisdom of introducing or keeping such species. 
 
African Fish Genetic Resources for Aquaculture 
 
Among the African fish genetic resources with proven or potential use for aquaculture, the 
tilapias probably illustrate best the main issues.  Tilapias have been introduced to at least 90 
tropical or subtropical countries outside Africa (Pullin et al. 1997).  The environmental  impacts of 
these introductions particularly those of the most widely farmed species, Oreochromis niloticus, 
have so far been outweighed by their benefits.  The tilapia genetic resources of Africa have 
become globally important, as indicated by recent reviews and symposia (e.g., Pullin 1988, 
Fitzsimmons 1997).  However, the total annual production of farmed tilapias in Africa is only 
about 35,000 mt compared to about 650,000 mt in countries outside Africa.  How can Africa 
derive more tangible benefits from such genetic resources?  We suggest that this can best be done  
by managing them well so as to sustain African inland fisheries and to support the expansion of 
African aquaculture.  Other countries will, of course, continue to reap benefits from farming 
introduced African fish species, just as all countries depend to a large extent upon alien species, 
for their food and fiber needs. The countries of origin of widely used alien species are often 
forgotten or become difficult to ascertain. 
 
According to the CBD, “country of origin of genetic resources” means “the country which 
possesses those genetic resources in in-situ conditions” and “In-situ conditions” are defined as 
“conditions where genetic resources exist within ecosystems and national habitats, and, in the 
case of domesticated or cultivated species, in the surroundings where they have developed their 
distinctive properties.” Applying  these definitions to African fish populations that could provide 
material for breeding programs, in Africa or outside Africa, is not a simple task.   It is clear that  a 
wild African fish population in a freshwater lake in a single African country, has that country as 
the country of origin, for those wild genetic resources.  However, for the fish fauna of 
waterbodies that are shared by more than one country, and for species with wide distribution 
(for example, many  coral reef species are found across the entire Indo-Pacific) there are, at 
species level, multiple countries of origin.  Moreover, for all farmed species, a population that has 
become ‘distinct’, as a breed or strain in new surroundings beyond its natural range then 
constitutes a genetic resource originating from these new surroundings.  Examples would be 
African strains of maize, Malaysian rubber trees and now, probably, Oreochromis niloticus strains 
in Asia.  The CBD definition offers no suggestion as to how ‘distinct’ such genetic resources must 
be.  The GIFT strains of O. niloticus, bred in the Philippines from a synthetic strain based on 
African wild founder stocks and established Asian farmed stocks (Eknath et al. 1993), could 
probably now be argued to have the Philippines as their country of origin.  Ex situ and in situ 
genetic resources of native and alien species are increasingly coming under private ownership.  
 
What then has Africa to gain from the use of African fish genetic resources for the development 
of aquaculture elsewhere?  First, the methods developed by the pioneers of genetic improvement 
for tropical aquaculture (whether using African or other fish species) become mostly freely 
available:  published in the public domain for further use by those who would like to apply them 
in Africa and elsewhere, on any species.  Second, fish genetic improvement programs for African 
aquaculture can thereafter be initiated more cheaply, building upon expensive and risky research 
that was undertaken elsewhere. For example, Côte d’Ivoire, Egypt, Ghana and Malawi are now 
members of an International Network on Genetics in Aquaculture (INGA), coordinated by 
ICLARM, through which such information and training is provided (Gupta, in press).   
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These benefits might not appear sufficient to those who envisage a ‘pot of gold’ for the African 
countries of origin and African owners of genetic resources like the tilapias.  The ‘pot of gold’ 
concept continues to permeate national policymaking and some of the work programs that are 
being organized to implement the CBD, and it is fuelling the privatization of genetic resources 
worldwide.  At the species level, the notion of a ‘pot of gold’ is largely based on suppositions that 
indigenous species (for example, rainforest plants) might contain chemicals to cure dread 
diseases.  This has led to a global and highly charged debate about gene-hunting and ‘biopiracy’ 
and to difficulties in reconciling intellectual property mechanisms such as Trade Related Aspects 
of Intellectual Property (TRIPS) with the provisions of the CBD on benefit sharing etc.  Could 
there be a ‘pot of gold’ for those who own or control access to the fish genetic resources of Africa?  
For example, could there be indigenous fish species, say in the Rift Valley Lakes, that are (as yet 
untested) candidate species for aquaculture, and that have potential to increase farmed fish 
production worldwide (cf., Oreochromis niloticus)?  Could ‘drugs from the sea’  be extracted from 
the marine fauna and flora of Africa?    
 
