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PREFACE 

The 5-year Research Strategic Vision of the Kenya Marine and Fisheries Research Institute is an 
outcome of consultative workshops held at Mombasa and Kisumu in 1999 to chart the way 
forward for research in both coastal and inland waters. The strategy is partly based on the 
approved 2010 Research Strategic Document that mapped out six key programmes, namely the 
Fisheries Research Programme, the Aquaculture Research Programme, the Environment and 
Ecology Research Programme, the Natural Products Research Programme, the Information and 
Database Management Programme and the Socio Economics Research Programme. In 
developing the strategic vision for different programmes, the Institute was guided by the policies 
spelt in National Development Plans and Sessional Papers as well as the needs of specific 
Stakeholders. The strategy also took cognizant of emerging issues in the fisheries sector in 
Kenya and abroad. 

The goal of the Marine and Coastal Waters Division Fisheries Research Programme is to assess 
the stocks of fish in our marine and coastal waters as well as understand their dynamics and the 
interactions with the environment and the humans. Marine Fisheries Programme will undertake 
key issue driven research projects focusing on (1) the assessment of Malindi-Ungwana Bay 
fishery (2), fisheries resource evaluation and management, (3) the assessment ofthe Shimoni
Vanga fisheries, (4) the collection of fish landing statistics and (5) understanding the biology of 
key commercial and non-conventional fisheries. 

Aquaculture Research Programme in the Marine and Coastal Waters Division is one of the 
central research programmes in the Institute. The programme will undertake research focusing 
on (1) the introduction oftilapia, catfish and crab culture to coastal communities, (2) 
establishment of pilot community based aquaculture, (3) development of seed and fry production 
capability, (4) aquaculture nutrition, (5) stock enhancement and biodiversity restoration, (6) 
genetic manipulation and selective breeding of fish and (7) fish disease management. 

Marine and Coastal Waters Research Division Environment and Ecology Research Programme 
focuses mainly on research that will facilitate sustainable use and protection of marine and 
coastal resources particularly fisheries, mangroves, coral reefs and seagrass beds. The need to 
protect critical habitats and maintain water quality is a priority if fisheries in coastal and marine 
waters are to be sustained on long-term basis. 

The Marine and Coastal Waters Research Division Natural Products Research Programme 
focuses on the extraction ofproducts from aquatic plants and animals for use in various 
industries. The programme will focus on the (1) chitin and chitosan development, (2) screening 
of the selected fauna and flora for bioactive compounds, (3) development of duckweed for 
aquaculture and (4) quality assurance for fish and fish products. 

The Socio-Economics Research Programme has formulated a strategy that focuses on the (1) 
evaluation ofthe performance ofthe fisheries sector, (2) establishment of the relationship 
between marine and coastal resources and the rising human pressures and (3) coastal and marine 
natural resources valuation. 
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Data and Infonnation Management Programme (IDM) in the Marine and Coastal Waters 
Division, focuses on the provision and maintenance of quality data and infonnation on 
meteorology, oceanography and coastal environment, for scientific research and national 
decision-making. 

In Inland Waters Research Division, the goal of the Fisheries Research Programme is to develop 
management strategies for inland fisheries in order to allow for sustainable utilization. The 
Programme will carry out research on fish biology, ecology and conservation, stock assessment 
and fish diseases in inland lakes such as Lakes Turkana, Victoria, Baringo and Naivasha. 

The focus of the Aquaculture Research Programme in Inland Waters will be on (1) production of 
quality fry and fingerlings of culture species, (2) fonnulation of fish feed for use by fish farmers, 
(3) culture of Oreochromis variabilis in small water bodies, (4) understanding pond dynamics 
associated with the commercial production of Oreochromis niloticus and Clarias gariepinus, (5) 
genetic characterization and improvement of farmed fish species and (6) transfer of the 
aquaculture technology to farmers within the Lake Victoria Basin. 

The Inland Waters Environment and Ecology Research Programme aims at the development of 
strategies for sustainability of the fisheries and aquaculture activities. The key priority areas that 
will be addressed in the next 5 years includes the assessment of the pollution status of the inland 
waters, causes of occasional fish kills in Lake Victoria, impact of water hyacinth infestation, the 
impact ofMbita causeway on water circulation, conflicting water demands in Lakes Naivasha, 
Baringo and Turkana, siltation in Lake Baringo and algal blooms in Lake Victoria. 

Natural Products Research Programme in the Inland Waters Division will focus its research on 
the total quality assurance of fish and fishery products, cultivation of aquatic plants and animals 
with various potential pharmaceutical uses, development of techniques for reducing post harvest 
losses of fish and development of laboratory analytical techniques for testing the quality of fish 
destined for local and export markets. 

Inland Fisheries Socio-Economics Research Programme will focus on research aimed at 
influencing attitudes and policies in the fisheries sector as well as establish impacts of social, 
economic and environmental changes on riparian communities. The Programme will link the 
Institute with the fishing communities. The Infonnation and Database Management Programme 
aims at developing integrated infonnation flow network linking various research stations in 
inland waters and also abroad. 

In order to achieve targets set in the 5-year research strategic plan, the Institute will promote 
multidisciplinary research in which expertise from both Inland and Coastal/Marine Research 
Stations will be mobilized to address specific issues. Linkages with key stakeholders will also be 
promoted. This will not only improve on the research problem identification and eventual 
acceptance of research findings, but will also be used as a way of soliciting for funds for 
research. This in the long run will play an important role in supplementing the meager budgetary 
allocation from the Central Government. 
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1. INTRODUCTION 

The 18th session ofKMFRI Board ofManagement approved the 2010 research strategy 
document that mapped out six key research programmes. The five-year research strategic vision 
ofthe Institute provides detailed account ofvarious projects to be implemented in the period 
2000-2005. This document will therefore form an important base upon which the achievement 
ofvarious research goals can be evaluated. 

In the strategic vision for the Marine and Coastal Waters Research Division and the Inland Water 
Research Division, key priority areas for research are identified within all the six programmes. 
The priority areas are addressed by research projects with clear objectives, strategies, activities 
and outputs. 

1.1 KMFRI VISION AND MISSION 

Vision 

The vision of the Institute is to be a centre ofexcellence for aquatic research and promotion of 
wise and sustainable use ofmarine and freshwater resources in Kenya in order to meet the 
national challenges for food security, poverty alleviation and economic growth. 

Mission 

The mission of the Institute is to conduct multidisciplinary research on the aquatic systems in 
both marine and fresh waters in order to generate information for the sustainable management 
and optimal exploitation of aquatic resources and thus alleviate poverty. 

1.2 HISTORY OF THE INSTITUTE 

Kenya Marine and Fisheries Research Institute (KMFRI) was created in 1979 through an Act of 
Parliament. The creation of the Institute through the amendment of the Science and Technology 
Act (Cap.250 of the Laws ofKenya) followed the dissolution ofthe two research-related 
institutions ofthe East Africa Community, namely the East Africa Freshwater Fisheries Research 
Organization (EAFFRO) and the East Africa Marine Fisheries Research Organization 
(EAMFRO). EAFFRO and EAMFRO were headquartered at Jinja in Uganda and Zanzibar in 
Tanzania respectively. The headquarters of the Institute are in Mombasa. 

1.3 MANDATE OF THE INSTITUTE 

The mandate ofKMFRI is spelt out in the Science and Technology Act. In general, the Act 
provides the Institute with powers to conduct research in both marine and freshwaters focusing 
on the fisheries, aquaculture as well as environmental research related to oceanography and 
limnology. Thus, the central role of the Institute is to provide data and information that can be 
used for planning and management of the fisheries (and water resources) including the 
development of aquaculture systems for increased fish production. Specifically, the role of the 
Institute includes the following: 
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•	 Research on fish population dynamics and ecology, including identification of
 
commercially and ecologically important species, their distribution and stocks,
 

•	 Collection and dissemination of scientific information on fisheries resources which will 
form the basis for their utilization and management, 

•	 Study and isolate suitable fish species for culture both in marine and fresh waters and 
develop or adopt sustainable rearing technology and procedures, 

•	 Establish a collection of both marine and freshwater faunal and floral species to be used 
for research and training purposes, 

•	 Carry out studies on other marine and freshwater resources including algae and minerals, 

•	 Offer its facilities for training ofpersonnel, 

•	 Monitor water quality changes and pollution in fresh and marine waters, 

•	 Study chemical and physical processes that are important for long-term sustainability of 
aquatic productivity and particularly fisheries productivity, 

•	 Carry out socio-economic research on issues related to the sustainability of the marine 
and freshwater fisheries, environment and other aquatic systems. 

1.4 ORGANIZATION OF THE INSTITUTE 

Kenya Marine and Fisheries Research Institute (KMFRI) is divided into two (2) main Research 
Divisions, namely the Inland Waters Research Division (IWRD) and Marine and Coastal Waters 
Research Division (MCWRD). The IWRD is based at Kisumu on the shores of Lake Victoria, 
while the MCWRD is based at Mombasa on the shores ofthe Indian Ocean. Mombasa Research 
Centre also serves as the headquarters of the Institute, apart from also coordinating research 
along the Kenya Coast. Kisumu Research Centre, which is the headquarters ofthe Inland Waters 
Division, also coordinates research in large lakes such as Lakes Turkana, Baringo and Naivasha 
including rivers such as Gucha and Yala. The research stations that are linked to Kisumu 
Research Centre include Kegati, Sangoro, Naivasha, Turkana and Baringo. Mombasa Research 
Centre links with Gazi and Lamu Research Sub-stations. 

Administratively, the Director based at Mombasa Headquarters is the Chief Executive Officer of 
the Institute. He is assisted by two Deputy Directors in charge ofMarine and Coastal Waters 
Division and Inland Waters Research Division. The Deputy-Director for Inland Waters 
Research Division is based at Kisumu Research Centre. The two Deputy-Directors are assisted 
by two Assistant Directors for the two Research Divisions. The Research Centres located at 
Kegati, Sangoro, Turkana, Naivasha and Baringo are headed by Station Coordinators. 
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Within the two Research Divisions, research is conducted through 6 research programmes 
mentioned previously. Each research programme is headed by a Programme Coordinator 
appointed by the Director. As such, there are 12 Research Programme Coordinators; 6 for 
CoastallMarine Waters Division and 6 for Inland Waters Division. 

The Assistant Director in charge of Finance and Administration who is based at the Headquarters 
in Mombasa coordinates Financial and Administrative functions of the Institute. 
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Fig, : Map of Kenya showing the KMFRI research centere end etations countrywide 
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The purpose of the 5-year research strategic vision is to list research projects that are to be 
implemented in the period 2000-2005. These projects will be implemented with funding from the 
exchequer and also from several donor organizations. In the following sections, the key projects 
to be implemented in both inland and coastal and marine waters will be highlighted. 

2. MARINE AND COASTAL WATERS RESEARCH 
DIVISION 

2.1 FISHERIES RESEARCH PROGRAMME 

The Fisheries Research Programme has the mandate of carrying out research on all fisheries 
resources in the Kenya's coastal zone and the Exclusive Economic Zone (EEZ), which extends 
to 200 nautical miles. The Programme undertakes research on living aquatic fauna, which are 
edible and have economic, ecological and ornamental values. In broad terms, the targeted 
organisms include fin fishes, crustaceans and mollusks. 

The marine fisheries in Kenya land about 10,000 metric tonnes offish, which account for about 
8.3% of the total fish catches in Kenya. Using simple gear technology, the artisanal fishermen 
along the Kenya coast land approximately 90% of the catch. The remaining 10% is derived from 
prawn trawlers and also consists of fish by-catch. Sport fishermen and a few long liners exploit 
the large pelagic species. Sport fishermen annual catch is about 200 tonnes. The potential of the 
large pelagic fishery along the Kenya Coast has not been fully evaluated. 

The artisanal fishery is focused on near shores, which are protected from rough seas. Available 
information, although not exhaustive shows that the near shore fishery is been overexploited. 
This state of affair is resulting in increased poverty in the coastal communities. The future of this 
important fishery lies in research, whose results will determine the sustainable exploitation levels 
and management guidelines that can be used to safeguard the resource for future generations. 

The Fisheries Research Programme will address issues, which are directly related to fish biology, 
ecology, diseases, stock analysis, and nutrition, quality and marketing. 

Goal: Quantify the fisheries resources and establish the interactions between fisheries and 
the environment and the level of human exploitation in order to develop strategies for 
sustainable exploitation. 

To realize the above goal, the project will undertake research projects, which are demand and 
issue driven. 
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fishing grounds overlap, making Ungwana Bay very sensitive to trawling activities. Besides fish 
and prawn stock assessment, there is need to investigate the effectiveness of the 5 nautical mile 
trawling limit in Ungwana Bay by considering the bathymetry, geomorphology and river 
discharges. This study will come up with policy recommendations for the management of the 
Ungwana Bay fishery. 

Objectives 

•	 Assess conflicts between prawn trawlers and semi-industrial fishermen. 
•	 Assess and quantify prawn trawler by-catch and its impact on Ungwana Bay fishery. 
•	 Determine the influence ofTana and Sabaki (Athi) river discharges on the Ungwana Bay 

fisheries. 
•	 Determination of maximum sustainable yields of prawns. 
•	 Determination of the breeding seasons ofprawns. 

In order to address the above objectives, 3 sub- projects have been proposed. 

2.1.1.1: Conflicts between prawn trawlers and artisanal fishermen in Ungwana Bay. 

Strategy 

•	 Assessment of the types of gear used by trawlers and artisanal fishermen. 
•	 Investigate resource use patterns ofboth artisanal fishermen and prawn trawlers. 
•	 Assessment of the fish stock in Ungwana Bay. 

Activities 

• Compare fishing grounds, types of gear and catches. 
Collect statistics collection on board trawlers. 

Outputs. 

Resource use patterns and source of conflicts. 

•	 Information of the maximum sustainable yields. 
•	 Information ofthe magnitude of by-catch. 
•	 Information on the zones suitable for trawling in Ungwana Bay. 
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•	 Infonnation on fisheries management. 

2.1.2: Fisheries resource evaluation and management options: Shimoni -Vanga area in the 
South Coast of Kenya. 

Introduction 

In the ShimoniNanga area, the major problems affecting the fisheries sector includes declining 
fish stocks, use of illegal and destructive fishing gears, habitat destruction and rising resource use 
conflicts. The south coast ofKenya has a high potential for a development and is thus a potential 
pollution 'hotspot'. A proposed project on intensive mining of titanium will also include the 
development of a seaport and ship loading tenninals. All these activities will lead to rapid 
development in the area. A rise in population is thus likely to increase the pressure on the already 
overexploited marine resources. Knowledge of the status ofthe fish stocks and the habitats is 
crucial for ascertaining the sustainability of the artisanal fishery in the South Coast ofKenya. 

Objectives 

1.	 Assess resource use conflicts in the ShimoniNanga area ofthe South Coast region ofKenya. 
2.	 Evaluate and monitor the effects of industrial and human development on the resources of the 

Shimoni-Vanga area. 

Strategies 

•	 Evaluate and monitor resource use patterns in the South Coast ofKenya. 
•	 Assess fishing methods and fish catches in the South Coast of Kenya. 
•	 Assess socio economic factors responsible for resource use conflicts in the South 

Coast of Kenya. 

Activities 

•	 Collect data on gear and fish catches on monthly basis. 
•	 Conduct stakeholder meetings and public awareness. 
•	 Collect data on fish catches and effort, tourist visits and ecological status of coral reef and 

mangroves in the south coast. 
•	 Assess socioeconomic activities of the community in the area. 

Outputs: 

•	 Baseline data and management guidelines. 
•	 A strengthened and enhanced national capacity for fisheries management. 
•	 An understanding of the factors responsible for resource use conflicts. 
•	 Mechanisms for conflict resolutions. 
•	 Generation ofmanagement guidelines for use by the government and stakeholders. 
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2.1.3: Fish Landing Statistics for the Kenya Coastal and Marine Waters. 

Introduction 

The marine fisheries in Kenya land about 10,000 metric tones of fish, which accounts for about 
8.3 percent of the total fish landing in Kenya. The artisanal fishermen using low technology gear 
in the nearshore waters generally of less than 20 meters deep, land approximately 90% of the 
catch .The rest is derived from trawlers who usually target prawns, but also land fish by-catch. 
Sport fishermen and a few long liners exploit the large pelagics. Sport fishermen annual catch are 
around 200 tonnes. 

Artisanal fish landings are declining due to overexploitation and habitat destruction. The 
available fish landing statistics meant to monitor fish stocks are general and lack scientific detail. 
To effectively monitor the changes in fish stocks and species composition there is need to set-up 
a fish landing protocol in order to improve on the clarity of the data. In this regard, the fisheries 
research programme will set up an effective beach landing data collection mechanism for the 
coastal zone ofKenya. 

Objective 

• Improvement of the quality of fish landing statistics along the Kenya coast. 
• Collection of information and data on fish landing along the Kenyan coast 
• Monitor trends of the coastal fishery ofKenya. 

Strategy 

•	 Training of enumerators and their subsequent deployment along the Kenya coast. 
•	 Set up a fish landing statistics protocol along the Kenya coast 
•	 Set up a data bank at the headquarters and publicize the existence of the same to
 

stakeholders.
 
•	 Establish linkages with fisheries Department and communities. 

Activities 

• Establish data collection sites and deploy enumerators to the main landing sites: Lamu, 
Kizingitini, Kiunga, Malindi, Kilifi, Mombasa, Tsunza, Gazi, Shimoni and Vanga. 

•	 Collect and analyze data in order to establish recent trends in marine fisheries. 
•	 Monitor the activities of enumerators at different stations. 
•	 Quality control of the data collected by enumerators. 

Outputs 

•	 Reliable data on the fish catch for use by researchers and planners. 
•	 Enhanced capacity for fisheries management in the coastal region of Kenya. 
•	 Reports on the recent trends in the coastal fisheries of Kenya. 
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2.1.4: Biology of key commercial and non conventional fisheries 

Introduction 

The main families that support artisanal fisheries along the Kenyan coast are: Scaridae, 
Scombridae, Nemipteridae, Lethrinidae, Lutjanidae, Siganidae, and Carangidae. The crustaceans 
(crabs, lobsters and prawns) and non-conventional fisheries (Beche de mer, aquarium fish, 
octopus, squid and some shell species) contribute significantly more in value per unit weight. All 
these fisheries are under intense pressure and require research and management guidelines to be 
developed. Knowledge of recruitment, reproduction and growth patterns is essential for the 
management purposes. However, basic data for management planning is lacking for most of the 
species, which form the backbone of the marine and coastal fishery. 

