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Session IV
International Perspectives

Chair: E.K. Abban and J-F. Agnèse

International Concerns on Fish Biodiversity Conservation 
in Africa   

Roger S.V. Pullin
7A  Legaspi  Park  View, 134  Legaspi  St., Makati  City  1229,

Philippines

“Use” and “conservation” of renewable natural 
resources are widely (and wrongly) perceived 
as confl icting objectives. Foregone extractive 
use, for conservation, is viewed as a sacrifi ce, 
but the greater sacrifi ce (for future users) is to 
forego conservation. Conservation is itself a form 
of non-extractive use: insurance for continued 
production. “Use it or you lose it” certainly applies 
to fi sh biodiversity, but without conservation the 
result becomes “abuse it as you lose it”. 

Fisheries management has generally failed 
to combine extractive use of biodiversity 
with effective conservation. Despite global 
ratifi cation of international conventions and 
codes of conduct and increased environmental 
awareness, there is often a “disconnect” between 
biodiversity policy and food policy. Biodiversity, 
at genetic, species and ecosystem levels, is 
widely regarded (particularly by urban dwellers) 
as something “out there”; part of “Nature”; not 
as the source of all human food: biodiversity on 
the plate, the products of ecosystem goods and 
services. 

Moreover, there is limited acceptance of the 
principle that exercising rights to food, to 
biodiversity and to natural resources in general 
also places conservation obligations upon users, 
including consumers. Electorates and their elected 
generally place responsibilities for biodiversity 
and for fi sheries/aquaculture in different hands 
and under separate budgets. Following the 
money means working on extractive use rather 
than conservation and there is little intersectoral 
cooperation. The results  include  overfi shing,  

boom-and-bust aquaculture, and biodiversity/
environmental mismanagement. 

Against this global background, international 
concerns for use and conservation of the fi sh 
biodiversity of Africa are broadly similar to those 
elsewhere, but are greatly exacerbated by chronic 
and severe problems: poverty and indebtedness; 
disease; climatic uncertainties; political 
instabilities and civil strife. These impose upon 
rural and urban populations a daily struggle for 
survival that precludes much attention to effective 
management of fi sh biodiversity. Moreover, 
they attract some politicians and entrepreneurs 
to “quick fi xes”, such as introductions and 
transfers of alien species and biotechnology, 
sometimes without adherence to international 
conventions and codes of conduct, risking adverse 
environmental impacts.

As solutions to these basic problems must 
emerge in a more equitable world, increasing 
international and national/local support must 
also be provided to assist the evolution of 
effective use and conservation of fi sh biodiversity 
in Africa. Given such support, the following 
general objectives are suggested.  

•  Monitor as fully as possible and at all levels 
(genetic, species, ecosystem) the true status 
and trends of conservation and use of fi sh 
biodiversity in Africa.

• Provide wide and continuous access to this 
information, without censorship, exaggeration 
or other manipulation.
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• Educate the general public and professionals 
concerned about the present and future 
contributions of fi sh biodiversity to food 
supply and livelihoods, emphasizing human 
dependence upon, as well as the obligations 
that accompany human rights to use, fi sh 
biodiversity.

• Establish institutional changes for combining 
policies, responsibilities and budgets for the 
use and conservation of fi sh biodiversity in 
Africa, and for intersectoral partnerships.

Discussion

Dr. Rezk: I fully agree that any farmed stock is “altered” 
but there is an important difference between a tilapia 
that has only tilapia genes that are in a favorable 
arrangement and a tilapia that has non-tilapia genes. We 
all agree that we have to go on with improvement of 
production quality and quantity and there is an array of 
techniques available.  If there is a line to be drawn 
between what is clean and safe practices and what is not 
so clean,  where do you think it can be done?

Dr. Pullin: The process of production of an organism does 
not matter but rather how it will interact in the 
environment it has access to.  How it will behave after it 
has been produced is of more importance.  There is the 
need for a very clear policy on biosafety and conservation. 
Whatever technique you use should have a parallel 
program for conservation and biosafety and you need to 
measure the progress towards the objectives of both and 
fund them together. 

Mrs. Taiwo: Are there suggestions for scientists in 
countries facing the problems of “disconnect” in the food 
sector and other natural resource dependent sectors 
being organized, regulated and financed separately and 
their failure to fulfill obligations while exercising rights to 
use renewable natural resources?