 In reality, ‘pots of gold’ from such resources will be rare.  A recent editorial in Nature (Anon 
1998) about the future of  bioprospecting stated: 
 
“Those who perceive a rich seam of gold ready to be mined seem likely to be disappointed 
.......the increasing ability of combinatorial chemistry to provide an alternative and considerably 
more convenient route to novel molecules will only skew the ratio of costs to benefits still further 
against bioprospecting..... The nuggets to be found most probably reside in the genetic sequences 
of plants.” 
 
Pullin (1998) and Bartley and Pullin (in press) have commented on the issues that determine 
ownership of and access to fish genetic resources and find that the principal value of these 
resources is for sustaining and for further developing aquaculture and fisheries nationally, as well 
as through international partnerships and networks.  For examples, the INGA is already sharing 
germplasm (of carps and tilapias) among some of its members, with strict protocols, to safeguard 
against adverse environmental impacts and several diseases (Gupta, in press).   
 
The fish genetic resources of Africa are therefore primarily ‘gold’ for use in Africa itself – the 
foundations for African fish breeding programs and for sustaining African fisheries.  For this, 
they merit more thorough documentation and conservation, lest they be diminished or lost.  It is, 
however, difficult for poor African countries, that have not yet developed aquaculture 
significantly, to invest much at present in the documentation and conservation of genetic 
resources to support an aquaculture sector that might develop someday.  In common with many 
developing countries, they have a genetic resource-rich but cash-poor situation.  All that can be 
said here is that the loss (extinction) of genes, subspecies and species of African fish genetic 
resources must be minimized, for the benefit of the present and future generations of humans. 
This will require increased national and international investment.  
 
The task of screening the rich African fish fauna for species and strains of high value, in terms of 
their utility for humans, is huge.  For example,  Teugels and Guégan (1998) listed 10 African 
catfish families, comprising 58 genera and 405 species and Reid has recognized about 120 African 
Labeo spp.  Moreover, when a species or strain is discovered to have valuable characteristics that 
were not formerly recognized, a complex mixture of policy issues then arises.  For example, a 
West African tilapia, Sarotherodon melanotheron, was generally regarded as a poor candidate for 
aquaculture  until the recent discovery that a population from the outskirts of Dakar, Sénégal has 
a markedly higher growth rate and delayed maturation when compared to other strains from 
Côte d’Ivoire and Congo (Gilles et al. 1998).  This strain is now in use in a commercial tilapia farm 
(‘Carpe Ivoire’) in Côte d’Ivoire.  Presumably, it will be distributed further for wider use.  It will 
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then escape and will probably interbreed with other wild and feral populations of S. melanotheron 
sspp.  Does this matter?  It might – if the other wild populations of S. melanotheron  sspp. have 
value as pure subspecies or strains for use in future breeding programs.  Making and 
implementing policies to ensure accurate documentation and effective conservation of such 
genetic resources, so as to ensure their availability for future use, clearly requires international 
cooperation. 
  
Developing More African Species for Aquaculture and for the Aquarium Trade 
 
Table 5 lists the African fish species that have already been used in aquaculture.  Attempts to 
develop more African species for aquaculture and the aquarium trade have been hampered by 
the high costs of capturing broodstock from wild and transporting and maintaining them under 
difficult technical and environmental conditions.  It is expensive to undertake controlled and 
replicated trials with such unproven species, especially for those which do not  spawn naturally 
in aquaria, ponds or other managed waterbodies.  This has discouraged policymakers and 
resource managers from exploring the potential of species new to aquaculture.  The preference 
has been to use those few species (native or alien) that have a track record of use.  Where 
aquaculture is little developed, as in much of Africa, this approach can favor the use of alien 
species, with risks of adverse environmental impacts.  However, in response to calls for the 
conservation and wise use of biodiversity, more African countries are now exploring the 
potentials of their indigenous species, facilitated in part by donors that wish to help minimizing 
the loss of  indigenous biodiversity.  
 