Objectives 

• Investigate the reproductive biology and recruitment patterns of selected species. 
• Develop management guidelines for coastal and marine fisheries. 

Strategy 

• Conduct biological studies on individual species in order to establish breeding patterns. 
• Conduct surveys along the Kenya coast in order to establish the spatial distribution patterns. 
• Conduct ecological studies to establish factors controlling long-term production. 

Activities 

• Conduct monthly monitoring along the coast. 
• Collect data on the reproduction and ecology ofkey selected species. 
• Analysis of data to determine trends and relationships in coastal marine fisheries. 

Outputs 

• Data and information for the management of the coastal and marine fishery. 
• Data on recruitment and sustainable yields. 
• Reports on the potential for exploitation of the marine fishery in Kenya. 

2.1.5: Deep Sea and offshore pelagic fisheries 

Introduction 

The deep sea fishery includes the deep sea shrimp Heterocarpus woodmasoni and the deep sea 
lobster Puerulus angulatus, and the offshore pelagic fish species such as tuna and tuna like 
fishes. To date the potential of the deep sea demersal fisheries resources have not been 
investigated. Information on pelagic and highly migratory species is also lacking. KMFRI 
currently has no research vessel to undertake offshore and deep sea research. Such studies can 
only be undertaken in collaboration with regional and international partners. 
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Objectives 

1. Assessment of the deep sea and pelagic stocks within the Kenya's Exclusive Economic Zone. 
2. Assessment ofthe migratory patterns of pelagic fishes. 
3. Examination of the potentials for development of the deep sea fishery in Kenya. 

Strategy 

•	 Linkages with international organizations interested in the development of the deep sea
 
fishery in Kenya.
 

•	 Develop International collaboration in order to attract funding for research and
 
development.
 

•	 Linkage with commercial deep sea trawlers in order to facilitate data collection. 

Activities 

•	 Conduct surveys in deep waters using commercial trawlers. 
•	 Evaluate data on selected deep sea and pelagic fish stocks. 
•	 Linkages with the Fisheries Department. 

Outputs 

•	 Information on the potential of the deep sea fishery in Kenya. 
•	 Enhanced knowledge of deep sea fishery of Kenya. 
•	 Maximum sustainable yields and recruitment patterns. 

2.2 AQUACULTURE RESEARCH PROGRAMME 

Aquaculture deals with the growing of aquatic plants under controlled conditions as opposed to 
agriculture that deals with rearing of terrestrial plants and animals. Through input of labour and 
energy, aquaculture attempts to improve the yield and quality of aquatic organisms by 
controlling and manipulating their natural environment, nutrition, reproduction and mortality. 
Aquaculture is a multidisciplinary subject that uses knowledge and skills from a number ofother 
disciplines namely, the biology and ecology ofcultured organisms, physical and chemical 
characteristics of culture environment, genetics and the identification of people's needs, food 
habits and acceptability of aquaculture through socio-economic studies. Aquaculture is the only 
viable means of food (protein) production for most of the world's protein deficient population. It 
is also an important tool for the production of organisms for extraction of useful natural products. 
Aquaculture can also be used as a means ofbiodiversity restoration, stock enhancement and 
management. It can also be used for stocking water bodies experiencing pressures from over
exploitation. Above all, careful planned and regulated aquaculture can also help in meeting the 
national goals of food security, poverty alleviation and industrialization. 

The falling nutrition levels among the coastal communities due to low protein levels as a result 
ofdiminishing agricultural production, crippling poverty and lack of alternative social and 
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economic activities are a major concern. Another concern among coastal communities is the 
declining protein supply due to an exertion ofpressure on traditional protein sources as a result 
of the rising population. Yields of capture fishery have also been diminishing over the years. 
This problem in protein deficiency can be solved by aquaculture. Aquaculture also offers other 
advantages over traditional protein production systems due to its ability to provide higher protein 
concentrations per unit land area. 

Goals: Enhance food (protein) production by promoting aquaculture among the coastal 
communities by establishing pilot aquaculture projects. 

2.2.1 : CULTURE SPECIES AND TECHNOLOGIES 

Introduction 

Successful aquaculture depends on the identification of suitable culture organisms, appropriate 
engineering technology and facilities that can allow good and quick growth of organisms for the 
reduction of aquaculture production costs. Hence, there is need to investigate the suitability of 
different species oforganisms for sustainable fish production. A number of projects will be 
undertaken to address the above issues. 

2.2.1.1: Adaptive research to facilitate and support the introduction of tilapia, catfish and 
crab culture to the coastal communities of Kenya. 

Introduction 

Although the technology for the culture of catfish, tilapia and crabs exists, the practice has not 
been tried in the coastal Kenya. The project intends to access the different culturing technologies 
and zero in on the most suitable approach for adoption by the coastal communities. 

Objectives 

•	 Identify sites/communities, suitable culture technology and organisms for fish farming. 
•	 Establish demonstration farms/sites for stocking with culture species. 
•	 Popularize aquaculture and appropriate aquaculture technologies for adoption by the local 

population. 
•	 Develop integrated fish/rice or fish/livestock production in small manageable units. 

Strategy 

•	 Survey available technology for culturing organisms particularly fish. 
•	 Survey suitable sites and involve interested communities along the coast in pilot projects. 
•	 Conduct studies on the suitability of different culture technologies for the rearing of 

aquatic organisms. 
•	 Introduce suitable culture organisms into selected ponds and other water bodies along the 

Kenya coast. 
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•	 Monitor the perfonnance of culture organisms in the ponds/water bodies along the Kenya 
coast. 

•	 Offer technical assistance to individuals/groups involved in aquaculture. 

Outputs 

•	 Increased food production and income to the local communities. 
•	 Creation ofjob opportunities for the villagers. 
•	 Promotion of the Institute and its operations and the interaction between researchers, the 

public and stakeholders. 
•	 The transfer of aquaculture technology to local communities. 
•	 Established demonstration farms in the field and at the Institute. 

2.2.1.2: Establishment of pilot community based seaweed aquaculture. 

Economic importance of culture of seaweeds is well known. Suitable areas that can be used for 
seaweed culture have been identified along the Kenya coast. Promising seaweed culture trials 
have also been undertaken. This project will initiate community based seaweed culture projects 
and monitor the quality of the final product. This will fonn the basis for the development ofthe 
commercial community based seaweed production in Kenya. 

Objectives 

•	 Identify suitable seaweed culture sites and species along the Kenya coast. 
•	 Investigate appropriate seaweed culture techniques. 
•	 Establish seaweed demonstration farms in suitable areas. 
•	 Evaluate the quality and market of the seaweed products. 
•	 Train technical manpower on seaweed culture technology. 

Strategy 

•	 Survey of suitable sites and species for seaweed culture. 
•	 Involvement oflocal communities in the construction, establishment and monitoring of 

productivity in pilot farms/ponds. 
•	 Strategic partnership with interested local and international business communities for 

production and marketing of the final seaweed-based products. 

Outputs 

•	 Transfer of seaweed culture technology through demonstration farms. 
•	 Creation ofjob opportunities to the local communities. 
•	 Trained manpower in seaweed aquaculture. 
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2.2.2: DEVELOPMENT OF SEED/FRY PRODUCTION CAPABILITY 

Introduction 

Seed availability may be a bottleneck in aquaculture. Whereas the culture of some fish species 
such as mullet, milkfish, some penaeid prawns and oysters still depends on the collection of 
seeds from the wild, efforts should be made on the raising of seeds from eggs hatched and raised 
in hatcheries. This project aims at developing a hatchery that can be used for seed/fry production 
in the coastal region ofKenya. 

Goal: Develop fry production technologies of selected fish species to satisfy the demand for 
fish farming and aquaria along the Kenya Coast. 

Objectives 

•	 Establish a complete hatchery unit for fish fry production. 
•	 Introduce induced fish spawning through endocrine and environmental manipulation. 
•	 Investigate suitable stocking densities, ratios and rates of selected fish species. 

Strategies 

•	 Construction of a hatchery and production of seed and fry of selected aquaculture
 
organIsms.
 

•	 Selection and maintenance of good brood stock. 
•	 Performance studies on selected species under different pond culture conditions. 

Outputs 

•	 Supply of seed and fry to fish farmers along the Kenya coast. 
•	 Increased income and food to local communities practicing aquaculture. 
•	 Transfer of aquaculture technology to fish farmers. 

2.2.3: AQUACULTURE NUTRITION 

Introduction 

For aquaculture systems to be profitable, they require the provision of cheap and suitable diets to 
the culture organisms in order to promote faster growth and reduction of production costs. This 
calls for the search for cheaper and readily available feed ingredients to replace the traditional 
expensive fish meal. As organisms grow, the dietary requirements change and this requires 
knowledge of the basic food requirements at different stages of the organism's life cycle. 
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2.2.3.1. Investigate appropriate production technologies for culturing organisms as live 
feeds and biological controls. 

Goal: Ensure sustainable application of artemia, microalgae and other culturable live feeds 
in mariculture production systems. 

Objectives 

•	 Produce artemia biomass as live feed for cultured organisms. 
•	 Market and sell artemia cysts. 
•	 Use artemia in the control of algal blooms in salt works. 
•	 Investigate optimal conditions for mass production of commercial important 

astaxanthin-producing micro algal species. 
•	 Incorporate astaxanthin in fish and poultry feeds. 
•	 Commercially produce, market and sell astaxanthin as a nutraceutical and colourant 

in the food industry. 

Strategy 

This will involve survey, collection, identification, isolation and culture of artemia and selected 
microalgal species for astaxanthin production. 

Outputs 

•	 Production ofhigh quality fry and larval feed. 
•	 Improved culture environment and faster production of high quality salt. 
•	 Income generation to local fish farmers and saltworks. 
•	 Established technical support and consultancy services. 

2.2.3.2: Identification of locally available ingredients for incorporation in fish diets. 

Goal: Utilization of duckweed and agro-based industrial by-products as feed for fish, 
poultry, livestock and wastewater treatment. 

Objectives 

•	 Identity duckweed species in Kenya and their cultivation in selected sites. 
•	 Identify other locally available alternative sources of protein for development of 

cheap and viable fish feeds. 
•	 Transfer technology to coastal communities. 
•	 Introduce duckweed into wastewater treatment plants. 
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Strategy 

•	 Identification, collection and culture ofdepleted species. 
•	 Survey and restocking of depleted water bodies. 
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•	 Liaise with the Fisheries Research Programme in order to monitor the effectiveness of 
restocking ofdepleted water bodies along the Kenya coast. 

Outputs 

•	 Improved biodiversity along the Kenyan coast. 
•	 Long-term improvement of fishery along the Kenyan coast 
•	 Reports on the practicalities of restocking ofdepleted coastal waters. 

2.2.5: GENETICS AND SELECTIVE BREEDING 

Introduction 

Fast growth of fish is important in aquaculture because it minimizes running and production 
costs. Apart from ensuring the suitability of the physical environment, biological manipulation 
can be used in the production of fast growing animals. In addition, crossing of different species 
and use of innovative biotechnologies can be used to improve the growth of culture organisms 
such as fish. 

Goal: Produce high quality and fast growing fish in order to increase fish production for 
the growing population in Kenya. 

Objectives 

•	 Conduct studies in the rearing of single sex organisms in coastal waters. 
•	 Investigate the use ofhormones in sex reversal and sterilization. 
•	 Conduct cross-breeding experiments for the production of fish hybrids of superior 

quality. 
•	 Use of biotechnology in producing genetically modified organisms. 

Strategy 

•	 Encourage monoeulture production systems. 
•	 Conduct hormonal sex reversal experiments. 
•	 Conduct cross-breeding experiment. 
•	 Conduct genetic manipulation experiments. 

Outputs 

•	 Increased food (protein) production. 
•	 Superior hybrids of fish, which are also, fast growing. 
•	 Reports on fish breeding technologies that can be used by fish fanners. 
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...."'u p'VUUvUVH, Ht;lll't; 1111::n:; IS a neea to aevelop strategIes for disease control in order to ensure 
sustainable fish production along the Kenya coast. 

Goal: Develop techniques for detecting and controlling diseases of selected farmed fish 
species. 

Objectives 

•	 Identify fish disease symptoms, the causative agents and techniques of their control. 
•	 Develop strategies for fish disease control and establish their implication on human 

health and ecosystems. 

Strategy 

•	 Literature surveys on fish diseases and methods ofcontrol. 
•	 Establish linkages between practicing institutions on fish health control. 
•	 Test fish disease control strategies that have been applied elsewhere. 
•	 Promote community participation in fish disease control along the Kenya coast. 

Outputs 

•	 Information on the diseases of common fishes and their controls. 
•	 Reduction of fish loses as a result of diseases. 
•	 Report on fish disease and their control strategies. 

2.3: ENVIRONMENT AND ECOLOGY RESEARCH PROGRAMME 

Kenya's Coastal Zone including the Exclusive Economic Zone (EEZ) is endowed with important 
inshore and offshore fishery and critical habitats such as mangrove forests, coral reef and 
seagrass meadows. These resources are faced with numerous problems. The fishery resources 
are declining due to over-fishing and alterations in the environment due to climatic change. 
Other changes result from pollutants originating from municipal, agricultural and industrial 
activities. Human settlement and unsustainable land use practices are also exerting more pressure 
on the fragile coastal zone. Global climate change is impacting on our coastal zone through sea
level rise and subsequent flooding of the low-lying coastal areas. The impacts include coral 
bleaching, coastal erosion and salt-water intrusion into estuaries and groundwater aquifers. 
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Despite these problems, there is lack of scientific data and infonnation on their impacts on the 
critical ecosystems, which ideally supports the socio-economic livelihood systems of a large 
coastal population. 

Marine and Coastal Division Environment and Ecology Research Programme (MEEP) will 
address environmental and ecological issues that are important for the sustainability of fishery 
and aquaculture. 

2.3.1: UNDERSTANDING INSHORE WATER CIRCULATION AND ITS EFFECTS ON 
FISHERIES 

2.3.1.1: Near shore water circulation in relation to fisheries 

Introduction 

The understanding of inshore and near shore water circulation patterns is important for the 
management ofboth inshore and offshore fisheries. There has been indications that variability in 
both artisanal and commercial fisheries in Kenya are party influenced by environmental 
conditions. The important factors are related to hydrologic, climatic and oceanic dynamics. Thus, 
it is necessary to understand natural factors driving near shore circulation in bays, estuaries and 
creek systems which are also nursery grounds and habitats for coastal fishery. Currently there is 
inadequate baseline data that can be used to explain dynamics in Kenya's key fishery grounds 
such as those at Ungwana and Funzi Bays. 

Goal: Understand physical process that governs fisheries in inshore and offshore waters of 
Kenya. 

Objectives 

•	 Describe water circulation patterns and structure in different seasons, in the main fishery 
grounds situated in Ungwana and Funzi Bays. 

•	 Review previous oceanographic and fishery research done in Kenya's key fishery grounds. 
•	 Investigate current patterns and sea level variability in order to describe water stability and 

water exchange dynamics between the bays and the ocean. 
•	 Detennine primary and secondary productivity (phytoplankton and zooplankton) and its 

relationship with nutrient-enrichment. 
•	 Detennine wave climate and its impacts on shoreline stability including littoral drift. 

Strategy 

•	 Obtain previous hydrological data related to freshwater discharge (Tana, Sabaki, Umba, 
Ramisi) into Kenya's key fishery grounds situated in Ungwana and Funzi Bays. 

•	 Set up a river discharge-monitoring Programme for rivers discharging into the Kenya's 
key fishery grounds particularly Tana, Sabaki, Ramisi and Umba rivers. 

•	 Model the water circulation patterns in these key fishery grounds. 
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•	 Liaise with fishery programme group, trawlers and Fisheries Department on issues 
concerning stock assessment linking fish movement to water circulation dynamics. 

•	 Carry out bathymetric surveys in the key fishery grounds in order to establish
 
hypsometric relationships and circulation dynamics.
 

Activities 

•	 Measure and periodically monitor river discharge into the fishery grounds. 
•	 Measure salinity and temperature and determine different water masses. 
•	 Conduct measurement of tide and currents and determine circulation patterns in different 

seasons. 
•	 Collect and analyze meteorological data and relate them to variability's in fisheries. 
•	 Analyze hydrographic data and couple them to fish population dynamics. 
•	 Produce maps showing the water circulation patterns and its relation to major fisheries in 

Ungwana and Funzi Bays, including also the migration patterns ofkey species such as 
prawns. 

Outputs 

•	 Technical report describing water circulation processes in Kenya's key fishery grounds. 
•	 Information for the management of the fisheries particularly the prawn fisheries. 
•	 Information on the migration patterns ofkey species in relation to ocean current patterns. 
•	 Information on the circulation pattern and seasonal structure of the water masses and their 

relationship to variability in fisheries. 
•	 Detailed hydrographic maps, reports, ecological models and data. 

2.3.1.2: Estuarine and tidal circulation in mangrove fringed creeks 

Introduction 

Mangrove wetlands consist of tidal creeks and mangrove forest. They are found in semi-enclosed 
intertidal zones that receive freshwater from land. They are also influenced by the tidal forcing 
from the open ocean. They have both ecological and socio-economic benefits. For instance, they 
are nursery grounds and habitats for fish and crustaceans of commercial importance. This 
ecosystem therefore supports the livelihood system of the local coastal population. Both natural 
and human-induced pressures interfere with the natural functioning of the mangrove forest 
ecological system. Physical processes in mangrove wetlands determine their long-term 
sustainability partly through flushing of water, sediments and contaminants. Not much has been 
done to understand mixing and water exchange processes in these systems although they are 
recipients of agro-chemical residues, industrial wastes and municipal effluents. It is on this basis 
that effort will be focused on the understanding of estuarine and tidal circulation processes in 
specific creeks along the Kenya coast (e.g. Tudor, Port-Reitz, Sabaki estuaries, Tana Delta and 
Funzi-Shirazi) with the goal of predicting future impacts on fisheries, including also the 
geographic extent of mangrove wetlands. 
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Objectives 

•	 Detennine temperature and salinity structure and how it influences water exchange in 
processes in selected mangrove creeks and estuaries along the Kenya coast. 