Dr. Pullin: The scientist needs to lobby hard for people in 
authority to realize the importance of their work on 
biodiversity.  This will elevate the debate on biodiversity 
to that of food security. It will be necessary to get some 
politicians or NGOs on board and convince them of the 
importance of biodiversity.

The Nairobi Declaration on Conservation of Aquatic 
Biodiversity and Aquaculture in sub-Saharan Africa: 

Implications for Research on Sarotherodon melanotheron   
Patrick Dugan

The WorldFish Center, Regional Center for Africa and West Asia, Abbassa, Egypt

Introduction

Fish is a critically important source of animal 
protein to the people of Africa, and aquatic 
resources play a central role in sustaining rural 
and urban livelihoods across much of the 
region.  Yet for the continent as a whole the per 
capita supply of fi sh is declining and current 
projections of supply and demand indicate that 
this gap will continue to grow in the coming 
decades.

If this gap is to be bridged capture fi sheries need 
to be sustained and the potential of aquaculture 
realized. In doing so the rich aquatic biodiversity 
of Africa needs to be protected, especially the 

rich diversity of freshwater fi sh that sustains 
capture fi sheries and provides species for 
aquaculture.

In recognition of the importance of Africa’s 
fi sh biodiversity, and of the potential threats 
to this from the development of aquaculture, 
an Expert Consultation on Biodiversity and 
Environmental Impact of Genetic Enhancement 
and Introduction of Improved Tilapia Strains and 
Alien Species in Africa was convened in Nairobi, 
Kenya in February 2002 under the auspices of 
the WorldFish Center, CTA, FAO, IUCN – The 
World Conservation Union, UNEP, and the CBD, 
to discuss and develop guidelines that will 
foster the development of aquaculture while 
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maintaining biodiversity. The meeting, which 
was attended by aquaculturists, geneticists and 
conservation specialists from Africa, produced the 
“Nairobi Declaration on Conservation of Aquatic 
Biodiversity and Use of Genetically Improved and 
Alien Species for Aquaculture in Africa”.

The Nairobi Declaration

The Nairobi Declaration recognizes that there 
is considerable potential for improving the 
performance of fi sh species and strains used 
in aquaculture in Africa. Equally, however, it 
recognizes that there is a clear risk of escape 
of these improved strains into the wild, and 
possible negative impacts on biodiversity.  If 
the full potential for sustainable aquaculture in 
Africa is to be realized, these concerns need to be 
addressed. In recognition of these concerns the 
Declaration set out 10 Recommendations.

1. Quality seed. Given that aquaculture from 
small-scale, low-input systems to large-scale, 
intensive systems can achieve potential 
benefi ts from genetic enhancement, quality 
seed should be made available and used in 
conjunction with proper broodstock  and 
farm management.

2. Genetics in broodstock management.  Since 
genetic resources in cultured populations can 
be degraded as a result of captive breeding, 
genetic aspects of broodstock management 
need to be a basic element within all types of 
aquaculture and stock enhancement systems.

3. Responsible introductions.  Introductions of 
fi sh, including genetically improved (altered) 
strains and alien species, may have a role in the 
development of aquaculture. Any movement of 
fi sh between natural ecological boundaries (e.g. 
watersheds) may involve risk to biodiversity 
and there is need for refi nement and wider 
application protocols, risk assessment methods, 
and monitoring programs for introductions 
of fi sh, including genetically improved 
(altered) species and alien species. States have 
important responsibilities in the development 
and implementation of such protocols and 
associated regulations, the establishment of 
clear roles and responsibilities, and capacity 
building. Such efforts should be linked to 
obligations pursuant to the Code of Conduct 
for Responsible Fisheries, the Convention 
on Biological Diversity, and other relevant 
international agreements.

4. Conserving wild stocks.  Unique wild stocks 
of important tilapia species still exist in 
many parts of Africa. Priority areas should 
be identifi ed and managed as conservation 
areas in which introductions of alien species 
and genetically altered species should be 
prevented.

5. Transboundary problems in fi sh transfer.  
The majority of issues and problems 
associated with movement of fi sh and the 
use of genetically altered species are common 
to most African countries and they are 
encouraged to: (a) look beyond borders for 
examples of workable policies and legislation, 
adopt them where appropriate to fi ll national 
policy gaps, and harmonize them where 
necessary; and (b) use existing regional bodies 
or form new bodies to assist in coordinating 
management activities and taking into 
account ecological realities, in particular 
transboundary watersheds.