Table 5. Native African fishes that are or have been farmed in Africa: sources, FAO (1997) and 
FishBase (Froese and Pauly 1998). 
 

Species African countries where they are being cultured 
Anguilla anguilla Algeria, Morocco and Tunisia  
Chrysichthys nigrodigitatus Côte d’Ivoire and Nigeria  
Clarias anguillaris  Burkina Faso and Egypt  
Clarias gariepinus Cameroon, Central African Republic, Ghana, Guinea, Lesotho, 

Malawi, Mali, Nigeria, Rwanda, South Africa, Swaziland, 
Tanzania and Zambia  

Dicentrarchus labrax Algeria, Egypt, Morocco and Tunisia  
Heterotis niloticus Gambia, Mali and Nigeria  
Lates niloticus Nigeria  
Liza ramada Tunisia  
Mugil cephalus Egypt and Tunisia, South Africa  
Oreochromis andersonii Zambia  
Oreochromis aureus Côte d’Ivoire  
Oreochromis macrochir  Zambia  
Oreochromis mossambicus Malawi, Mozambique, South Africa and Swaziland  
Oreochromis niloticus Burkina Faso, Burundi, Cameroon, Central African Republic, 

Congo, Côte d’Ivoire, Egypt, Gabon, Ghana, Kenya, Liberia, 
Mali, Mozambique, Niger, Rwanda, Sénégal, Sierra Leone, 
Sudan, Tanzania, Togo, Uganda and Zambia  

Oreochromis shiranus Malawi 
Pomatomus saltator Tunisia  
Sarotherodon melanotheron Côte d’Ivoire 
Solea solea Algeria and Tunisia  
Sparus aurata Algeria, Egypt, Morocco and Tunisia  
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Tilapia rendalli Malawi, Swaziland and Zambia  and Tanzania  
Tilapia zillii Uganda   
 
In Malawi, for example, studies are in progress on the potential of indigenous species for 
aquaculture.  In 1986, ICLARM in collaboration with the Malawi Fisheries Department (MFD) 
and the University of Malawi (UM) began a project on species that might be useful for 
aquaculture, based on the  very low inputs available on local smallholdings.  Tilapias are the 
main focus, largely because they have shown good potential in other areas.  Techniques have 
been established for low technology culture of Tilapia rendalli, Oreochromis shiranus and 
Oreochromis karongae and two cyprinids (Barbus paludinosus and Barbus trimaculatus).  These 
species now form the basis of a growing fish farming sector in Malawi.  A systematic approach to 
screening new candidate species for aquaculture and to developing general protocols for the use 
of indigenous species in aquaculture has been attempted (Brummett and Katambalika 1996 
Brummett 1998).  Using this approach, with supplementary anecdotal data from fishing 
communities on the ecology of these species, the MFD and UM have begun the process of 
domesticating other species new to aquaculture; e.g., Brycinus imberi  and Barbus eurystomus.  The 
Japanese International Cooperation Agency is supporting similar efforts in Malawi and Zambia. 
Moreover, South Africa is beginning to move away from a high reliance on alien species for 
aquaculture, by exploring the potential of Oreochromis mossambicus, through a program of 
selective breeding.  These and other similar projects are aimed largely at the foodfish market, but 
others are targeting marine aquarium  species, particularly the capture breeding of the clown fish 
[RANDY WHAT SPECIES?] and the Knysna seahorse, Hippocanthus??? [RANDY WHAT 
SPECIES?].  Other freshwater groups, such as the mormyrids might also have high value as 
ornamentals if they can be bred in captivity.   
 