•	 Detennine tidal flushing pattern and residence times and how they influence 
contaminant dispersion. 

•	 Detennine the current patterns in mangrove forests and its influence on the material 
fluxes and exchange with tidal creek channels. 

•	 Detennine tidal volume fluxes in different seasons and under different river 
discharge conditions. 

•	 Detennine the influence of water circulation on mangrove creek fisheries. 

Strategy 

•	 Conduct bathymetric surveys of selected mangrove creeks and develop hypsometric 
models. 

•	 Conduct measurements in tidal channels in order to detennine tidal current structure 
and sea level variability. 

•	 Conduct measurements on salinity and temperature in the front water and backwater 
zones of tidal creeks and detennine water mass characteristics in different seasons. 

•	 Conduct measurements on the tidal water volume and material concentrations in 
mangrove wetlands and tidal creeks in order to detennine the direction ofnet fluxes. 

•	 Conduct measurements on river freshwater discharge and establish its influence on 
salinity and sediment concentration gradients. 

•	 Establish the connection between water circulation and ecological dynamics in 
mangrove-fringed creek systems. 

•	 Establish the linkage between water circulation and the dispersion of contaminants in 
mangrove-fringed tidal creeks. 

Activities 

•	 Conduct bathymetric surveys and establish the hypsometric models. 
•	 Monitor river discharge into mangrove creeks. 
•	 Conduct measurements on tidal elevation, current velocities and their directions. 
•	 Conduct measurements on salinity and temperature and detennine gradients. 
•	 Detennine volume fluxes and water exchange rates in different seasons. 
•	 Detennine the tidal trapping mechanisms and residence times. 
•	 Detennine linkages between water circulation processes and fisheries. 
•	 Detennine the link between circulation and the dispersion ofpollutants. 

Outputs 

•	 Hydrological and hydrographic data and infonnation for understanding ecological 
dynamics. 
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•	 Hydrological and hydrographic data and infonnation for pollution assessment and 
abatement. 

•	 Models for describing water circulation in mangrove creeks and estuaries. 
•	 Infonnation for the management of mangrove wetlands on sustainable basis. 
•	 Infonnation on the connection between circulation processes and fisheries. 
•	 Publications in local and international journals. 

2.3.2: WATER QUALITY IN RELATION TO FISHERIES AND ENVIRONMENTAL 
HEALTH 

2.3.2.1: Siltation studies in estuaries and lagoons 

Introduction 

The terrigenous sediment supply in estuaries, creeks and lagoons along the Kenya coast is one of 
the major factors affecting sustainable development and ecosystem integrity. Increased sediment 
discharge is mainly associated with the poor land use activities at river basin level. Heavy 
sediment loads impact negatively on the key coastal critical ecosystems such as coral reef, sea 
grass beds and the mangrove wetlands. Also climatic perturbations such as those associated with 
El Nino exacerbates problems associated with increasing population and poor land use 
management. Also siltation threatens zones along the Kenya coast that have been designated for 
the creation and expansion of ports. For example, siltation problem at Port-Reitz Creek and 
Malindi Bay is threatening zones earmarked for the future expansion ofthe Port ofMombasa and 
Malindi is necessitating the Kenya Ports Authority to incur huge expenditure in commissioning 
maintenance-dredging operations at the Ports ofMombasa and Malindi. Thus siltation in coastal 
waters has tremendous ecological and socio-economic implications. It is therefore important to 
monitor terrigenous sediment supply into our coastal waters with a view ofproviding 
recommendations on the impacts of river basin land use activities and climate change on coastal 
ecosystems and development infrastructure. The specific areas along the Kenya coast with 
serious siltation problems include Ungwana and Malindi Bays where Rivers Tana and Sabaki 
supplies a large volume of terrigenous sediments. Other areas include Port-Reitz Creek, Tudor 
Creek and Funzi Bay. 

Objectives 

•	 Detennine the seasonal terrigenous sediment loads in specific estuaries and lagoons. 
•	 Detennine the sediment budgets in the river-estuary system and the estuary-coastal 

water system. 
•	 Establish the water circulation and sediment transport patterns in estuaries, tidal 

creeks and lagoons during low and high river discharge conditions and in different 
seasons. 

•	 Detennine the fate of terrigenous sediments in coastal waters and its potential 
impacts on critical ecosystems such as coral reef, sea grass beds and mangrove 
wetlands. 
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•	 Detennine the impacts of river basin developments such as damming irrigation and 
water supply schemes. 

Strategies 

•	 Monitor the river discharge into the coastal waters on seasonal basis. 
•	 Monitor the terrigenous sediment discharge on seasonal basis. 
•	 Develop hypsometric relationships in specific estuaries and lagoons. 
•	 Conduct measurements on water salinity and temperature patterns in different zones 

of specific estuaries and detennine the water mass structure and gradients. 
•	 Conduct measurements on estuarine circulation patterns through measurements of 

current velocities and directions in different layers of the water column. 
•	 Conduct measurements on water and sediment fluxes over tidal cycles and establish 

the net fluxes of terrigenous sediments in different seasons. 
•	 Conduct studies to detennine sediment dispersion patterns and the fate of turbid 

brackish water plume in coastal waters in different seasons. 
•	 Liaise with Tana and Athi River Basins Development Authority and the Ministry of 

Water Resources Management and Development in order to evaluate impacts of river 
basin development. 

Activities 

•	 Monitor river water and terrigenous sediment discharge into mangrove creeks. 
•	 Conduct bathymetric surveys and develop a hypsometric model. 
•	 Measure hydrographic parameters such as currents, salinity and temperature. 
•	 Conduct measurements of sediment concentrations and volume fluxes. 
•	 Compute net sediment fluxes under different river and tidal flow conditions in different 

seasons. 
•	 Detennine sediment and water trapping mechanisms and residence times. 
•	 Monitor suspended sediment dispersion patterns and detennine fate of the river
 

sediments.
 
•	 Review ofdevelopment programmes in river basins. 

Outputs 

•	 Data for local and international environmental database initiatives. 
•	 Infonnation for land use management at river basin level. 
•	 Infonnation on the impact of siltation on critical habitats such as mangroves, seagrass 

beds and coral reefs. 
•	 Infonnation on the impact of siltation ofpotential harbour sites. 
•	 Maps showing current patterns and dispersion patterns of brackish water plumes. 
•	 Publications in local and international journals. 
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2.3.2.2: Water quality and pollution status of the coastal waters 

Introduction 

The coastal zone and its natural resources are under relentless pressure due to increasing 
population, urbanization and industrialization as well as due to the ensuing problems of waste 
management. Consequently the coastal waters are threatened by pollution resulting from the 
discharge of poorly treated or untreated industrial effiuents, municipal sewage and agro
chemical. The main types ofpollutants include chemicals, suspended solids, solid wastes and 
potentially harmful microbial organisms. Pollution of the aquatic environment adversely impacts 
on the critical coastal habitats and leads to lose ofbenefits that are associated with them. Also the 
contamination of seafood and groundwater poses a health risk to the local community. It is thus 
important to monitor the pollution levels in coastal waters with a view of establishing the 
potential impacts and also devising strategies for pollution control or abatement. 

Objectives 

•	 Investigate levels of contamination in water, sediments and marine organisms. 
•	 Assess impacts ofpollution on critical habitats namely mangrove forests, seagrass beds 

and coral reef ecosystems. 
•	 Determine nutrient levels and determine zones with potentially serious eutrophication 

problem. 
•	 Determine organic loading in vulnerable zones particularly creeks and estuaries. 
•	 Determine heavy metal accumulation and bioavailability. 
•	 Determine pesticide residues, petroleum and industrial hydrocarbons in sediments and 

marine organisms in vulnerable areas. 
•	 Establish pollution hot spots along the Kenya Coast. 
•	 Determine level of microbiological pollution along the Kenya Coast. 
•	 Determine quality of groundwater along the Kenya Coast and the effects of contaminated 

groundwater discharge into the coastal critical nearshore ecosystems. 

Strategies 

•	 Inter-disciplinary survey inclusive of fisheries to ensure relevance to the fisheries sector. 
•	 Mapping of the currently polluted sites and designated areas with high risk of pollution. 

(Relate this to fisheries and aquaculture development along the Kenya coast). 
•	 Establish the spatial and temporal variability of contamination along the Kenya Coast. 
•	 Liaise with other departments and institutions so as to come up with strategies for 

pollution control and/or abatement. 

Activities 

•	 Collection of samples from pollution hotspots and other target sites. 
•	 Laboratory processing and analysis of samples. 
•	 Data analysis, archiving and dissemination to stakeholders. 
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•	 Creating awareness among government departments, institutions and the private sector on 
coastal and marine pollution levels and the need for control. 

Outputs 

•	 Information and data on water quality status of coastal and marine waters. 
•	 Information for fisheries and aquaculture programmes. 
•	 Information to government departments, institutions and local authorities for pollution 

management. 
•	 Environmental models for regulatory purposes and pollution management. 
•	 Reports and journal publications. 

2.3.2.3: Monitoring harmful algal blooms 

Introduction 

Potentially toxic algae have been found along the Kenya coast, but unfortunately there is no 
knowledge as to whether they are producing toxins or not. In addition, there is a possibility of 
human poisoning as a result of consumption of fish and fish products contaminated with toxins 
released by harmful algae. 

There is therefore a need to monitor the occurrence ofhannful algae along the Kenya coast for 
the purpose of safeguarding human health and also ensuring quality of fish products destined for 
export markets. The European Union (EU) is also putting more pressure on developing countries 
to have harmful algae monitoring programmes in order to be allowed to access EU fish markets. 

Objectives 

•	 Quantify the extent and magnitude of micro-algal related toxicity along the Kenya coast. 
•	 Increase awareness on the potential impact of the harmful algae on public health. 
•	 Establish the main factors that lead to algal bloom formation. 
•	 Map the distribution of harmful algae along the Kenya coast. 
•	 Establish national toxic algae health standards. 

Strategy 

•	 Establish a harmful algae monitoring programme in Kenya. 
•	 Random sampling of target species both in benthos, water and shellfish and establish the 

hotspots along the Kenya Coast where intensive monitoring will be concentrated. 
•	 Use the public media to create awareness on the potential threat of harmful algae on 

public health. 

Activities 

•	 Sampling to determine concentration in different areas along the Kenya coast. 
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•	 Detennination of the levels of nutrients and distribution. 
•	 Detennination of the spatial distribution ofplankton and harmful algae. 
•	 Conduct biochemical assays. 
•	 Conduct socio-economic studies on other potential impacts of toxic algae. 

Outputs 

•	 Infonnation for fisheries and aquaculture programmes. 

•	 Infonnation to concerned government departments, institutions and local authorities for 
safeguarding public health. 

•	 Infonnation to fish importers in the European Union. 

2.3.2.4: Productivity studies in relation to fisheries 

Introduction 

Productivity in coastal waters fonns the basis of life support particularly for the nearshore and 
offshore fisheries along the Kenyan coast. Productivity studies to be undertaken will focus on 
primary producers, both pelagic and benthic, with emphasis on phytoplankton and marine flora. 
These communities support secondary producers such as zooplankton and fish species. The 
fertility of the water in tenns ofprimary producers detennines the ultimate productivity of 
secondary producers and this reflects the health ofthe fishery. At present, there are declining fis 
stocks along the Kenyan coast and it is important to understand if this problem is due to poor 
productivity. 

Objectives 

•	 Use chlorophyll as a measure ofphytoplankton biomass in key fishery grounds. 
•	 Detennine the contribution of seagrasses and algae to fish diets. 
•	 Detennine the food value of marine flora. 
•	 Detennination of bacterioplankton and phytoplankton production in critical fishery 

grounds. 
•	 Detennine the organic pool and carbon cycling and its contribution to fisheries. 
•	 Detennine nutrient levels and fluxes and their influence on coastal fisheries. 
•	 Detennine the biomass of zooplankton and fish larvae and their contribution to the 

productivity ofKenya's key fishery grounds. 

Strategy 

•	 Conduct surveys in selected key fishery grounds along the Kenya coast. 
•	 Monitor biomass and the production ofboth pelagic and benthic primary producers. 
•	 Establish the relationship between physico-chemical variables and fish population dynamics. 
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Activities 

•	 Determination of nutrient levels and nutrient transformation in critical habitats. 
•	 Conduct measurements on chlorophyll and sea grass biomass. 
•	 Also conduct resource allocation studies. 
•	 Use radioactive isotope methods in order to determine primary and bacterioplankton 

production. 
•	 Conduct zooplankton and fish larvae surveys in key fishery grounds. 

Outputs 

•	 Information on the contribution ofprimary producers to fisheries. 
•	 Maps showing the most productive sites as preferred fish grazing and breeding grounds. 
•	 Recommendations for fishery management, particularly the management of critical 

fishing grounds along the Kenya Coast. 

2.3.3: SUSTAINABLE CRITICAL HABITATS AND THEIR BIODIVERSITY (CORAL 
REEFS, SEAGRASS MEADOWS AND MANGROVE FORESTS) 

Introduction 

Critical habitats along the Kenyan coast include coral reefs, seagrass beds and mangrove forests. 
These ecosystems cover both subtidal and intertidal zones along the coastline. The habitats 
provide refugia for marine and terrestrial life. They also provide a livelihood for local 
communities due to the utilization of the resources found in these systems. Due to the increase 
in human population pressure along the Kenya coast, there have been cases of over exploitation 
of some marine faunal and/or floral species thereby creating threats to the natural biodiversity. 
The diversity within an ecosystem is a good measure of the general health status of an area. 
Degradation in an environment leads to reduced productivity and this is usually reflected in 
decreased biodiversity. 

Goal: Ensure exploitation of the biodiversity resources on sustainable basis. 

Objectives 

•	 Identification and inventory of species in key critical ecosystems. 
•	 Use of biodiversity in eco-tourism as an alternative to fisheries. 
•	 Establish the status of the biodiversity in critical habitats and identify key indicator 

species of ecosystem health. 
•	 Set up a monitoring programme for vulnerable species. 
•	 Identify natural anthropogenic potential threats to biodiversity along the Kenya coast. 
•	 Identify and monitor the critically exploited sites along the Kenya coast. 
•	 Evaluate the potential of the critical habitats for ecological and economic use. 
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•	 Document the vulnerability of the systems to human and natural impacts. 
•	 Restore degraded critical habitats (coral reef and mangrove forests) through re-plantation. 
•	 Monitor recovery of restored areas of mangrove forests and coral reefs. 

Strategies 

•	 Mapping of the critical habitats in order to establish the spatial distribution. 
•	 Conduct community studies to establish interrelationships at different trophic levels. 
•	 Create community awareness and involvement for the conservation of critical
 

biodiversity along the Kenya Coast.
 
•	 Develop replantation techniques for the restoration of the coral reef and mangrove forest 

ecosystems. 

Activities 

•	 Collect and collate relevant historical information on resource usage from relevant 
government department databases. 

•	 Use of satellite imagery, aerial photography and ground truthing techniques for mapping 
critical habitats. 

•	 Conduct measurements of the key biological parameters that indicate community health 
(e.g. productivity indices for mangroves forests, seagrasses and the coral reef). 

•	 Measure relevant physico-chemical variables within critical habitats (nutrients, salinity, 
temperature, sediment structure, etc.). 

•	 Conduct experiments on restoration and replantation techniques in critical habitats such 
as coral reef, seagrass beds and mangrove forests. 

•	 Apply relevant techniques in restoration and replanting in partnership with relevant 
government departments and local communities. 

•	 Conduct studies to identify areas and species that are affected by loss ofbiodiversity and 
require management intervention. 

•	 Conduct economic valuation studies of resources in critical habitats. 

Outputs 

•	 Maps showing the spatial distribution ofcritical habitats along the Kenyan Coast. 
•	 Information for sustaining fisheries within critical habitats. 
•	 Techniques for replantation of the corals and mangroves. 
•	 Strategies for the community participation in the management of critical habitats. 
•	 Data, manuals and publications for use by government agencies and the public. 
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2.3.4: SHORELINE CHANGE AND MITIGATION 

Introduction 

About a quarter of the Kenya coastline has been developed for housing, industry and other 
purposes. Three quarters of the remaining area is earmarked for future development. The 
management of the coastal habitats in the nearshore zone require a good understanding of the 
geology and hydrodynamic processes that determine not only the long-term sustainability of the 
critical habitats but also that of the shoreline. There is also a need to minimize risk to life and 
protect natural and manmade structures by providing defenses against coastal erosion and 
inundation by seawater. 

Kenya's shorelines, which are also important for spawning of fish and turtles, have been 
impacted negatively by processes related to shoreline change. The aim of this project is 
therefore to provide information on the extent of coastal erosion and accretion and its potential 
impact on coastal critical habitats and infrastructure development along the Kenya coast.. 

Objectives 

•	 Characterization of different coastal areas on the basis of geology and geomorphology. 
•	 Determination of occurrence and magnitude of shoreline change (coastal erosion and 

accretion) along the Kenya coast. 
•	 Establish the vulnerability of the different coastal zone settings to shoreline change and 

establish the threats to coastal communities. 
•	 Monitor shoreline change in strategic environments and establish its relationship to sea 

level rise. 
•	 Develop shoreline change mitigation strategies for application in the affected areas in 

Kenya. 

Strategies 

•	 Conduct both visual and aerial surveys to establish the current status of the shoreline 
change and coastal flooding by seawater due to sea level rise. 

•	 Conduct field work in order to identify critical areas that require intervention in terms of 
development of appropriate mitigation measures. 

Activities 

•	 Establish benchmarks and initiate shore-profiling programme on seasonal basis. 
•	 Conduct field surveys to determine the geology of key coastal zones. 
•	 Measurement of coastal processes, particularly wave climate and littoral drift. 
•	 Conduct risk assessment in developed and undeveloped areas and establish the potential 

threats of coastal erosion. 
•	 Map zones of the Kenya coast that are being impacted by coastal erosion and establish 

the possible impact on critical habitats and socio-economic livelihood systems. 
•	 Develop coastal erosion mitigation measures. 
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Outputs 

•	 Infonnation on the status of coastal erosion along the Kenya coast. 
•	 Data for decision making on development and planning and hazard mitigation in coastal 

areas. 
•	 Maps on the extent of coastal erosion and zones liable to serious flooding. 
•	 Publications and working manuals for erosion mitigation. 
•	 Coastal erosion mitigation strategies. 