6. Strengthening access to information.  Base-
line information on fi sh genetic diversity, 
environmental integrity and aquaculture prac-
tices exists, but it is neither comprehensive 
nor easily accessible. The existing mechanisms 
for collection and dissemination of informa-
tion on fi sh genetic diversity, environmental 
integrity and aquaculture practices need to be 
strengthened.

7. Controlling pathogen movement.  Inter-
nationally accepted codes and protocols for 
reducing the risk of transboundary movement 
of pathogens (including parasites) through 
movement of fi sh including alien species do 
exist, but they do not address any specifi c needs 
regarding genetically improved (altered) spe-
cies. States and other relevant bodies should 
evaluate the existing codes and protocols for 
reducing the risk of transboundary movement 
of pathogens (including parasites) through 
movement of fi sh including alien species and 
genetically improved (altered) species, and 
adapt them for African conditions.

8. Raising awareness of risks of fi sh introduc-
tion. Policy makers, enforcement agencies, 
stakeholders and the general public need to 
be made aware of issues related to, and the 
need for, policy on the movement of alien 
species and genetically improved (altered) 
species, and this should be high on national 
agendas.
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9. Engaging stakeholders.  Some policies 
relevant to the movement of fi sh seem diffi cult 
to implement, are unknown to users, create 
confl icts of interest, or are viewed as restrictive, 
in part because they have been developed 
with limited consultation and participation. 
Formulation of policy and legislation 
concerning fi sh movement should seek to 
engage all stakeholders in a participatory 
process. In addition, governments should 
establish advisory groups with links to 
independent and scientifi cally competent 
expert bodies such as FAO, IUCN, and the 
WorldFish Center.

10. Liability for adverse environmental impacts.  
Although economic benefi ts can be derived 
through the use of alien and genetically altered 
fi sh species in aquaculture, in many cases, those 
to whom benefi ts accrue do not bear the costs 
associated with adverse environmental impacts. 
In view of this, there should be provision for 
liability, compliance (e.g. incentives),  and 
restoration within policies and legislation 
concerning the movement and use of alien and 
genetically altered fi sh species in aquaculture.

Importance for Sarotherodon 
melanotheron

The Nairobi Declaration has many important 
implications for future research concerned with 
the use of Africa’s fi sh biodiversity in aquaculture.  
I would like to highlight fi ve here.

1. Understand the range of constraints 
and focus on the most important.  It is 
essential that future research into the use of 
S. melanotheron and other suitable species 
focus on the most important constraints 
faced.  While research on ways to improve 
aquaculture performance is clearly needed, 
this needs to be pursued in conjunction with 
research to address other priority constraints.  
This will, in particular, require research 
on markets and production economics of 

 S. melanotheron and other species, and 
on social and institutional constraints to 
aquaculture.

2. Provide improved quality seed.  Sustained 
production of good quality seed for 
aquaculture is a widespread problem in sub-
Saharan Africa.  Ways to overcome this need to 
be developed.  Good management of existing 
broodstock can sustain the quality of seed 

available for aquaculture without recourse to 
selective breeding programs to improve the 
germplasm.

3. Risk assessment.  If genetic improvement is 
to be pursued the risks should be assessed.  
The genetic information required for such risk 
assessments needs to be specifi ed and research 
conducted to provide this.

4. Conserve biodiversity of wild stocks. In sup-
port of more targeted conservation investments, 
priority populations, areas and ecosystems that 
support the greatest biodiversity in wild fi sh 
stocks should be identifi ed and the conserva-
tion actions required to maintain these need to 
be specifi ed.  Further genetic research required 
to identify these areas should be pursued and 
attention given to ensuring that this informa-
tion is used to support conservation.

5. Strengthen quality, access to, and use of 
information.  It is crucially important that 
further research on biodiversity of African 
fi sh is used more effectively to strengthen 
management and policy. Careful attention 
needs to be given to investing in research 
that will provide information that will 
help address specifi c management and 
policy constraints, and to ensure that this 
is disseminated effectively. Too much 
research is currently of little practical value 
to management or policy, and much of the 
information that could be of value is “lost” 
in unpublished research reports and is 
consequently of no practical value. 

Discussion

Dr. Pullin: FAO is developing an information networking 
system on fish genetics. Its development is being 
supported by the Government of Italy.  This system will 
be up and running in 2003.