The development of indigenous food and ornamental species for local use as well as for export is 
practical and potentially very profitable.  It is highly possible that more African species will be 
profitably farmed or used in the aquarium trade, both in Africa itself and around the world.  
Some might outperform currently well-established species presently being cultured around the 
world.  This amounts to a search for domesticable  species, such as happened centuries ago for 
terrestrial livestock.  It is worth noting here that only herbivorous or omnivorous livestock have 
been successfully domesticated by humans for food and for other purposes on farms, although 
some carnivorous/omnivorous species have been domesticated as pets.  Diamond (1998) has 
listed six major attributes for domestication: diet (be a herbivore/omnivore); growth rate (grow 
quickly);  captive breeding (should be easy); disposition (be nice, not nasty); quiet behavior (not 
panicky); reliance on a social structure, as in a herd, in which humans can take over the 
dominance hierarchy.  Most or all of these above attributes probably apply to the domestication 
of fish.  For example, Matthews and Samuel (1990) used growth performance is the primary 
factor in evaluating the aquaculture potential of species, in Kuwait, but modified their decisions 
with information on diet (especially cannibalism in some species), market acceptance, price etc. 
[RSVP TO ADD LATER MATTHEWS REF.]  The weightings assigned to these various factors 
are often site-specific, but a generally applicable approach endangered to the multitrait indexes 
used in some genetic improvement protocols, might be possible. 
 
Towards the Conservation and Sustainable Use of Africa Fish Genetic Resources 
 
The conservation and sustainable use of inland and coastal waters and of their biota is higher 
than ever before on the agendas of international, regional and national organizations.  For fish 
genetic resources, the main international mechanisms for progress include the Convention on 
Biological Diversity, the Ramsar Convention, and the FAO Commission on Genetic Resources for 
Food and Agriculture, which now has fish in its mandate.  The Ramsar Convention’s definitions 
of wetlands encompass shallow marine areas as well as all types of inland watercourses and 
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waterbodies, including fishponds.  IUCN has now revitalized its Wetlands Programme, calling 
for a new emphasis on sustainable small-scale fisheries in Africa (IUCN 1998). 
 
The importance of using genetic indicators for monitoring the state of the environment is also 
beginning to be recognized.  For example, Brown et al. (1997) have provided, for use in Australia, 
clear definitions of genetic diversity and its various components and have suggested seven major 
indicators of such diversity for reporting the state of the environment: number of subspecific 
taxa, population size, numbers and isolation, environmental amplitude of populations, genetic 
diversity at marker loci within individual populations, quantitative genetic variation, 
interpopulation genetic structure, and mating. 
 
The Organization of African Unity (OAU) is considering model legislation on access and 
protection of community rights that includes provisions for control of access to biological 
resources.  A recent OAU Council Document, Doc CM/2075 (LXVIII) ADD.1 refers to a report of 
its Scientific, Technical and Research Commission that recommends that the Governments of 
Member States: 
 
 “i)  give due attention as a matter of priority to the need for regulating access 

to biological resources, community knowledge and technologies and their 
implication for intellectual property rights as entrenched in the international 
trade regime of the TRIPS Agreement; 

 
 ii)  adopt the draft Model Legislation on access to biological resources and 

call on Member States to initiate the process at national level involving all 
stakeholders in accordance with national interest and enacted into law; 

 
 iii)  initiate a process of negotiation among African countries to formulate 

and adopt an African Convention on Biological Diversity with emphasis on 
conditions for access to biological resources and protection of community 
rights; 

 
 iv)  develop an African Common Position to safeguard the sovereign rights 

of Member States and the vital interests of our local communities and forge 
alliance with other countries of the South on the revision of TRIPS in 1999 ... 
” (Nnadozie 1998). 

 
How then should we view the future scope for conservation and sustainable use of African fish 
genetic resources?  First, with some optimism because the information base upon which better 
policies can be made and implemented is increasing: see, for example, the papers on genetic 
diversity of African fishes in a new volume ) Agnèse 1998) and the beginnings of better 
information on major watersheds of Africa (Revenga et al. 1998; FAO/ALCOM, in press).  
Moreover, such information is becoming more widely available through the Internet and through 
databases, CD-ROMs etc.  (e.g., Froese and Pauly 1998, Palomares and Casal in press). 
 
Such moves give hope for the future of African fish genetic resources.  However, the pressures on 
African waters and their biota have never been so great and are increasing.  Freshwater will 
become increasingly scarce in sub-Saharan Africa over the next 50 years, as its population triples 
(PAI nd).  This will increase the threats to freshwater fish species, which are already the world’s 
most threatened group of vertebrates exploited by humans (Bruton 1995).  The same scenario of 
increasing threats also applies to marine parks; for example, in the Banc d’Arguin, Mauritania, 
pressures to exploit species that yield high value export products (e.g., shark fins at US$100/Kg) 
are attracting pirate fishers,  threatening the local extinction of some species, and confounding a 
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sustainable management plan designed with poor local communities (Campredon and Gawler 
1998). 
 