2.3.5: SHIMONI MARINE ENVIRONMENTAL ASSESSMENT 

Introduction 

The area north of Shimoni in the South coast region ofKenya is the site for the construction of a 
port for the export of titanium by Tiomin Kenya Ltd. The proposed site lies near the Wasini 
channel. The area is subjected to the Southeast and the Northeast monsoon including also the 
dynamics of the Pemba Channel. The freshwater input is mainly from the Ramisi and Umba 
Rivers, which drains into Funzi bay. The area experiences high waves particularly at the peak of 
the monsoon winds in the months of July and August. 

The construction of the titanium loading tenninal and other necessary installations at Shimoni 
are more than likely to have an impact on this area that includes the fish nursery grounds linked 
to the Kisite and Mpunguti Marine Park and Reserve. Also there is possible impact of titanium 
mining on freshwater wetlands and rivers situated in the south coast region. 

Due to the perceived threat that the loading facility may have on the marine and coastal 
environment, the institute will undertake an environmental assessment in the area in order to 
establish the possible impact on the coastal critical habitats as well as the freshwater wetlands 
situated in the region. 

Objectives 

•	 Detennine the current marine and coastal environmental conditions in the Shimoni area. 
•	 Establish the potential impacts of the titanium mining on the critical coastal ecosystems 

including freshwater wetlands and seasonal rivers. 
•	 Provide baseline data and infonnation in order to facilitate a rational decision-making in as 

far as exploitation of titanium mineral resource along the Kenya coast is concerned. 

Strategy 

•	 Review ofprevious Environmental Impact Assessment (EIA) reports conducted in the area. 
•	 Conduct survey in order to establish sampling stations and distribution of critical habitats. 
•	 Conduct multidisciplinary research with special components focussing on the ecological, 

hydrological, geological, chemical and socio-economic studies. 
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•	 Consult with relevant government departments. 
•	 Create awareness on the impact of titanium mining on coastal wetlands, critical habitats and 

rivers including groundwater. 

Activities 

•	 Collection of the hydroclimate data in the area. 
•	 Conduct studies on shoreline sensitivity and sedimentation processes and impacts of 

dredging. 
•	 Establish sediment erosion and accretion processes. 
•	 Establish water quality in wetlands and rivers in the zone earmarked for mining of 

titanium ore. 
•	 Establish the nutrient levels in wetlands and rivers. 
•	 Determination of the diversity and distribution of fauna and flora in critical habitats, 

wetlands and rivers. 
•	 Assess the present land use patterns and the socio-economic status of the local
 

communities.
 
•	 Establish groundwater aquifer recharge patterns and potential impact of increased 

abstraction. 
•	 Establish water circulation patterns in the Funzi Bay and Wasini channels and how they 

are to change due to dredging of the channel. 

Outputs 

•	 Environmental profile ofFunzi-Shimoni area in the South Coast ofKenya. 
•	 Potential impacts oftanium mining in the South Coast ofKenya. 
•	 Environmental Assessment reports. 
•	 Policy recommendations on the impacts of titanium mining. 

2.4: NATURAL PRODUCTS RESEARCH PROGRAMME 

Introduction 

Kenya coastal waters are a hub of diverse flora and fauna with potential bioproducts ofhigh 
economic value. These resources are largely unexploited. For example, micro algae represent a 
virtually untapped source ofcompounds for pharmaceutical industry. Only a small percentage of 
these micro algal species have been examined to determine their pharmaceutical potential. The 
most promising classes of marine microorganisms have also not been studied in order to 
establish their potentials. Sponges, corals, macro algae also produce bioactive compounds that 
are yet to be exploited. Other bio-products ofhigh economic value are marine biopolymers, 
phycocolloids from seaweeds and chitosan from crustacean shell waste as well as marine 
carotenoids such as astaxanthin found in both crustacean shell waste and certain microalgae. 
These bioproducts are a source of various chemicals with applications in medicine, pollution 
control, agriculture and food industry. 
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The marine environment therefore can be utilized for production ofbioactive compounds and 
other products with potential for industrial applications. Their rational utilization will assist in 
the achievement of the national challenges for food security, poverty alleviation and industrial 
development. 

Goal: Production and utilization of aquatic natural products and by-products in order to 
improve the socio-economic well being of the people 

Objectives 

•	 Production and utilization of chitinlchitosan from crustacean shell wastes. 
•	 Extraction, isolation, characterization and synthesis ofbioactive compounds from marine 

flora and fauna. 
•	 Extraction ofphycocolloids: agar, carageenans, and alginates from different seaweed species 

for industrial use. 
•	 Extraction, characterization and utilization of carotenoids from microalgae. 
•	 Determine process that affects fish quality and development ofvalue added fish products. 

Strategies 

•	 Establishment of collaborative research with various institutions and donor agencies for 
technology transfer. 

•	 Development of various products from natural materials derived from marine organisms. 
•	 Linkages with strategic international and local business partners. 

Outputs 

• Reports on the techniques for the production of natural products. 
• Technology for adoption by communities. 
• Policy recommendation on the exploitation ofmarine natural products in Kenya. 

2.4.1: Chitin/chitosan production. 

Introduction 

Crustacean shells in marine organisms like lobsters, prawns, crabs and cray fish are not utilized 
efficiently in Kenya. These shells are sources oftwo important compounds namely chitin and 
chitosan. These bio-polymers upon modification either by chemical or enzyme action are 
converted to derivatives that have wide industrial applications such as in waste water treatment, 
biotechnology, paper industry, nutritional enhancement, medicine and agriculture. 

The danger posed by the input of dyes from textile industries, heavy metals and organic 
wastewater can be controlled by application of chitosan, which is derived from waste shell 
products. Their other uses include drug delivery systems. There are also used as fungi static and 
antiviral agents. 
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Goal: Production of chitin/chitosan for wastewater treatment, fruit and seed preservation 
and biomedicine. 

Objectives 

•	 Collect and identify and quantify the potential crustaceans species along the Kenya coast. 
•	 Obtain baseline data on physicochemical properties of most abundant species. 
•	 Develop suitable production methods ofchitinlchitosan for Kenya. 
•	 Initiate specific applications of chitosan e.g. pollution control, seed coating and in 

biomedicine. 
•	 Train scientific and technical personnel in practicing institutions 
•	 Produce chitinlchitosan on a semi industrial scale. 

Strategies 

•	 Collection ofcrustaceans, identification and isolation of chitosan. 
•	 Obtain baseline data on physicochemical properties ofmost abundant species. 
•	 Development of suitable production methods for chitin and chitosan. 
•	 Trial of initial applications ofchitosan on fruit, seedling preservation and wastewater 

treatment. 
•	 Collaboration with pharmaceutical industries and medical institutions to develop and apply 

chitosan in biomedicine. 
•	 Collaboration with agricultural crop development departments and practicing institutions to 

apply chitosan as fungicidal and antiviral agents in fruits and seedlings. 
•	 Produce chitosan on a commercial and semi-commercial scale. 
•	 Initiate large-scale shrimp aquaculture for raw material. 

Activities 

•	 Collection of raw materials, processing and characterization ofchitin and chitosan. 
•	 Initial applications of chitosan in agricultural produce, wastewater treatment and 

biomedicine. 
•	 Technology transfer to interested entrepreneurs. 

Outputs 

•	 Chitosan producing industry. 
•	 Job opportunities for the growing labour force in Kenya. 
•	 Pollution control and hence improved water quality. 
•	 Increased food production. 
•	 Income generation and therefore poverty reduction. 
•	 Pharmaceutical products and therefore affordable medicine to the people. 
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2.4.2: Bioactive compounds derived from marine organisms 

Introduction 

Marine organisms are potential sources ofpharmaceutical products such as drugs. Only limited 
studies have been done on biologically active compounds obtained from these sources. 
Antiprotozoal, antiviral, antibacterial, antitumoral and antifungal activities have been detected in 
extracts ofmarine organisms. The sea as opposed to terrestrial sources represents a source of 
biologically active compounds that have a unique phylogenie chemistry and unique 
pharmacologically properties. 

Goal: Isolate, screen and synthesize bioactive compounds from marine flora and fauna 
with emphasis on sponges, soft corals, micro algae and some fish species. 

Objectives 

•	 Evaluate the natural products for specific potentially useful biological activities. 
•	 Isolate and identify pure chemical constituents responsible for biochemical effects. 
•	 Investigate how bioactive natural products exert their effects on natural systems. 
•	 Culture identified natural products sources and optimizes yields. 
•	 Produce pure natural products for phannaceutical or agrochemical uses. 
•	 Introduce analogue development and research in order to maximize the discovery and 

development ofpotential new products. 

Activities 

•	 Collection and identification of selected sponges, micro algae, soft corals, and specific fish 
species. 

•	 Isolation and screening of active products. 
•	 Culture of some selected species for further product development. 

Strategies 

•	 Collaborate with practising institutions and donor agencies involved in bioactive research for 
specialized manpower development. 

•	 Collection of strategic species ofmicro algae, soft corals, sponges and some fish species. 
•	 Screening of these species for bioactive extracts. 
•	 Production of useful extracts and fractions for screening and utilizing world-class natural 

product chemistry capability. 
•	 Production of useful extracts and fractions against both in-house and third party screens (sub 

cellular receptors, cell surface receptors, specific gene, intracellular pathways). 
•	 Carry out invitro testing, preclinical trials and possibly clinical trials with strategic partners. 
•	 Commercialization of promising products. 

39
 



Outputs 

•	 Phannaceutical compounds for use in the health sector. 
•	 Better health through use of cheaper pharmaceutical products. 
•	 Income generation. 
•	 Job opportunities in the collection and extraction ofbioactive compounds. 
•	 Technology transfer to interested entrepreneurs. 

2.4.3: Fish quality assurance and product development 

Introduction 

Spoilage of fish that starts immediately after capture is partly due to constraints that exist in 
handling of fish and also due to lack of adequate refrigeration facilities in many landing sites. 
Fish quality studies aim to enhance better and cleaner handling technology, understanding and 
controlling fish spoilage, production of high quality fresh and traditionally cured fish and 
production of high value fish by-products from by-catch and also the development of 
intennediate moisture products with less dependence on refrigeration. The frequent ban on fish 
from our region by the large markets like ED emphasizes the need to apply Good Manufacturing 
Practices (GMP) and introduce Hazard Analysis Critical Control Point (HACCP) systems to fish 
dealers at all levels from local fishennen, retailers to industrial processors and exporters. 

Goal: Develop techniques that will ensure overall fish quality of different species and 
prevent post harvest losses. 

Objectives 

•	 Investigate processes responsible for microbial and chemical spoilage of fish. 
•	 Develop technology for production of value added fish and fishery by-products. 
•	 Develop technology of intennediate moisture fish products. 
•	 Develop quicker methods for detection of fish spoilage. 
•	 Develop methods to reduce insect infestation on traditionally cured fish. 

Activities 

•	 Develop skilled manpower in fish processing technology. 
•	 Creation ofpublic awareness on fish hygiene. 
•	 Educate the processors on fish handling, processing and development of cleaner technology. 
•	 Develop and implement Kenya standard code for fish handling and processing. 
•	 Develop HACCP systems for fish handlers. 
•	 Determine the organoleptic, microbial and chemical assessment of spoilage of fish and fish 

products. 
•	 Assessment offish handling processing status in the coastal region ofKenya. 
•	 Participation in the development of standardized codes for fish handling and processing. 
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•	 Assess and offer solutions for controlling insect infestation in traditionally cured fish. 

Strategies 

•	 Offer consultancy services for implementation ofHACCP systems in fish factories. 
•	 Assessment of current fish handling situation in fish factories and markets. 
•	 Design systems for attaining Good Manufacturing Practices (GMP) via Hazard Analysis 

Critical Control Point system (HACCPs). 
•	 Conduct case studies to assess hygiene and spoilage of fish. 
•	 Collaboration with Fisheries Department, Industrial Fish Processors and Kenya Bureau of 

Standards to develop standards for Kenya. 
•	 Collaboration with practicing institutions on fish handling and processing. 
•	 Training of the technical staff. 
•	 Development of methods for insect infestation control. 
•	 Development ofvalue added fish products. 
•	 Transfer technology to the public and other stakeholders. 

Outputs 

1.	 High quality fish and fish by- products. 
2.	 Commercial gain from high quality fish. 
3.	 Standardized handling codes in fish factories. 
4.	 Improved protein out put. 
5.	 Reduced fish losses. 
6.	 Access to a larger European Union (EU) market. 

2.4.4: Micro algae culture for selected high value products 

Introduction 

Traditionally, research in micro algae has centered on tapping their potential as a source of 
bioactive compounds. These compounds have anti fungal, antibacterial antiprotozoal and 
antiviral properties. Other reasons for culture have been to obtain reliable sources oflive feeds 
for artemia and fish larvae. 

Other specific high value carotenoids exist in certain species ofmicro algae. Carotenoids such as 
astaxanthin (the red orange pigment) are used in food industry, poultry and fish feed industry. 
Astaxanthin is an antioxidant. It enhances immune response of fish and improves coloration of 
fish meat. In human health, it has anticancer activities and it delays or prevents degenerative 
diseases such as arteriosclerosis, cancer and ageing. Preference is made to the natural isomer as 
opposed to the synthetic type currently available in the market. 

The relative ease of algal culture at high volume in a small area justifies the production of highly 
priced natural astaxanthin from microalgae. 
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Goal: Produce the carotenoid astaxanthin from selected algae for use as colorant and 
antioxidant in fish and poultry feeds. 

Objectives 

•	 Identify, isolate and culture the selected species of algae. 
•	 Optimize conditions for culture to maximize astaxanthin production. 
•	 Introduce astaxanthin in fish and poultry diets and study effects on coloration on meat and
 

antioxidants properties.
 
•	 Produce astanxanthin commercially. 

Strategy 

• Isolate and culture of species of micro algae. 
• Produce astaxanthin from algae. 
• Apply astaxanthin on diet of fish poultry. 
• Application of astaxanthin to the food industry. 
• Produce astaxanthin on a large scale. 
• Avail astaxanthin as a neutraceutical. 

Outputs 

•	 Improved fish meat quality thus better market demand. 
•	 Improved pigmentation of egg hence better market demand. 
•	 Industrial production of astaxanthin for various uses 
•	 Job opportunities. 
•	 Improved fish survival. 

2.4.5: Production of phycocolloids from farmed seaweeds 

Introduction 

Marine algae (seaweeds) have direct and indirect uses. The direct uses include human and animal 
food, production of phycocolloids, pharmaceutical products and fertilizers. Research is now 
directed towards sea weed culture for industrial production of phycocolloids and as food for 
man. 

Evaluation of seaweed quality is thus necessary and this includes determination of levels of the 
various important biochemicals, the phycocolloids and overall chemical composition. Seaweeds 
are not eaten in Africa but their use can be centered on production at industrial level of the 
phycocolloids such as agar alginates and carrageenans and as fertilizers and animal feeds. 
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Goal: Produce phycocolloids from cultured seaweed species for industrial applications. 

Objectives 

• Determination of proximate composition of the identified seaweeds. 
• Production and analysis of carageenans, agar, and alginates from selected seaweed species. 
• Determination of quality of produced phycocolloids. 
• Commercial production of phycocolloids. 
• Application of sea weeds as fertilizers. 
• Production of other bioactive compounds from seaweeds. 

Strategies 

• Laboratory analysis for quality control. 
• Product development. 
• Strategic partnership with local and international business interests. 
• Marketing of final products. 

Plate 1: Experimental seaweedfarming in the South Coast ofKenya. 

Activities 

• Culture of seaweeds in suitable areas along the Kenya coast 
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• Monitor the growth of seaweeds along the Kenya coast 
• Analysis of proximate composition. 
• Development of simple methods for isolation of phycocolloids. 
• Determination of levels of carageenans agar and alginates. 
• Application ofphycocolloids. 

Outputs 

• Job opportunities. 
• Transfer of technologies to interested seaweed farmers. 
• Better commercial utilization of seaweed products. 
• Industrial production. 
• Report on the growth ofseaweeds along the Kenya coast. 

2.5: SOCIO ECONOMICS RESEARCH PROGRAMME 

Marine and coastal areas ofKenya are extremely valuable as they concentrate a rich diversity of 
natural habitats and natural resources. The coastal communities in Kenya have for ages depended 
on the exploitation of these resources for their livelihood. Like the coastal areas of other 
countries, the wide range of significant economic opportunities have led to rapid development 
and increase in human population. There is a shift from traditional resource use patterns to new 
practices that may not necessarily favor the survival of the natural ecosystems. Some of the 
notable natural resources that form the pillars ofthe coastal ecosystems include coral reefs, 
mangrove forests, 'Kaya' forests, natural sandy beaches and terrestrial resources. 

A fringing reef system that spurns the length of the coast from the Kenya-Tanzania border to 
Malindi in the north, with scattered fringing reef north ofLamu towards Kenya-Somali border, 
supports important economic activities such as artisanal fishing and tourism. The North Kenya 
bank provides a rich fishing ground for the commercial fishers. The Kenya coastline has 
approximately 53,000 ha of mangroves occurring mostly around creeks, bays and estuaries. The 
mangroves provide both poles for construction and fuel wood. The mangrove wood is used both 
at subsistence economy and commercial levels. Sandy beaches support tourism and are also used 
as fish landing grounds by the local artisanal fishermen. The presence of Kilindini harbor 
provides an important gateway to Kenya as well as to a number of countries in the East African 
region. Other smaller harbors such as Shimoni, Kilifi, Malindi and Lamu also support maritime 
transport that supports the Kenyan economy and livelihood of many people. 

Goal: Provide information on the pertinent socio-economic issues that link production and 
consumption practices with the marine and coastal resources to guide decision making by 
stakeholders. 

2.5.1: Performance of the marine fisheries sector along the Kenyan Coast. 