Dr. Changadeya: The speaker mentioned conserving 
wild stocks/diversity.  My question is how can this be 
done? What are his suggestions?

Dr. Dugan: The point I made was that there is a very 
clear message in the Nairobi Declaration that one of the 
most important things is to identify the most important 
wild stocks or ecosystems that support wild stocks in the 
region and identify those as conservation priorities.  We 
then need to invest in managing those so as to sustain 
as much biodiversity as possible. How that is to be done 
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is a more challenging question and the work we have  
done  within  the last two days is in the right direction. 
Having identified priority regions, the next step is to help 
ensure that the diversity they support is maintained, 
including through addressing concerns about alien and 
modified species and setting up better management 
of conservation areas.  This will need to include 
consideration of the impacts of changes in waterflow on 
these systems and the species they support.

Dr. van der Bank: How can WorldFish/FAO help us on the 
ground level to improve our specific problems?  

Dr. Dugan: The Nairobi Declaration alone can only make 
a small difference on the ground.  However, if individual 
countries decide to address these issues, many institutions 
including WorldFish will be interested in providing support. 
We hope that the Declaration can serve as a catalyst for 
such national action and international support.

A Regional Approach to a Fish Breeding Program for 
Farmers: Research and Networking Needs    

John Moehl
FAO Regional Aquaculture Offi cer

Box 1628, Accra, Ghana

Problems with fi sh breeding and seed supply are 
major constraints to aquaculture development. A 
variety of approaches have been tried to address 
this issue; both quantitatively and qualitatively. 
Recent efforts have attempted to learn from past 
experiences and formulate sustainable production 
and delivery mechanisms.

In 1975, the First Regional Workshop on 
Aquaculture (ADCP/REP/75/1) recommended 
that government centers be established for 
production and distribution of inputs including 
seed, noting “... in the initial stages, seed production 
and supply should preferably be developed as a 
governmental support service to the farmers”. 
Perspectives changed and by 1988 the Expert 
Consultation on Aquaculture Planning (ADCP/
REP/89/33) stated: “Government should be assisted 
to refurbish existing breeding facilities to meet the 
demand for fi sh seeds, but a high priority should 
be given to the production of seeds by the private 
sector.” With regard to Africa, the Conference 
on Aquaculture in the Third Millennium 
(NACA 2001),  concluded a lack of seed had 
“been a problem constituting a serious restriction to 
aquaculture development.”

Furthermore, one should not expect governments 
to resolve this problem.  Many government 
hatcheries no longer have resources to produce, 
let alone distribute, seed. Farmers depending on 
government have suffered long waiting periods 
only to receive poor quality products. 

The current focus is based on the 1999 Africa 
Regional Aquaculture Review (CIFA/OP24)  
which  concluded  that 80% of national programs 
in the region suffered from seed shortages. Key 
lessons learnt included: (a) centralized and 
subsidized supply is a disincentive to private 
sector involvement and creates shortages; (b) 
seed should be produced locally by farmers; and 
(c) known-age fi ngerlings are necessary if good 
results are to be obtained.  It was concluded that 
it is “highly probable that actual mixed-sex tilapia 
systems utilized by a majority of African farmers 
could be signifi cantly improved if the quality of seed 
is improved.” The Review recommended: (i) a 
focus on a limited number of culture organisms, 
locally available inputs and existing technology; 
(ii) government infrastructure be reduced as 
governments disengage from seed production/
distribution and shift attention to broodstock 
management; (iii) regional and national research 
programs on broodstock management be 
initiated; and (iv) regional information network 
be established.
 
Shifting responsibilities for seed production/
distribution and emphasis on quality products 
raise a series of questions whose answers lie in 
research. Given the universality of these questions 
and the commonalities among farmers, regional 
research programs are most effective. Examples 
of research topics are: (1) methods for farmer-
produced (own) quality seed; (2) requirements 
for broodstock exchange for private hatcheries; 
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(3) broodstock population management at 
government facilities; and (4) age versus nutrition 
effects on seed quality.

Regional activities addressing common  issues  
have  a large constituency. However, information 
exchange in the region is among the chief 
challenges confronting many disciplines. Regional 
research must be accompanied by regional 
networking if the results are to be worthwhile. 
Initial networks require national focal points 
which in turn link to national grids.