There is a widening realization that more equitable sharing of the benefits of genetic resources is 
essential for their conservation and sustainable use.  This means sharing within and across 
national boundaries.  Swaminathan (1997) has summarized the actions that are needed to 
implement the CBD’s provisions on sharing the burden of conserving and the benefits of using 
genetic resources.  His overall conclusion is: 
 
“Today, tribal and rural women and men conserve and improve biodiversity for public and 
commercial good at personal cost.  No further time should be lost in ending the present ethical 
situation where such primary conservers live in poverty, while those who utilize their knowledge 
and the products of their in situ/on-farm conservation culture become prosperous.” 
 
To achieve this means reconciling the provisions of the CBD with those of the World Trade 
Organization: not an easy task, but those who can conserve genetic resources will not continue to 
do so unless their needs are provided for, as stakeholders. 
 
Concerning the scope for growth of African aquaculture, Pedini and Shehadeh (1997) concluded 
that less than 5% of the potential for aquaculture of sub-Saharan African lands and waters has 
been utilized.  Of the 37 countries that have accessible records, only five (Nigeria, Zambia, South 
Africa, Madagascar, and Kenya; in descending order of production) produced more than 1,000 
mt each of farmed finfish in 1994.  However, aquaculture is growing in Africa, albeit slowly, and 
examples such as that given above for Sarotherodon melanotheron (Gilles et al. 1998) suggest that 
more attention will given to assessment and valuation of genetic resources for aquaculture.  As 
Lazard and Rognon (1997) have pointed out, the choice of ‘strains’ in the past was often 
fortuitous.  Africa now faces the prospect of choosing how  best to conserve and to use its fish 
genetic resources for aquaculture, against a background of very limited resources, in terms of 
infrastructure and trained geneticists, and with very rapid advances in the application of genetics 
to fish breeding taking place in the developed world.  The key requirement, as shown by Lazard 
and Rognon’s (1997) in their discussion of previous use of O. niloticus  strains, is to apply genetics 
in breeding programs for African aquaculture in ways that are realistic in terms of its needs and 
potential - and, of course, to conserve as much as possible of  the wealth of fish genetic resources 
available in Africa so as to maximize options for their future use.  No amount of transfer of new 
genetic technologies can compensate for failure in this. 
 
[RSVP to insert brief paras here on provisions of genebanks and captive support breeding] 
 
In conclusion, there is a great need for more effective policies to ensure conservation and 
sustainable use of fish genetic resources, in Africa and throughout the world.  To contribute to 
this, an International Conference, “Towards Policies for Conservation and Sustainable Use of 
Aquatic Genetic Resources,” organized by ICLARM in association with FAO, was held at the 
Bellagio Conference and Study Center of the Rockefeller Foundation, Italy, from April 14 to 18, 
1998 (Pullin and Bartley 1998, Pullin et al. in preparation).  This conference sent to the Fourth 
Conference of Parties to the Convention on Biological Diversity, Bratislava, 1998 the following 
recommendations for action:  Education – develop appropriate national curricula ; Institutions – 
assign responsibilities clearly ; Knowledge and Skills – share these, among all stakeholders ; 
Biosafety – take a broad approach, assessing all alien species and genotypes ; Operational Scope – 
take an ecosystem approach, across sectors ; Benefit-sharing, develop policies and practices for 
this.  The following areas of concern were also identified: Liability, its assignment to those 
causing damage to genetic resources ; Indigenous Knowledge, its protection and rewards for its 
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holders ; International Waters apportionment of benefits, from their genetic resources; and Living 
Modified Organisms, biosafety measures for all, whether produced by conventional breeding 
methods or by gene transfer.  Despite the complexity and difficulty of addressing these and other 
issues, we hope that Africa, having so much to gain from its fish genetic resources, will be able to 
move rapidly towards developing and implementing the policies required. 
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