The marine fisheries sector lands about 10% of the total fish landing in Kenya. This as compared 
to the Lake Victoria fishery, which lands 90% ofthe total fish production, is low. Most of the 
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catches in marine waters are mainly by artisanal fishermen who concentrate their fishing 
activities in shallow waters along the Kenya coast. Fishing by artisanal fishermen is 
characterized by application of low fishing technology. Concentration of a large number of 
fishermen in certain reef lagoons along the Kenya coast has led to over-exploitation of reef fishes 
as well as degradation of critical habitats. The commercial fishing is mainly by trawlers, which 
target prawns in Ungwana and Malindi Bays. However, the contribution of prawn fishing to the 
local and national economy is not precisely known due to lack of pertinent and accurate data on 
landing. The same can also be said to be true in case of fish landing by artisanal fishermen. This 
study will therefore evaluate the contribution and performance of the fisheries sector along the 
Kenya Coast. It will aim at providing policy recommendation for the sustainable management of 
the marine fisheries in Kenya. 

Objectives 

•	 Evaluate community involvement in the management of inshore fisheries. 
•	 Assess the socioeconomic status of the coastal fisher communities. 
•	 Evaluate the marketing of fish and fish products along the Kenya Coast. 
•	 Assess conflicts in the fisheries sector especially the aspects of transboundary in the artisanal 

fisheries and conflicts over fishing grounds between trawler operators and artisanal 
fishermen. 

•	 Determine the resource use patterns and seasonality in the variations of fish catches. 
•	 Appraise the performance and contribution of trawl fishery along the Kenya coast. 
•	 Assess and document gender roles in fisheries management along the Kenya coast. 
•	 Evaluate the existing fisheries management policies, especially community participation in 

their formulation and implementation. 
•	 Determine the social and economic effects of existing fisheries and environmental 

management strategies. 

Strategies 

•	 Data collectors will be stationed at strategic fish landing beaches along the Kenya coast to 
collect data on basic socio-economic parameters. This will be jointly implemented with the 
Fisheries Research programme. 

•	 Data collectors will be trained to enable them handle various challenges in the field. 
•	 Undertake focused socio-economic assessments and monitoring in specific areas. 
•	 Collaborate with other stakeholders especially the Fisheries Department, Trawler operators 

and Artisanal Fishermen Cooperative Societies and Associations. 

Activities 

•	 Conduct semi-structured interviews, focus group discussions, surveys, observations and
 
participatory appraisal studies.
 

•	 Sensitization of fishermen on the best fisheries management regimes and appropriate fish
 
marketing strategies to yield optimal returns.
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Outputs 

•	 Fish catch statistics, data on fishing gears, gender roles, resource use patterns, stakeholder
 
characteristics and conflicts within the fisheries sector.
 

•	 Technical reports for use by stakeholders in the fisheries sector. 
•	 Research papers focusing on policy recommendations. 
•	 Improved fisheries management and appropriate fish marketing strategies. 

2.5.2: Relationship between the marine and coastal resources and the rising human 
induced pressures 

Pertinent economic factors in marine and coastal areas are linked to marine and coastal resources 
degradation and loss. Production and consumption activities directly impact on marine and 
coastal ecosystems by exploiting renewable and non-renewable resources, converting resources 
and habitats to other uses and discharging waste and effluents to the environment. As the 
exploitable material continues getting scarce, the total cost of extraction rises over time thereby 
impacting on the living standards of the local communities. Other broader economic factors that 
influence these activities include the social and economic conditions and the macroeconomic and 
sectoral policies. 

This study will examine the impact of the rising population along the Kenyan coast on the use of 
coastal and marine resources. It will aim at providing policy recommendations for sustainable 
exploitable of coastal and marine natural resources in Kenya 

Objectives 

•	 Assess the socio-economic activities and their impacts on the marine and coastal resources. 
•	 Appraise the traditional systems of exploitation of the marine and coastal resources and 

cultural heritage. 
•	 Conduct community basic needs assessment focusing on actual community needs and 

priorities. 
•	 Assess community participation in marine resource management. 
•	 Study the possibilities of developing alternative livelihood systems to alleviate poverty and 

enhance food security. 
•	 Identify indigenous uses ofcritical marine and coastal natural resources. 
•	 Determine the economic value of certain critical marine and coastal resources with emphasis 

on mangroves, coral reefs, seagrass beds, including sandy beaches. 
•	 Involve the local community in the management of endangered marine and coastal resources 

through participatory approaches. 

Strategies 

•	 Focused socio economic assessments will be conducted. These will be followed by 
consistent monitoring programme. The socio-economic assessments will be based on the 
guiding principles for field data collection. 

46 



•	 Collaboration with other research programmes and stakeholders. 
•	 Review of national policies related to fisheries development. 

Activities 

•	 Socio economic assessments using participatory as well as conventional techniques. 
•	 Long term data collection programmes that will form the basis of decision making. 
•	 Assessment of the socio economic activities, determination of alternative livelihoods, 

assessment of community needs and identification of indigenous uses of aquatic resources. 
•	 Literature review ofnational policies related to fisheries sector. 

Outputs 

• Technical reports for use in decision-making. 
• Active participation of local communities in coastal resource management. 
• Publication for national and international audience. 
• Contribution to the Institute's fishery database. 
• Policy recommendation for sustainable management ofcoastal and marine fisheries. 

2.5.3: The natural marine and coastal resource valuation studies 

Coastal and marine natural resources have provided man with various benefits. While some of 
the benefits are tangible and can easily be enumerated, there are many other benefits, which are 
not easy to quantify in monetary term. However, in the recent past, different techniques have 
been developed to evaluate the socio-economic benefits associated with natural resources and 
conservation activities. Along the Kenya coast, the value of key critical ecosystem such as 
mangrove forests, seagrass meadows, coral reefs, beaches and estuaries, etc, have not been 
determined. The aim of this study is to determine the economic values of these systems. 

Objective 

•	 Establish the total economic value of threatened ecosystems such as mangroves, coral reefs, 
and beaches. 

•	 Rank critical coastal ecosystems on the basis of their socio-economic significance. 
•	 Provide policy recommendations on exploitation strategies. 

Strategy 

•	 Establish the distribution ofcritical ecosystems along the Kenyan coast. 
•	 Conduct a resource valuation study. 
•	 Establish the degree of utilization for various purposes. 
•	 Link with other research programmes in order to accurately determine the value ofnatural 

systems along the Kenya coast. 
•	 Link with communities in order to value the natural ecosystems. 
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Activities 

• Conduct a contingent valuation survey. 
• Jointly with other research programmes, evaluate the distribution of critical ecosystems. 
• Conduct a travel cost survey. 
• Perfonn cost-benefit analysis. 
• Peg monetary value on natural ecosystems along the Kenya coast. 

Outputs 

• Total economic value of the endangered coastal natural resources along the Kenya coast. 
• Reports on resource use patterns along the Kenya coast. 
• Management strategies and recommendations. 
• Projections on future resource use along the Kenya coast. 

2.6: INFORMATION AND DATA MANAGEMENT PROGRAMME 

Goal: Dissemination of data and information arising from research undertakings within 
and outside the Institute. 

Kenya Marine and Fisheries Research Institute is primarily involved in aquatic research in order 
to generate data and infonnation to support decision making in the management of Kenya's 
aquatic resources. Since the establishment of the Institute in 1979, a wide range of studies has 
been carried out. These research findings need to be disseminated to a wide category ofusers 
ranging from scientists, policy makers, the Government and donor agencies. The processing and 
dissemination of data and research infonnation is partly the responsibility of this programme. 

There are also a number of institutions in the country that undertake collection of marine 
meteorological and oceanographic data for various purposes. Some of these datasets are not 
properly archived and are in danger of being lost. The programme aims at collecting these data 
and storing them in suitable media for use by Institute's Scientists. 

Over time, members of the Infonnation and Database Management (IDM) programme have 
participated in a number of international initiatives in data and infonnation management. 
Presently one of the initiatives of the Programme is the Intergovernmental Oceanographic 
Commission ofUNESCO-IOC data and infonnation management programmes known as the 
International Oceanographic Data and Infonnation Management (lODE), through which a Kenya 
National Oceanographic Data Center (KeNODC) was established at the institute. The Regional 
Cooperation in Scientific Infonnation Exchange (RECOSCIX-WIO) project started in 1985 
through support ofthe Government ofBelgium. IOC-UNESCO project has been managing 
infonnation on library holdings and acquisition of reference materials for scientists in Kenya and 
other countries of the Western Indian Ocean region. Since the start of the project, enonnous 
capacity has been built both in training, infrastructure and databases. 
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The Information and Data Management (IDM) Programme has also the capacity for Geographic 
Information Systems (GIS) analytical techniques and implementation of GIS database. A number 
of projects within the project Programme will be initiated. 

2.6.1: Data management for coastal and marine waters research
 

Objectives
 

•	 Archive and provide marine and coastal data sets for planning, policy development and 
research. 

•	 Improve the availability and accessibility of data sets by setting up data management 
protocols in respective projects to include appropriate data quality control mechanisms. 

Activities 

•	 Develop and maintain a national data archive (data mining, extraction and organization). 

•	 Carry out data and information survey nationally and initiate a computerized meta-database 
project. 

•	 Provide data archiving facilities (CD-ROM writer, Zip Drives) at the national level. 

•	 Initiate collaborative mechanism to assist institutions and individuals who do not have 
capacity to digitize and store data sets in their custody 

Outputs 

•	 A catalogue of data sets and data products. 

•	 Greater involvement ofthe Institute in oceanographic activities within the civilian, scientific 
and government sectors. 

•	 Data rescue programme for identifying and digitizing data sets in danger of being lost. 

•	 Data necessary for the generation of products for management of coastal and marine natural 
resources. 

•	 Maps of important critical coastal ecosystems along the Kenya coast. 

•	 Geographic Information system for spatial analysis and research. 
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2.6.2: Information management for coastal and marine waters research 

Objectives 

•	 Provide marine data products and information products to the government departments,
 
educational and commercial sector including the general public.
 

•	 Assess and document the national requirements for data and information products. 

•	 Set up a reference task group under the umbrella of the National Oceanographic Committee 
to assist in assessing and documenting national needs of data and information needs. 

•	 Set up liaison office for international conventions to facilitate effective implementation. 

•	 Upgrade Institute's web site in order to market research activities both locally and abroad. 

Activities 

•	 Design KeNODC and KMFRI web pages and test their effectives in terms of appeal to the 
stakeholders. 

•	 Participate in the National Oceanographic Committee of the National Commission of
 
UNESCO.
 

•	 Officially launch KeNODC and KMFRI Webpages. 

•	 Collaboration with local and international information and data associations in order to
 
facilitate data exchange.
 

•	 Attend annual Aquatic, Scientific and Fisheries Abstracts (ASFA) board meetings and other 
professional meetings. 

Outputs 

•	 Greater involvement of the Institute in oceanographic activities within the civilian, scientific 
and government demands. 

•	 A web based data and information access capability. 

•	 Data and information exchange protocols. 

•	 Data for research and planning. 
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2.6.3: International marine data and information exchange 

Objectives 

•	 Support the data and infonnation requirements of the national and international community 
through participation in a number of initiatives such as Intergovernmental Oceanographic 
Commission (IOC), Food and Agricultural Organization (FAO), United Nations Environment 
Programme (UNEP), Global Ocean Observing System (GOOS) and Global Sea Level 
Observing System (GLOSS). 

•	 Support Ocean Data and Infonnation Network for Africa (ODINAFRICA) and International 
Oceanographic Commission Cooperative Investigation in the Western Indian Ocean 
(IOCINCWIO) initiatives. 

Activities 

•	 Document delivery to scientists in Western Indian Ocean Region within the framework of
 
Regional Cooperation for Scientific Infonnation Exchange/Ocean Data and Infonnation
 
Network for Africa (RECOSCIX/ODINAFRICA).
 

•	 Acquire sea level data from tide gauges in Mombasa and Lamu. 
•	 Achieve sea level data and promote its use by local scientists. 
•	 Dispatch of sea-level data to University of Hawaii Sea Level Center and other World Data 

Centers as a contribution to global sea-level initiatives. 
•	 Submission of ASFA inputs to Cambridge Scientific Abstracts (CSA) publishers in United 

Kingdom. 
•	 Participation in GETADE (Group of Experts in Technical Aspects of Data Exchange of the 

lODE). 
•	 Participation in GEMIM (Group of Experts in Marine Infonnation Management of the
 

lODE).
 

Outputs 

•	 International standards and protocols in marine data and infonnation management and
 
exchange.
 

•	 National data and infonnation exchange protocol. 
•	 Global sea level database for analysis of the trends of sea level rise. 
•	 Sea-level data for research on global change. 
•	 Prediction of tides in Mombasa and Lamu Ports in order to facilitate safe navigation. 
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2.6.4: Revenue generating opportunities 

Objectives 

•	 Develop revenue-generating projects to supplement core funding from the Government and 
other donors. 

•	 Provide consultancy services in marine data management to Kenyan government agencies 
and commercial companies on a full cost recovery basis. 

•	 Revenue generation for the Institute. 
•	 Increase in number of fee-paying requests. 
•	 Reduced dependency on donor support. 
•	 Reduced dependency on the exchequer funding 
•	 Consultancy services for individuals. 

2.6.5: Establish a process for the protection of intellectual property rights 

Objectives 

•	 Facilitate the registration of intellectual properties and technologies in order to forestall
 
theft by external researchers.
 

•	 Control the release of the Institute's research products and data sets. 

Activity 

•	 Submit applications for registration of patents and copyrights to Kenya Intellectual Property 
Office (KIPO). 

•	 Develop strategies for the protection of research initiatives of the Institute. 
•	 Monitor both local and international research publications in order to ensure that the
 

Institute's research products are properly acknowledged.
 
•	 Participate in the Intergovernmental Committee on Data Exchange convened within the
 

framework of the Intergovernmental Oceanographic Commission ofUNESCO.
 
•	 Educate Institute's scientists on the benefit of protecting their research initiatives and
 

databases.
 

Outputs 

•	 Registered patents and copyrights to KMFRI scientists. 
•	 Data exchange policy. 
•	 Increased recognition of the Institute's research programmes. 
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3. INLAND WATERS RESEARCH DIVISION 

3.1: FISHERIES RESEARCH PROGRAMME 

The inland fishery in Kenya is mostly based in Lakes Victoria, Turkana, Naivasha and Baringo. 
Small scale but important fisheries are based in Lakes Jipe, Chala and Rivers Tana, Sabaki, 
Nzoia, Yala and dams. These water bodies covering surface area of about 10, 000 km2 contribute 
about 190,000 tonnes offish, which represents over 90 % of the total fish landed in Kenya. The 
number of fishermen directly employed in the inland fisheries is about 50,000 and they operate 
approximately 13, 000 boats. It is estimated that nearly one million people are employed either 
directly or indirectly in the inland fisheries sector. 

Major problems facing the inland fishery sector include declining fish stock, declining fish 
diversity and decreasing mean size of fish landed. Other problems include occasional mass fish 
kills, diseases and infestations. This is in addition to problems of blockage of fishing grounds 
and landing sites. Exacerbating the above problems are overexploitation, new species 
introduction, environmental degradation and poor management strategies. There is also lack of 
adequate scientific information on the status of fisheries in inland water bodies. 

Goal: Improved production and management of inland fisheries resources for sustainable 
utilization. 

3.1.1: Catch and effort assessment surveys 

Introduction 

Commercial and artisanal fishery in Lake Victoria is supported by Nile perch (Lates niloticus), 
Nile tilapia (Oreochromis niloticus) and dagaa (Rastrineobola argentea) among other indigenous 
species. The fishery of Lake Naivasha is based on the introduced species namely Micropterus 
salmoides (Blackbass), Procambarus clarkii (crayfish), Oreochromis leucostictus, Tilapia zillii 
and on a smaller scale Barbus paludinosus. Lake Baringo fishery is dominated by Oreochromis 
niloticus baringonesis, Clarias gariepinus, Protopterus aethiopicus, Barbus gregorii and Labeo 
cylindricus. The fishery of Lake Turkana has 12 commercially important fish species of which 
the Nile tilapia and Nile perch are the most important. 

Fish landing in inland waters is declining due to overexploitation and environmental degradation. 
Management of the inland fisheries must be based on data and information on stock abundance 
and related parameters. Knowledge on the structure of the fishery and proper design of the 
survey, auditing checks and accurate reporting of results is mandatory if useful information for 
the management of the fishery is to be generated. Catch and effort assessment surveys to 
determine these parameters are a necessary prerequisite for success of the fish industry. At the 
moment catch assessment surveys in the inland water bodies are uncoordinated. This project 
aims at coordinating the surveys by systematic collection of fish landing data and also through 
harmonization of the mode of data collection and reporting in the inland water bodies. 
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Objectives 

•	 Evaluate fishing capacity of artisanal and commercial sub sectors in inland waters. 
•	 Evaluate parameters required for the effective fisheries management in inland waters. 
•	 Assess trends of fish landings in the inland waters and offer management recommendations. 
•	 Create data base on fisheries statistics for inland water in Kenya. 

Strategy 

•	 Assessment of stocks through cornrnerciallandings in inland waters. 
•	 Conduct catch and effort survey in Lakes Victoria, Naivasha, Baringo, Nakuru and
 

surrounding rivers and small water bodies.
 
•	 In Lake Victoria, emphasis will be on the commercially important species (Nile Perch,
 

Tilapia and Dagaa), haplochromines, mudfish and lung fish.
 
•	 In Lake Naivasha, survey will include River Malewa and dams. The species to be 

investigated will be black bass (Micropterus salmoides), tilapia (Tilapia zillii), Oreochromis 
leucostictus and cray fish (Procambarus clarkii). 

•	 In Lakes Turkana and Baringo, catch assessment will be done on all fish species found in
 
these lakes.
 

Activities 

•	 Standardization of data collection procedures. 
•	 Collection of data on fish catches including the composition by weight and species. 
•	 Recording of lengths and weight of landed fish. 
•	 Collection ofdata on fishing effort (crew number, fishing boats, gears). 
•	 Data analysis and information dissemination. 
•	 Linkage with Fisheries Department, Lake Victoria Environment Management Programme 

(LVEMP) and Lake Victoria Fisheries Research Project (LVFRP). 