Discussion

Prof. Obiekezie: Most government facilities were not able 
to produce fish seed in the first place because they could 
not manage their broodstock.  How come you want to 
turn over to them the management of the broodstock?

Dr. Moehl: My initial approach to the question is that in 
the first instance, the real problem of seed production 
and distribution with government facilities is that of 
distribution.  The distribution costs are very high and 
transporting fingerlings in good condition to farmers 
is a very expensive venture especially with a very small 
number of hatcheries in a large distribution area.  So in 
part, for the government facilities to meet the demand 
of farmers is a distribution problem.  In many cases, 
the budgets are so small and unable to meet the large 
number of hatcheries available so that it is difficult to do 
anything of quality in any one place.

Some countries have many hatcheries with a very small 
budget which is distributed among these hatcheries 
so it is impossible to give quality attention to all these 
hatcheries.

The first step is for governments to disengage themselves 
from 30% of hatcheries within a five-year period and 
focus on centers that are designated as broodstock 
management centers.  This, we hope, would lead to a 
significant reduction in the overall number of facilities 
that governments would maintain.

Prof. Ayinla: I do agree with John that the issue of 
broodstock be the responsibility of governmental 
research bodies and universities rather than compete 
with fish farmers in the production of seed. What are the 
research inputs necessary for development of Acadja 
systems in West Africa?

Dr. Moehl: Instead of addressing the Acadja system per 
se, I would like to use this opportunity to recommend as 
Patrick suggested in his presentation, the use of regional 
bodies for their maximum use. Research priorities 
need to be set and established by those in the region 
through whatever mechanism that is available and use 
organizations like WorldFish, CIFA etc. to assist in bringing 
together experts to pursue these research priorities 
and work together to pool resources and exchange 
information. This will lead to efficient use of the funds 
available and provide researchers with opportunities to 
collaborate widely across the region.

Dr. Rezk: Your point about making sure that farmers are 
getting the appropriate quality seed is greatly dependent 
upon who will be providing what to whom.  Can you 
please elaborate upon what you mean?

Dr. Moehl: In my vision, I will propose two strategies: (i) 
that small-scale rural farmers produce their own seed 
which is already a common occurrence; and (ii) specialized 
private hatcheries would  sell seed to a certain number of 
customers or clients. It is these two systems that we see as 
a means to provide seed to the majority of farmers.
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Session IV: General Discussion and Conclusions

The discussion centered on the identifi cation 
of research priorities and opportunities for 
pursuing them. The outputs of the session are 
classifi ed into two broad areas: the identifi cation 
of research priorities for the sub-region and 
elaborating specifi c means and opportunities for 
pursuing those research goals.

Research Priorities

1. Continue to conduct basic genetic studies in 
order to attain a fuller understanding of the 
range of fi sh genetic diversity available in the 
sub-region;

2. Alongside purely genetic investigations using 
currently available tools, morphological studies 
should be pursued to complement data from 
genetic research;

3. Biodiversity studies - both genetic and 
morphological - should result in clear 
categorization of fi sh species along the lines of 
the levels of threat to which they are exposed;

4. Research should be intensifi ed into the Acadja 
system and other culture practices which 
enhance production such as pen culture 
and the Whedo systems. With regards to 
the Acadja system, the attendant problems 
of deforestation, eutrophication and socio-
cultural/socio-economic issues should receive 
increased attention;

5. Research should be encouraged and intensifi ed 
to develop techniques for mass-producing 
good quality fi sh seed on a reliable basis.

Opportunities for Pursuing 
Research Priorities

1. Training, institutional strengthening, capacity 
building:

• Provide access to specialized and well-
equipped laboratories in West Africa for 
trainees on the whole range of genetic 
research.

• Such laboratories should be networked for 
more effective and rational use of resources 
and expertise.

• Encourage South-South cooperation in 
research. Specifi cally, liaison to be established 
with relevant laboratories in other parts of 
Africa - North, South, East and West.

• Encourage intersectoral partnerships with 
existing laboratories outside of the fi sheries 
and aquaculture sector.  Capabilities in the 
agriculture, livestock and forestry sectors 
should be evaluated and utilized as well as 
those of international organizations such as 
WorldFish, IITA, WARDA,  ILRI, and  ICRAF.

2. Generate and update databases on 
professionals and expertise within the sub-
region as a means of promoting the desired 
networking.

3. Develop research programs  which address 
regional and transboundary problems.