Outputs 

•	 Estimation of population parameters (growth, mortality and exploitation). 
•	 Total fish landings; catch rates, species by type and number. 
•	 Catch Per Unit effort (CPUE), landing sites, area fished, boat type, crew number, soaking 

time and hauls. 
•	 Maximum Sustainable Yield (MSY). 
•	 Inventory of species in land water bodies. 
•	 Fisheries management recommendations for Lakes Victoria, Naivasha, Baringo and Turkana. 
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3.1.2: Stock Assessment. 

Introduction 

The importance of inland fishery to total fish landing in Kenya cannot be overemphasized. Fish 
catches in inland waters fonn over 90 % of the total landings in Kenya. There is however 
potential to expand the fishery of inland waters. 

In Lake Victoria, stock assessment surveys have been conducted using trawling, hydro acoustic 
and gill netting. However little work has been done in other lakes and water bodies. Therefore 
there is a need to evaluate the potential of inland lakes, rivers and dams. This is justifies in the 
basis ofthe need to increase fish production to carter for the increasing population and demand 
for export market. 

Plate 2: Purse seining in the shallow waters ofLake Victoria, Kenya. 

Objectives 

• Conduct fish stock assessment in lakes, rivers and dams. 
• Detennine the spatial and temporal distribution of different fish species. 
• Provide policy recommendations for management and exploitation of inland fisheries. 

Strategy 

• Assess fish stock potential in inland waters. 
• Conduct stock assessment in Lakes Turkana, Naivasha, Baringo and Victoria. 
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•	 Conduct hydro acoustics surveys, beach seining and gill netting in inland lakes and 
rivers. 

Activities 

•	 Collection ofdata on fish catches composition by weight and species. 
•	 Recording lengths and weight of hauled fish. 
•	 Data analysis and information dissemination. 
•	 Linkages with the Fisheries Department and Lake Victoria Fisheries Research Project 

(LVFRP). 

Outputs 

•	 Estimates of stock densities, biomass and distribution of fish in inland water bodies. 
•	 Information data on population dynamics (growth, mortality, exploitation, recruitment, etc.). 
•	 Suitable gears for sustainable fishing in inland waters. 
•	 Information on length weight relationship ofdominant species of fish. 
•	 Information on condition factor by month and sex. 
•	 Map fish refugia that can be used for the management of the inland fisheries. 

3.1.3: Fish biology and ecology (reproductive biology, growth, fish ecology and genetics) 

Introduction 

Management of any fishery requires an understanding of biology, life cycles and distribution of 
the key fish species. Information on biology and ecology is also necessary for the understanding 
the impact of fishing pressure on population dynamics. This information is also used in 
ecological modeling of the fisheries. Moreover, various inland waters have been invaded by alien 
species and there is need to study their effects on the fisheries resources. 

Studies on the biology of the introduced and native species of commercial importance require a 
special focus on reproduction, feeding, distribution, fish ecology and genetics. Several studies 
on fish biology (reproduction, growth) and ecology (feeding and distribution) of the three major 
commercial species (Nile perch, Nile Tilapia and Dagaa) area being carried out in Lake Victoria. 
There is however a need to continue working on these three species in order to expand our 
knowledge for effective management. While in Lake Victoria the fish species remain as 
mentioned, in Lake Turkana, studies will be on tilapia (Oreochromis niloticus) and Nile Perch 
(Lates niloticus). In the major rivers, the main species targeted for studies will be Labeo, 
Synodontis, Barbus, Protopterus and the trout fishery. 

Objectives 

•	 Study the reproductive biology of selected fish species in inland waters (Lakes Naivasha, 
Baringo, Turkana and Victoria. 

•	 Determine age and growth ofthe fish using otoliths. 
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•	 Study interaction between fish and the environment in Lakes Naivasha, Baringo, Turkana 
and Victoria. 

Strategy 

•	 Conduct surveys in Lakes Naivasha, Baringo, Turkana and Victoria. 
•	 Conduct biological studies on commercial and native species of ecological importance. 
•	 Link with the Lake Victoria Fisheries Research Project for studies in Lake Victoria. 

Activities 

•	 Estimate number of eggs, size, weight and gonadal weight. 
•	 Determine condition factor by sex and month. 
•	 Determine sex ratio, maturity stages and gonado-somatic index. 
•	 Determine length-weight relationship by sex and habitats. 
•	 Estimate growth of fish using otoliths. 
•	 Estimation the percentage composition of food items by weight and volume. 
•	 Evaluate food items fed on by different species of fish. 
•	 Relate size of fish to fed items. 
•	 Undertake egg and larval surveys in lakes Turkana, Naivasha, Baringo and Victoria. 
•	 Identify and map out fish refugia, breeding and nursery grounds. 
•	 Determine the spatial and temporal distributions of fish in lakes Turkana, Naivasha, Baringo 

and Victoria. 

Outputs 

•	 Information and data on the reproductive potential/fecundity. 
•	 Distribution of fish by sexes and maturity stages. 
•	 Estimates ofcondition factor. 
•	 Estimates of length weight-relationships. 
•	 Information and data on the age of fish in days and years 
•	 Trophic status. 
•	 Maps of fish refugia, breeding and nursery grounds. 
•	 Management recommendations. 

3.1.4: Fish ecology, genetics and taxonomy in Lake Victoria and its satellite lakes 

Studies on trophic interactions and distribution of commercial and natives species of ecological 
important fish will be done in all lakes, dams and major rivers. 

Genetic and taxonomic studies will be carried on species found in Lake Victoria and surrounding 
satellite lakes dams and rivers. Studies will cover the following species; Nile perch, Tilapiines 
(introduced and indigenous), Bagrus, Protopterus and Barbus species. 
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Objectives 

•	 Detennine the trophic interactions and distribution of fish in Lake Victoria and satellite
 
lakes.
 

•	 Study the interaction between fish and their environment. 
•	 Carry out genetic studies on selected fish species. 
•	 Provide management recommendations for sustainable exploitation of the fishery. 

Activities 

•	 Establishment of a functional molecular genetics laboratory at Kisumu Research Centre. 
•	 Collect and detennine genetic variation of different stocks ofNile perch in Lake Victoria. 
•	 Detennine genetic variation of endemic tilapiines (Oreochromis esculentus, Oreochromis 

variabilis) and introduced tilapiines (Oreochromis niloticus, Oreochromis leucostictus, 
Tilapia rendalii and Tilapia zillii). 

•	 Detennine gene flow patterns intra-specifically in tilapiine species. 
•	 Detennine phylogeny and evolutionary patterns in tilapine species and Barbus. 
•	 Create gene banks for highly endangered indigenous species such as Oreochromis 

esculentus, 0. variabilis and haplochromines. 
•	 Detennine genetic characteristics in Protopterus and Bagrus. 
•	 Carry out taxonomic studies of haplochromines. 
•	 Set up a fish museum and computer based haplochromines collection. 

Outputs 

•	 Fully functional genetics laboratory at Kisumu Research Centre. 
•	 Genetic status ofNile perch in Lake Victoria. 
•	 Genetic status of indigenous tilapiine and introduced species in Lakes Victoria and Turkana. 
•	 Genetic status ofBarbus, Protopterus and Bagrus species. 
•	 Taxonomy and genetics of haplochromines. 
•	 Guidelines on species conservation in Lakes Victoria and Turkana. 
•	 Inventory of haplochromine species in Lakes Victoria and Turkana. 
•	 Management recommendations for sustainable exploitation of the fisheries in Lakes Turkana 

and Victoria. 

3.1.5: Fish kills, diseases and infestations in Lake Victoria 

Introduction 

Fish kills due to toxic chemical pollutants and pathogens have been reported in Lake Victoria. 
Most of the diseases are bacterial, fungal, viral and parasitic. Diseased fishes are frequently 
rejected in the both local and export markets. This has led to major losses to fishennen and fish 
trades in Lake Victoria basin. 

The status of knowledge on fish disease and infestations in the inland waters bodies is 
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ll1vc:sugatt: me cycles ot selected 1ish parasites in Lake Victoria. 
•	 Provide fish disease management recommendations in Lake Victoria. 

Strategy 

•	 Conduct surveys in Lake Victoria to determine the seriousness of the fish diseases. 
•	 Set up a fish health management laboratory for identification, monitoring and documentation 

of fish diseases. 
•	 Test different methods of fish disease control. 

Activities 

•	 Collect and analyze samples for possible pathogens. 
•	 Determination of infestation types and levels in inland waters bodies. 
•	 Conduct studies aimed at controlling fish diseases. 
•	 Study the life cycles of fish parasites. 
•	 Procure necessary materials, equipments and construction of Laboratory. 
•	 Personnel training on fish disease diagnostics and control. 

Outputs 

•	 Inventory of fish diseases and pathogens. 
•	 Technical assistance for fish disease control in Lake Victoria. 
•	 Maps of the infested areas and water bodies. 
•	 List of species in the wild that are not prone to diseases and which could be recommended 

for aquaculture. 
•	 Trained manpower for fish disease diagnostics and control. 
•	 Healthy fish for local and export markets. 
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3.2: AQUACULTURE RESEARCH PROGRAMME 

Introduction 

The rapid human population growth rate and large number of undernourished people has 
increased the need for increased food production in Kenya. In recognition of the need to feed the 
expanding population, the food policy aims at providing quality food to the people. The 
aquaculture has potential to meet the challenges of increased food requirements, employment 
opportunity creation and foreign exchange earning. Aquaculture is practiced by small-scale 
subsistence farmers and nearly all the farming revolves around finfish in the inland fisheries. Its 
development has lagged behind because of socio-economic and marketing constraints. 
Appropriate culture technology for the farmed fish species is critical for this industry and hence 
the need for its development through research and extension. 

The focus of the Aquaculture Research Programme will be on (1) infrastructure development, (2) 
production of quality fry and fingerlings of culture species, (3) fish feed formulation and 
preparation, (4) Oreochromis variabilis development in small water bodies, (5) understanding of 
the pond dynamics in commercial production of Oreochrimis niloticus and Clarias gariepinu, (6) 
genetic characterization and improvement of farmed fish species and (7) technology transfer to 
farmers. 

Goal: Increased fish production in aquaculture systems through appropriate fertilizer and 
feeds inputs. 

3.2.1: Fertilization and supplementary feeding strategy on production of Oreochromis 
niloticus at Kegati, Kisii District. 

Introduction 

Optimization of fish production in aquaculture requires optimal use of inputs. Inorganic nitrogen 
availability is an important consideration in the management ofponds for fish production. The 
inorganic nitrogen exists mainly as nitrate, nitrite and ammonia; the sum of which is termed as 
total inorganic nitrogen. Some of the forms of nitrogen can be toxic to fish and hence the need to 
determine the correct level of fertilizer input in ponds. Water quality can also be altered by other 
aquaculture practices. The goal of pond fertilization is to increase fish production through 
enhancement of autotrophic and heterotrophic levels. 

In Kenya, over 90% of fish farmers grow tilapia in an extensive culture system. Fertilizers used 
include nitrogen and phosphorus fertilizers. Nitrogen fertilization rates are not standardized 
hence its application is haphazard. In this region, Oreochromis niloticus and Clarius gariepinus 
have been farmed for over 1/2 a century, but adequate skills and appropriate technology have 
been cited as the main constraints. 
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Objectives 

•	 Determine the level of fertilization for optimum production of 0. niloticus at different
 
altitudes.
 

•	 Compare the growth performance of 0. niloticus at two different altitudes receiving nitrogen 
inputs and supplementary feeding. 

Plate 3: Kegati Research Station in Kisii District specializes in Aquaculture Research. 

Strategies 

•	 Controlled nitrogenous fertilizer (DAP, Urea and TSP) applications. 
•	 Monitoring of the water quality (oxygen, temperature, pH, alkalinity, total hardness) 

parameters using YSI meter. 
•	 Obtain basic research equipment such as microscopes, DO-meter, pH-meter, weighing 

balances in order to enhance basic data collection. 
•	 Monitoring and analysis nutrient levels. 

Activities 

•	 DAP, Urea and TSP applications and monitoring of growth patterns. 
•	 Monitoring of oxygen, temperature, pH, alkalinity and total hardness. 
•	 Monitor nutrient levels within the ponds. 
•	 Design and supervise pond rehabilitation at Sangoro. 
•	 Design and supervise pond rehabilitation and construction at Kegati. 
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Outputs 

•	 Data and infonnation on nitrogen fertilization rates in 0. niloticus ponds. 
•	 Data and infonnation of appropriate nitrogen fertilizer to be recommended to fanners at high 

altitudes. 
•	 Infonnation on water quality management and its influence on fish growth in ponds. 
•	 Seminars/workshops to educate fanners on the best aquaculture practices. 

3.2.2: Fish farming situation, problems and opportunities within the Lake Basin. 

Objectives 

•	 Familiarise with fish fanning problems within the Lake Victoria Basin. 
•	 Sensitise fish fanners on aquaculture technology adoption and identify research needs. 
•	 Share fanners' experience in fish fanning. 

Outputs 

•	 Report on "The fish fanning situation, problems and opportunities at Nyahera Village, 
Kisurnu District, Lake Victoria Basin. 

•	 Management strategy for commercial production of C.gariepinus and 0. niloticus. 
•	 Infonnation on the water quality, growth, fertilization and feeding regimes in case of the 

targeted species of the fish. 

3.2.3: Domestication and culture of Lates niloticus for commercial aquaculture. 

Objectives 

•	 Use artificial feeds for weaning and growing ofL. niloticus fry. 
•	 Compare live and artificial feeds in the growth perfonnance ofL. niloticus. 
•	 Detennine the growth and survival rate of feed trained L. niloticus. 
•	 Produce feed trained L. niloticus fingering for aquaculture. 

Strategy 

•	 Collection ofLates niloticus fries. 
•	 Conduct feed training trials at aquaria in Kisumu Research Station. 
•	 Monitor growth patterns ofLates niloticus. 

Outputs 

•	 Reports on the potential of commercial rearing of Nile Perch. 
•	 Management strategy for commercial production ofL. niloticus. 
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•	 Infonnation on the water quality, growth, fertilization and feeding regimes for 1. niloticus 
culture. 

•	 Increased production of1. niloticus. 

3.2.4: Cost effective earthen pond design and construction technology for commercial 
aquaculture in tilapia production 

Introduction 

Aquaculture is one of the fastest growing food industries in the world. In Kenya, the number of 
fishponds dropped from 25,000 in 1965 to 3,000 in 1993. Capture fisheries in many water bodies 
has been moving towards maximum sustainable yields and therefore aquaculture development is 
imperative and must be accelerated to meet the short fall. Poor pond design and construction, 
high initial capital investment and inadequate skills on culture technology have been cited as 
among the major constrains in commercial aquaculture in Kenya. 

Goal: Develop a commercially viable and sustainable aquaculture industry through the 
development of a cost effective culture technology. 

Objectives 

•	 Develop the most cost effective pond design and construction technology. 
•	 Establish the cost effective methods of pond construction. 
•	 Improvise locally available materials and tools for pond construction. 
•	 Document problems of pond construction and methods of solving these problems. 

Strategies 

•	 Hold stakeholders meeting to sensitize communities on the best pond designs. 
•	 Pond constructions at suitable sites with the support of the communities. 
•	 Extension services to fish farmers and fisheries officers in the field. 
•	 Literature review on past experiences in aquaculture. 

Activities 

•	 Train field officers and farmers on pond design and construction technology. 
•	 Pond construction at Sangoro and Kegati stations. 
•	 Field observations and documentation of the suitability of different pond designs. 
•	 Educate fish farmers and fisheries officers on the appropriate pond design and
 

management strategies.
 
•	 Seed and fry production. 
•	 Research on different methods ofdisease and predator control. 
•	 Site survey, topography and pond layout, pond design and construction. 
•	 Pond conditioning and judicious use of lime and fertilizers. 
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•	 Water quality management and pond stocking requirement. 
•	 Fish nutrition (feed fonnulation and availability) considerations. 
•	 Predator control and fish harvesting techniques to be used. 

Outputs 

•	 Reports and papers on pond design and construction technology. 
•	 Pond Classification system. 
•	 Pond construction technology for farmers and field extension officers. 
•	 Site selection criteria for farmers. 
•	 Pond management strategies. 
•	 Appropriate inorganic fertilizers for use in aquaculture ponds. 
•	 Appropriate organic manures for use in aquaculture ponds. 
•	 Stocking density and carrying capacity ofponds. 
•	 Appropriate water quality and weed control strategies. 

3.2.5: Aquaculture sub-component of the Lake Victoria Environmental Management 
Programme 

Introduction 

Increased human population has negatively impacted on food security especially in developing 
countries. Fishing has been a major source of food for humanity and a provider of employment 
and economic benefits from ancient times. Recent knowledge shows that world natural stocks of 
fish and shellfish are declining rapidly due to overexploitation above the maximum sustainable 
yields. Aquaculture is among the three major activities, which can contribute to sustainable food 
production, the other two being agriculture and fishing. Realization of the enonnous potential of 
aquaculture to provide for increasing population as well as restocking of depleted water bodies, 
led to the fonnulation of an aquaculture project under the auspices of Lake Victoria Environment 
Management Programme (LVEMP). 

Objectives 

•	 Increased food production through development of appropriate culture technology for
 
commercial fish farming.
 

•	 Transfer appropriate aquaculture technology to farmers. 
•	 Identify appropriate aquaculture management strategies. 

Strategies 

•	 Strengthen collaboration with institutions working in aquaculture, e.g. Moi University, 
Fisheries Department, Lake Victoria Basin Development Authority (LBDA), etc. 

•	 Collaborate with other institutions to hold meetings and prepare detailed business plans 
for small-scale aquaculture, commercial aquaculture and facilities rationalization. 

•	 Documentation of ecology, biology and aquaculture potential of 0. variabilis. 
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•	 Develop management strategy for commercial production of C. gariepinus and 0
 
niloticus.
 

•	 Develop artificial spawning techniques in Protopterus aethiopicus and Schilbe
 
intermedius.
 

•	 Develop artificial spawning techniques and fry production for Labeo victorianus. 
•	 Develop ornamental fishery industry and market the same to entrepreneurs. 
•	 Conduct training on brood fish management and breeding and water quality monitoring 

in ponds. 
•	 Conduct training on commercial aquaculture in C. gariepinus and 0. niloticus. 
•	 Transfer technology and empower community in fish production. 

Activities 

•	 Establishment of broodstock collection and holding. 
•	 Induced spawning and captive breeding. 
•	 Site and species selection for different aquaculture zones. 
•	 Conduct on-farm research and trials. 
•	 Feed formulation and development. 
•	 Studies on feeding and growth of fish at different aquaculture zones. 
•	 Feed trials and pond dynamics in fish production. 
•	 Community field education and workshops. 
•	 Community demonstration farms and fingerling production centers. 
•	 Genetic characterization of fish species. 
•	 Pond and aquaria growth studies. 
•	 Attend regional and national technical workshops. 
•	 Production of simple fish farming manuals. 
•	 Pond construction / rehabilitation programmes. 
•	 Hatchery construction. 
•	 Procurement of laboratory and field supplies/equipment. 

Outputs 

•	 Quality seed to be provided to fish farmers. 
•	 Aquaculture technical packages to be provided to fish farmers. 
•	 Community participation in aquaculture so as to ensure sustainability. 
•	 Disease control and thus ensure healthy and clean fish is produced for local and 

export markets. 
•	 Increased food production hence reduced poverty. 
•	 Job opportunities. 
•	 Increased income to fish farmers. 
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3.3: ENVIRONMENT AND ECOLOGY RESEARCH PROGRAMME
 

The key priority areas for Environment and Ecology Research Programme in Inland Waters 
Research Division for the next 5 years are divided into several areas. These are the determination 
of the pollution status of the inland waters, occasional fish kills and the aquatic environment; 
impact ofwater hyacinth infestation; water circulation around Mbita causeway and water quality 
in Lake Victoria; conflicting water demands in lakes Naivasha, Baringo and Turkana; siltation in 
Lake Baringo and the determination of the extent of algal blooms in Lake Victoria. 

Goal: Sustainability of the fisheries and aquaculture through improvement of water quality 
for life of the aquatic organisms as well as for humans. 

3.3.1 : WATER QUALITY IN INLAND LAKES AND RIVERS OF KENYA 

Objectives 

•	 Determine nutrient levels and loads in Lakes Naivasha, Baringo, Turkana and Victoria 
including major rivers such as Nyando, Nzoia, Yala, Kibos and Nairobi. 

•	 Determine levels of trace metal accumulation in fish, macrophytes and
 
macro/microinvertebrates in Lakes Naivasha, Nakuru and Victoria.
 

•	 Determine levels of pesticides in water, fish, macrophytes and macro/macroinvertebrates 
in potential problem areas such as Lakes Naivasha, Nakuru and Victoria. 

•	 Determine the levels of hydrocarbons in vulnerable areas such as Kisumu Bay, Port 
Victoria and Karungu Bay. 

•	 Determine inorganic and organic loading in major rivers draining into Lakes Victoria, 
Baringo and Naivasha. 

•	 Determine sediment loads and sedimentation rates in Lakes Baringo, Turkana, Naivasha 
and Victoria including also satellite lakes and dams. 

•	 Assess levels of microbiological pollution in Lakes Naivasha, Nakuru, Victoria and their 
influent rivers and satellite lakes and dams. 

•	 Determine the quality of groundwater and the effects of contaminated groundwater flow 
on the Lake Victoria ecosystem. 

Strategy and Activities 

•	 Sampling to determine the distribution of aquatic resources in lakes and rivers. 
•	 Plotting ofmaps showing areas of infestation by water hyacinths. 
•	 Survey to determine the impacts of alien species on the fisheries. 
• Conduct hydrographic and bathymetric surveys in lakes and rivers. 
•	 Determination of discharges and sediment loads in inland rivers such as Yala, Nzoia, Kibos, 

Nyando and Gucha. 
•	 Measurement of current speeds and direction in the lakes. 
• Conduct water circulation and exchange studies around Mbita causeway. 
•	 Development ofrestoration techniques (e.g. macrophytes and papyrus). 

66 



Outputs 

• Information for sustainable management of the aquatic resources in inland waters. 
• Indicator organisms ofwater quality and development of early warning systems. 
• Information for fisheries management in inland waters. 
• Information to safeguard public health. 
• Maps of areas affected and levels of infestations by invasive species. 
• Updated database and recommendations for effective management of introduced species. 
• Data on water circulation patterns and the impacts of Mbita causeway. 
• Data on composition and productivity of fish and other biota in inland lakes. 
• Recommendations on the control of the impact of the Mbita causeway on Nyanza Gulf. 
• Production of the resource maps showing the distribution of the critical habitats. 
• Production of information for sustainable utilization of critical aquatic resources. 
• Development of restoration techniques focusing on Fish and Papyrus. 
• Water budgets of inland lakes and rivers and how it influences inland water fisheries. 

3.4: NATURAL PRODUCTS RESEARCH PROGRAMME 

Introduction 

There are various fish species, aquatic flora and fauna in inland lakes and the rivers that may be 
used for human consumption as food, medicines and provision of biochemical products. 
However, for appropriate utilization of these resources, knowledge on their occurrences, 
distribution, abundance and biochemical composition is required. There is also need for 
improved post-harvest handling to maximize quality, reduce losses and diversify product range. 

Rejection of fish products by international and national markets, non-compliance with 
requirements for product safety and hygiene including also death arising from consuming 
contaminated fish products, impacts negatively on the communities. Fishing in contaminated 
waters, use of chemicals to catch fish and poor handling methods, lack of infrastructure at 
landing beaches and none adherence to set standards are causes of low fish quality. 

Inability to analyze various contaminants in fish and thus provide toxicological data has been due 
to lack of appropriate analytical equipment. Post harvest losses due to non-availability of suitable 
pesticides to control damage by insects as well as lack of suitable packaging equipment, are high 
and within unacceptable levels. 

Goal: Optimization of exploitable aquatic natural resources for sustainable food security, 
consumer safety and employment creation. 

Objectives 

• Ensure Total Quality Assurance of fish and fishery products. 
• Promote utilization of aquatic resources particularly plants and animals. 
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•	 Develop means of reducing post harvest fish losses. 
•	 Development and adoption of extraction and analytical techniques and characterization of 

biochemical constituents in aquatic plants and animals. 

Strategies and activities 

•	 Inventory of the chemicals (poisons contaminants and pesticides) in use in Lake Victoria 
Basin. 

•	 Determine the sources, levels and effects of the contaminants on the lake Victoria aquatic 
ecosystems. 

•	 Develop and adopt analytical methods for contaminant analysis in fish products. 
•	 Determine the pathogenic contaminants in water and fish and establish their spatial and 

temporal distribution. 
•	 Determine the causes of fish spoilage and contamination. 
•	 Community education on post-harvest fish handling. 
•	 Inventory of potentially exploitable aquatic plants and animals 
•	 Extraction, characterization of the biochemical constituents in aquatic plants and animals for 

commercial exploitation. 

Outputs 

•	 Contribute to Total Quality Assurance leading to higher added value of fish fishery 
products and other aquatic resources and the conversion of by-products for food and non
food applications. 

•	 National and international regulations. 
•	 Control handling, processing and distribution of fish and fishery products - HACCP 

implementation. 
•	 Implementation of national requirements regarding safety and well being of employees in 

the fish processing factories. 
•	 Catalogue of plants and animals in the lake Victoria and rivers which can be tapped for 

vanous purposes. 
•	 Catalogue of biochemical constituents in each individual plant or animal and proposed 

utilization 
•	 Toxicological data for specific compounds and fish species. 
•	 Reports on biochemical causes of fish spoilage and different fish preservation methods. 

3.4.1: Total Quality Assurance of fish and fishery products 

Introduction: 

International and national regulations and consumers, demand high standards with respect to 
hygiene, contaminants and product uniformity. Hence, to improve the quality of fish products, 
applied scientific research is required. The aim of this study is to generate scientific data that can 
be used to ensure quality of fish and fishery products. 
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Activities 

•	 Inventory of the chemical (poisons contaminant, pesticides) that are used in Lake Victoria. 
•	 Detennination of the sources, levels and effects of the contaminants on the Lake Victoria
 

ecosystem.
 
•	 Toxicological data for each specific compound and fish species 
•	 Detennine the pathogenic contaminants in water and fish and their spatial and temporal
 

distribution.
 
•	 Detennine the causes of fresh fish spoilage and contamination. 
•	 Community education on post-harvest fish handling. 
•	 Collaboration with Fisheries Department on issues related fish quality. 

Outputs 

•	 Total Quality Assurance hence added value to fishery products and other aquatic 
resources and the conversion of by-products for food and non-food applications. 

•	 National and international regulations to ensure consumer safety with respect to 
hygiene, additives and product unifonnity. 

•	 Control handling, processing and distribution of fish and fishery products by 
supporting HACCP implementation. 

•	 Implementation ofnational requirements regarding safety and well being of 
employees in the fishery factories. 

3.4.2: Utilization of aquatic resources-plants and animals 

Introduction: 

Lake Victoria and other aquatic systems have diverse flora and fauna with potential for 
byproducts that can be exploited sustainably for the benefit of our nation. The rich aquatic 
resources can be utilized as food and can also be used to obtain bioactive compounds that are in 
great demand in the pharmaceutical industry. The rational utilization will assist in supporting 
avenues for food security, poverty alleviation and industrialization. 

Objectives 

•	 Make an inventory of aquatic plants and animals suitable for exploitation. 
•	 Detennine the biochemical constituents in the flora and fauna. 
•	 Extract, isolate and characterize important compounds. 
•	 Fonnulate products for application in food industry including other applications. 

Activities 

•	 Conduct of surveys to detennine the distribution of potential fauna and flora in Lake 
Victoria. 

•	 Inventory of exploitable aquatic plants and animals in Lake Victoria. 
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•	 Extraction, characterization of the biochemical constituents in aquatic plants and animals 
for commercial exploitation. 

•	 Linkages with entrepreneurs for commercialization of extraction technologies. 

Outputs 

• Sustainable natural resources utilization in Lake Victoria. 
• Employment opportunities in the Lake Basin. 
• Alternative resource exploitation strategies. 
• Exploitation recommendations. 

3.4.3: Reduction of post harvest losses 

Introduction 

High losses of traditionally cured (smoked, sun-dried and fried) fish products are due to insect 
infestation and physical damage as a result of inappropriate packaging materials. There is need to 
develop ways of reducing these losses so as to increase income to the fishermen and fish traders 
in inland waters. 

Activities 

•	 Assess and offer solutions for controlling insect infestation in traditionally cured fish. 
•	 Determine the causes of traditionally cured fish losses. 
•	 Community education on post-harvest fish handling. 
•	 Design, develop and adopt appropriate packaging technology for processed fish. 
•	 Community education on post harvest fish handling. 

Outputs 

• Reduced post-harvest losses of cured fish. 
• New packaging equipment and technology. 
• Increased demand for cured fish. 

3.4. 4: Development of analytical techniques 

Introduction 

For efficient and reliable monitoring ofvarious chemical contaminants in fish and fishery 
products, a standard analytical method that is specific for the class of chemical and fish species is 
necessary. 

Activities 

• Conduct research on appropriate analytical technologies. 
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•	 Trials and optimization of analytical methods for contaminant analysis in different fish
 
products.
 

•	 Publicization of the analytical capability at the Institute. 

Outputs 

•	 Reports on appropriate analytical methods. 
•	 Analytical methods or protocols for use by various stakeholders. 
•	 Quality products for local and export markets. 

3.5: SOCIO-ECONOMICS RESEARCH PROGRAMME 

Introduction 

The Fisheries Sector in Kenya contributes about 0.3% to the Gross Domestic Product (GDP) 
annually. The sector is important in providing informal employment in fish production, 
processing and marketing. The Fisheries Department's Annual Reports indicate that those 
directly involved in fish production have increased from about 10,000 in early 1970s to nearly 
50,000 currently. About 800,000 people rely on the fishery directly or indirectly for their source 
of livelihood, either in fish production, processing and marketing or as dependants of people 
engaged in the fisheries sector. A far larger group, that extends beyond the national boundaries, 
regularly get their protein from Kenya's fish. Another important benefit of the fishery is in foreign 
exchange earnings from fish exports. Related to this benefit is the tax paid to the government 
through the export of fish. 

Lake Victoria continues to dominate in fish production in Kenya, accounting for over 90% in 
1999. The other inland lakes such as Turkana, Baringo, Naivasha and Jipe including rivers 
produce 3% of the catch. Fish farming contributes 1% ofthe total fish production in Kenya. 

Poverty remains an issue of great concern to riparian communities. The common effects of 
poverty are closely related to nutrition and health problems. In recent years there have been 
conflicting information on the nutritional and health status of fishing communities in Kenya. 
Furthermore, the impact of fish exporting and fish meal industries in Kenya on riparian 
communities is not well understood. There is need to collect data on nutritional, health and 
wealth status and monitor changes in these variables. 

The national policy goals for Kenya's fishery are stated in the 7th National Development Plan of 
1995. The policy goal is to increase per capita fish consumption through production of low cost 
high protein food (fish), generation of employment opportunities in the country through fishing, 
fish processing and trade, enhancement of the living conditions of the fishermen and their 
families by maximizing economic benefits to them. This is to be achieved through provision of 
cold storage, fish handling and processing facilities and maximization of the export and foreign 
exchange capacity. 

71 



Goals: Ensure the sustainable management of inland aquatic resources with greater 
community participation in order to improve living standards of communities dependent 
on aquatic resources through better management of fish farming and marketing. 

3.5.1: Sustainable management of inland aquatic resources with greater community 
participation 

The sustainable management of inland waters, particularly lakes such as Victoria, Turkana, 
Baringo and Naivasha require that communities be fully involved in their management. In the 
past, management initiatives have been implemented without community participation. Most of 
these initiatives have failed to yield useful results. The aim of this project is to promote 
community participation in the management of Lakes Victoria, Turkana, Baringo and Naivasha. 

Objectives 

1.	 Determine the potentials for community participation in management of Inland aquatic 
resources. 

2.	 Develop a co-management model for Lake Victoria fisheries. 
3.	 Determine baseline information in relation to management, marketing and community 

participation in other inland and satellite lakes. 

Activities 

•	 Carry out research on alternative management options. 
•	 Collect baseline data on satellite lakes through questionnaire surveys. 
•	 Determine how gender issues affect the management and exploitation of natural resources. 
•	 Collect information on the utilization and management of wetland resources and water 

hyacinth. 
•	 Carry out surveys to evaluate the impact of Structural Adjustment Programmes (SAP) in the 

fisheries sector. 
•	 Collect baseline data on marketing, management and participation on Lakes Turkana, 

Naivasha, Baringo and Bogoria. 
•	 Carry out a comparative evaluation of existing opportunities for alternative livelihood in
 

relation to fishing activities.
 

3.5.2: Improvement of the living standards of communities dependent on aquatic resources 
through better management of fish farming, marketing and development projects 

Although Lake Victoria and other inland lakes contribute the bulk (>90%) of the total fish 
landing in Kenya, concerns have been expressed on the benefits of the inland waters fishery 
sector to the local communities. Although fish landings have increased in the recent past, 
poverty levels among the fishermen and fish traders have continued to increase. The nutrition 
levels have also continued to decline thereby seriously threatening the health status of the local 
population. Recent assessment surveys indicate that increased poverty may be due to poor 
marketing arrangements and also due to poor utilization of fish products. With the declining of 
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the fish stocks in Lake Victoria, there is a need to focus on aquaculture through rearing of fish. 
However, aquaculture has also experienced problems, which need to be investigated before any 
management recommendations are put in place. 

Objectives 

•	 Provide baseline data on the social and economic aspects of fish farming. 
•	 Evaluate the marketing systems for aquatic resources within the Lake Victoria Basin. 
•	 Determine and monitor the socio-economic status of communities dependent on aquatic 

resources. 
•	 Determine the impact of development projects on the riparian communities. 
•	 Provide recommendations for improving net income to fishermen and fish traders. 

Activities 

•	 Collect information on the infrastructure, preservation, and pricing; artisanal processing, and 
distribution of fisheries products. 

•	 Set up regular monitoring of local and export market data. 
•	 Carry out socioeconomic evaluation of performance of fishermen cooperatives and credit 

institutions. 
•	 Collect baseline data on socioeconomic aspects of fish farming. 
•	 Carry out surveys on market potentials for fish farm products. 
•	 Collect and monitor nutritional, health, and wealth data using questionnaire and case studies. 
•	 Conduct periodic socioeconomic impact assessment of development projects in the lake 

region. 

3.6: INFORMATION AND DATA MANAGEMENT PROGRAMME 

Inland Waters Division Information and Database Management Programme is currently 
benefiting from the support provided by the Lake Victoria Fisheries Research Programme 
(LVFRP) and Lake Victoria Environment Management Project (LVEMP). The two projects have 
been instrumental in providing computing equipment. LVFRP has particularly played a useful 
role ofproviding a building that will host the Data Centre in Kisumu. 

The key issues that have been identified for inland waters in Information and Data Management 
Programme (IDM) are inadequate facilities, inadequate training ofthe existing personnel, limited 
funding and slow procurement procedures. The existing infrastructure is wanting in basic 
equipment. Provision of basic equipment is a prerequisite to the creation of a viable data centre 
and satellite input points in L.Turkana, L. Baringo, Sangoro, Kegati and L. Naivasha. In order to 
adequately meet the quest for information technology amongst Researchers in inland waters, it is 
vital to provide the computer hardware and software as a tool to accomplish research objectives. 
Computers available in inland waters are very limited. However, with assistance of LVFRP and 
LVEMP, the number is expected to rise. A reliable network to facilitate linkages between 
Kisumu Data Centre and information network is lacking and its establishment will enhance 
research activities and links between various inland waters stations. 
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Goal: Provide efficient computing and data and information exchange services in inland 
waters. 

Objectives 

1.	 Facilitate acquisition and exchange of infonnation on Lake Victoria and other Inland 
Waters Research Stations such as Baringo, Naivasha and Turkana. 

2.	 Establish a Data Centre at Kisumu that will be a focal point for data and infonnation 
exchange in Inland Waters Research Division. 

3.	 Provide computing facilities to researchers in Inland Waters Research Stations. 
4.	 Establish a database for research in inland waters. 

Strategy 

•	 Establish links with the Lake Victoria Environment Management Programme (LVEMP) and 
Lake Victoria Fisheries Research Project (LVFRP). 

•	 Develop proposals for expansion of computing facilities in Inland Water stations. 

•	 Develop proposals for networking of Inland Water stations such as Baringo, Naivasha,
 
Kegati, Sangoro and Turkana.
 

•	 Develop a protocol for data exchange in Inland Water Research Stations. 

•	 Liaise with the headquarters for the approval of proposals and signing of agreements. 

Activities 

•	 Procure network facilities including computers and software. 
•	 Train network administrators in inland research stations. 
•	 Installation and maintenance ofnetwork in inland stations. 
•	 Acquire a leased line in order to facilitate efficient access to the Internet in inland 

stations. 
•	 Establish communication between users in various research stations. 
•	 Train personnel on data and infonnation exchange management. 
•	 Ensure continuous availability of computing facilities. 
•	 Improved regional communication, particularly between research stations. 

Outputs 

•	 Database for inland waters particularly Lakes Victoria, Turkana, Baringo and Naivasha. 
•	 Internet services and email services to research community in the Institute. 
•	 Brochures and newsletters detailing activities of the Institute. 
•	 Geographic Infonnation Services - map production and analysis. 
•	 Data and scientific infonnation exchange protocol. 
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• Data analysis services. 
• Efficient library service for Inland Water Research Division. 
• Interlinkages between various Inland Water Research Stations. 
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RESEARCH PROGRAMMES IN MARINE AND COASTAL WATERS RESEARCH DIVISION 

FISHERIES RESEARCH PROGRAMME 

PROJECT 1: Assessment of the Malindi- Ungwana Bay fishery 
GOAL: Quantify the fisheries resources and establish interactions between fisheries and the environment and the level of human exploitation in 
order to develop strategies sustainable exploitation. 
OBJECTIVES 
Assess user conflicts between prawn 
trawlers and semi-industrial 
fishermen. 

Assess and quantify prawn trawler 
by-catch. 

Determine the influence of river 
discharge on the characteristics of 
the estuary in relation to its 
dependent fisheries. 

STRATEGIES AND ACTIVITIES 
1.	 Conflicts between prawn trawlers and 

artisanal fishermen: Investigate resource 
use patterns of both artisanal fishers and 
prawn trawlers. 
Compare fishing grounds, types of gear 
and catches. 

2.	 Prawn trawler by-catch: Assess gear use 
and analyze catch statistics from selected 
trawlers. 

On-board gear and catch statistics data 
Collection. 

3.	 Influence of river discharge on the 
characteristics of the estuary in relation to 
its dependent fisheries 

Monitor river discharge, sedimentation,
 
water characteristics and circulation
 
patterns in relation to the recruitment and
 
migration of prawn and fish stocks.
 

Assess prawn and fish stocks,
 
Water characteristics and circulation.
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OUTPUTS 
Resource use patterns and source of 
conflicts. 

TIME FRAME 

1999-2002 

Knowledge of quantity and quality 
of by-catch. 1999-2002 

Information and data describing 
recruitment and migration patterns 
in relation to the hydrography. 

Generation of models and 
management guidelines for the 
Ungwana Bay ecosystem. 

1999-2005 



~-

Project 2: Fisheries Resource Evaluation and Management Options: Shimoni-Vanga Area. 
GOAL: Quantify the fisheries resources and establish interactions between fisheries and the environment and the level of human exploitation in 
order to develop strategies sustainable exploitation.

1---

OBJECTIVES STRATEGY AND ACTIVITIES OUTPUTS TIME 
FRAME 

~-

1999-2005 
3. Assess resource use Assess fishing methods and fish catches. An understanding of the -factors leading to 

conflicts in the Assess socioeconomic factors leading to user conflicts. 
ShimoniNanga area. conflicts. 

Fonnulation of mechanisms for conflict 
4. Evaluate and monitor the Collect data on gear and fish catches. resolutions. 

effects of industrial and 
human development on the Conduct stakeholder meetings and public Generation of management guidelines. 
resources of the Shimoni awareness. 
Vanga area. 

Evaluate and monitor resource use patterns Production of baseline data and management 
(fisheries, coral reefs, mangroves). guidelines. 

Collect data on fish catches and effort, tourist A strengthened and enhanced national 
visits and ecological status of coral reef and capacity for fisheries management. 
mangroves 

Assess socioeconomic activities of the 
community 
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Project 3:Fish Landing Statistics for the coastal and marine waters. 
GOAL: Quantify the fisheries resources and establish interactions between fisheries and the environment and the level of human exploitation in 
order to develop strategies sustainable exploitation

OBJECTIVES 

Collect and improve the 
quality of fish landing 
statistics. 

STRATEGY AND ACTIVITIES 

Set up a fish landing statistics protocol. 

Establish data collection sites and deploy enumerators to 
the main landing sites: Lamu, Kizingitini, Kiunga, 
Ma1indi, Ki1ifi, Mombasa, Tsunza, Gazi, Shimoni, Vanga. 

Collect and analyze data. 

Project 4: Biology of key commercial and non conventional fisheries 

OBJECTIVES STRATEGY AND ACTIVITIES 

Investigate the Conduct biological studies on individual species 
reproductive biology and 
recruitment patterns of Collect data on the reproduction and ecology of key 
selected species selected species 

OUTPUTS 

Reliable data on the fish catch. 

TIME 
FRAME 

1999-2005 

Enhanced capacity for fisheries 
management. 

Policy recommendations on fishery 
data collection. 

Reports on the fisheries status in 
Kenya Coast. 

OUTPUTS 

Data on recruitment and sustainable 
yields 

TIME 
FRAME 

1999-2002 
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Project 5: Deep Sea and offshore pelagic fisheries 

OBJECTIVES 

Assess deep sea and 
pelagic stocks. 

STRATEGY AND ACTIVITIES 

Develop International collaboration. 

OUTPUTS 

Enhanced knowledge of deep sea 
fishery. 

TIME 
FRAME 

1999 

Assess migratory 
patterns ofpelagic 
fishes. 

Liaise with trawlers in order to conduct deep sea surveys. Policy recommendations on deep sea 
fishing in Kenya. 
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AQUACULTURE RESEARCH PROGRAMME CULTURE SPECIES & TECHNOLOGIES 

GOAL: Enhance food (protein) production by promoting aquaculture among the coastal communities by establishing community based 
aquaculture projects. 

OBJECTIVES 

Identify 
sites/communities, 
suitable culture 
technology and 
organisms for fish 
farming. 

Establish demonstration 
farms/sites for stocking 
with culture species. 

Popularize aquaculture 
and appropriate 
aquaculture technologies 
for local population. 

Develop integrated 
fish/rice or fish/livestock 
production in small 
manageable units. 

STRATEGY AND ACTIVITIES 

Survey available technology. 

Survey suitable sites and interested communities along the 
coast 

Conducted studies on the suitability of different culture 
technologies for the rearing of aquatic organisms. 

Introduce suitable culture organisms into selected ponds 
and other water bodies. 

Monitor the performance ofculture organisms in the 
ponds/water bodies. 

Offer technical assistance to individuals/groups involved 
in aquaculture. 

OUTPUTS 

Increased food production and 
income to the local communities. 

TIME 
FRAME 

1999-2005 

Creation ofjob opportunities for the 
villagers. 

Promotion of the Institute and its 
operations and the interaction 
between research, the public and 
other stakeholders. 

The transfer of aquaculture 
technology to local communities. 

Established demonstration farms in 
the field and at the Institute. 
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GOAL: Enhance food (protein) production by promoting aquaculture among the coastal communities by establishing community based 
aquaculture projects. 

OBJECTIVES I STRATEGY AND ACTIVITIES OUTPUTS TIMERAME 
Identify sites/communities, I Survey available technology. Increased food production and income to 1999-2005 
suitable culture technology the local communities. 
and organisms for fish Survey suitable sites and interested communities along the coast 
farming. Creation ofjob opportunities for the 

Conducted studies on the suitability of different culture villagers. 
Establish demonstration technologies for the rearing of aquatic organisms. 
farms/sites for stocking Promotion of the Institute and its 
with culture species. Introduce suitable culture organisms into selected ponds and operations and the interaction between 

other water bodies. research, the public and other 
Popularize aquaculture and stakeholders. 
appropriate aquaculture Monitor the performance of culture organisms in the 
technologies for local ponds/water bodies. The transfer of aquaculture technology to 
population. local communities. 

Offer technical assistance to individuals/groups involved in 
Develop integrated aquaculture. Established demonstration farms in the 
fish/rice or fish/livestock field and at the Institute 
production in small 
manageable units 

GOAL: Develop fry production technologies to satisfY the demand for fish fry from local fish farmers for selected fish species and supplement fisheries. 
OBJECTIVES STRATEGY AND ACTIVITIES OUTPUTS TIMERAME 

Establish a complete hatchery Hatchery production of seed and fry of selected aquaculture Supply of seed and fry to interested fish 1999-2003 
unit. organisms. farmers. 

Introduce induced fish Selection and maintenance of good brood stock. Increased income and food to local 
spawning through endocrine communities or generation of income 
and environmental Performance studies selected on species, under different increased food security for local 
manipulation. pond culture conditions. communities. 

Investigate suitable stocking Transfer of aquaculture technology to 
densities, ratios and rates of local fish farmers. 
selected fish species. 
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AQUACULTURE NUTRITION 

GOAL: Ensure sustainable application of artemia, microalgae and other culturable live feeds in mariculture production systems. 

OBJECTIVES 

Produce artemia biomass 
as live feed for cultured 
orgamsms. 

Market and sell artemia 
cysts and biomass. 

Use artemia in the 
control of algal blooms 
in salt works. 

Investigate optimal 
conditions for mass 
production of 
commercial important 
astaxanthin-producing 
microalgal species. 

Incorporate astaxanthin 
in fish and poultry feeds. 

Commercially produce, 
market and sell 
astaxanthin as a 
nutraceutical and 
colourant in the food 
industry. 

STRATEGY AND ACTIVITIES 

This will involve survey, collection, identification, 
isolation and culture of artemia and selected microalgal 
species for astaxanthin production. 

Conduct surveys to establish the distribution of artemia in 
coastal waters. 

Conduct laboratory studies to identify and isolate artemia 
species. 

Conduct studies for culturing artemia in different 
conditions. 

Test selected micro-algal species for astaxanthin 
production. 

Liaise with salt works in Malindi for culturing of artemia. 

OUTPUTS 

Production of high quality fry and 
larval feed. 

TIME 
FRAME 

1999-2005 

Improved culture environment and 
faster production of high quality salt. 

Income generation. 
Establishing of technical support and 
consultancy services. 

Production of high quality salt in salt 
works. 

Increased income generation. 
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Project 2. Identification of suitable local by available ingredients for incorporation in fish diets. 

GOAL: Utilize duckweed and agro-based industrial by-products as feed for fish, poultry and livestock and the use of duckweed in wastewater 
treatment. 

OBJECTIVES STRATEGY AND ACTIVITIES OUTPUTS TIME 
FRAME 

Identify duckweed Chemical characterization of selected feed ingredients Cheaper and viable fish feed. 1999-2005 
species in Kenya and for determination of proximate and antinutritional 
their cultivation in factor (ANF) content and their elimination. Generation of income and the 
selected sites. creation ofjob opportunities. 

Conduction of digestibility and growth studies of 
Identify other locally identified ingredients with selected experimental fish Organic waste management. 
available alternative speCIes. 
sources ofprotein for 
development of cheap 
and viable fish feeds. 

Transfer technology to 
coastal communities. 

Eventually introduce 
duckweed into 
wastewater treatments. 
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STOCK ENHANCEMENT & BIODIVERSITY RESTORATION 

GOAL: Replenishing aquatic environments with fish and other organisms that are threatened by overexploitation in order to restore 
biodiversity and ecological integrity of critical habitats 

OBJECTIVES 

Identify endangered 
species for culture and 
introduction into critical 
aquatic environment. 

STRATEGY AND ACTIVITIES 

Identification, collection and culture of depleted species 

Survey and restocking of depleted sites. 

OUTPUTS 

Improved biodiversity. 

Long-term improvement of fishery. 

TIME 
FRAME 

1999-2005 

Stock enhancement. 

GENETICS & SELECTIVE BREEDING 

GOAL: Produce high quality fish 

OBJECTIVES STRATEGY AND ACTIVITIES OUTPUTS 
Emphasize on the rearing of single sex organisms. Encourage monoculture production Food (protein) production. 

systems. 
Investigate the use of hormones in sex reversal and sterilization. Superior hybrids of fish. 

Hormonal sex reversal. 
Conduct crossbreeding experiments for the production of hybrids 
of superior quality. Crossbreeding. 

Use ofbiotechnology in producing genetically modified Genetic manipulation. 
organisms. 
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GOAL: Investigate diseases of selected fanned fish species and its control. 

OBJECTIVES STRATEGY AND ACTIVITIES OUTPUTS TIME 
FRAME 

Identify disease symptoms, the causative Establish linkages with practicing Infonnation on the diseases of common 1999-2005 
agents and techniques of diagnosis and their institution on fish health. fishes and their control. 
control. 

Reduction of fish loses (as a result of 
Develop strategies for fish disease regulation diseases) due to improved fish health. 
and their implication on human health. 
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ENVIRONMENT AND ECOLOGY RESEARCH PROGRAMME 

Project 1: Nearshore circulation in relation to fisheries 
GOAL: Understand physical process that govern fisheries in offshore waters 

OBJECTIVES 

Describe water circulation patterns 
and structure during different 
seasons in the main fishery 
grounds situated in Ungwana and 
Funzi Bays. 

Review previous oceanographic 
and fishery research done in 
Kenya's key fishery grounds. 

Investigate current patterns and 
sea level variability in order to 
describe water stability and water 
exchange dynamics between the 
bays and the ocean. 

Determine primary and secondary 
productivity (phytoplankton and 
zooplankton) and its relationship 
with nutrient-enrichment. 

Determine wave climate and its 
impacts on shoreline stability, 
including littoral drift. 

STRATEGY AND ACTIVITIES 

Obtain previous hydrological data related to freshwater 
discharge (Tana, Sabaki, Umba, Ramisi) into Kenya's key 
fishery grounds situated in Ungwana and Funzi Bays. 

Set up a river discharge-monitoring programme for rivers 
discharging into the Kenya's key fishery grounds. 

Model the circulation patterns in these key fishery grounds. 

Carry out bathymetric surveys in the key fishery grounds in 
order to establish hypsometric relationship and circulation 
dynamics. 

Measure and periodically or monitor river discharge into the 
fishery grounds. 

Measure salinity and temperature and determine the different 
water masses. 

Conduct measurement of tide and currents and determine 
circulation patterns in different seasons. 

Collect and analyze meteorological data and relate them to 
variability's in fisheries. 

Analyze hydrographic data and couple them to fish dynamics. 

Produce maps showing the water circulation patterns and its 
relation to major fisheries in Ungwana and Funzi Bay, 
including also the migration patterns of key species such as 
prawns. 
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OUTPUTS 

Technical report 
describing water 
circulation processes in 
Kenya's key fishery 
grounds. 

TIME 
FRAME 

1999-2002 

Information for 
management of the 
fisheries particularly the 
prawn fisheries. 

Information on the 
migration patterns of key 
species in relation to ocean 
current patterns. 

Information on the 
circulation pattern and 
seasonal structure of the 
water masses and their 
relationship to variability 
in fisheries. 

Detailed hydrographic 
maps, reports, ecological 
models and data. 



Pro.iect 2: Estuarine and tidal circulation in man2rove frin2ed creeks 
Determine temperature and 
salinity structure and how it 
ll1fluenceswaterexchange 
processes in selected mangrove 
creeks and estuaries along the 
Kenya coast. 

Determine tidal flushing 
patterns and residence times and 
how they ll1fluence contaminant 
dispersion. 

Determine the current patterns 
in mangrove forest and its 
ll1fluence on the material fluxes 
and exchange with tidal creek 
channels. 

Determine tidal volume fluxes 
in different seasons and water 
different river discharge 
conditions. 

Determine the ll1fluence of 
water circulation on mangrove 
creek fisheries. 

Conduct bathymetric surveys of selected mangrove creeks and develop
 
hypsometric models.
 

Conduct measurements in tidal channels in order to determine tidal current
 
structure and sea level variability.
 

Conduct measurements on salinity and temperature in the front water and 
backwater zones of tidal creeks and determine the water mass characteristics in 
different seasons. 

Conduct measurements on the tidal water volume and material concentrations in 
mangrove wetlands and tidal creeks in order to determine the direction of net 
fluxes. 

Conduct measurements on river freshwater discharge and establish its ll1fluence 
on salinity and sediment concentration gradients.
 

Establish the connection between water circulation and ecological dynamics in
 
mangrove-fringed creek systems.
 

Establish the linkage between water circulation and the dispersion of contaminants
 
in mangrove-fringed tidal creeks.
 

Conduct bathymetric surveys and establish the hypsometric model.
 

Monitor river discharge into mangrove creeks.
 

Conduct measurements on tidal elevation, current velocities and their directions.
 

Conduct measurements on salinity and temperature and determine gradients.
 

Determine volume fluxes and water exchange rates in different seasons.
 

Determine the tidal trapping mechanisms and residence times.
 

Determine the linkages between water circulation processes and fisheries.
 

Determine the link between circulation and the dispersion of pollutants.
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Hydrological and 1999-2002 
hydrographic data 
and information for 
understanding 
ecological dynamics. 

Hydrological and 
hydrographic data 
and information for 
pollution assessment 
and abatement. 

Models for 
describing water 
circulation in 
mangrove creeks and 
estuaries. 

Information for 
management of 
mangrove wetlands 
on sustainable basis. 

Information on the 
connection between 
circulation processes 
and fisheries. 

Publications in local 
and international 
journals. 



WATER QUALITY IN RELATION TO FISHERIES AND ENVIRONMENTAL HEALTH 
Pro.iect 1: Siltation studies in estuaries and la200ns 

OBJECTIVES 

Determine the seasonal 
terrigenous sediment 
loads in specific 
estuaries and lagoons. 

Determine the 
sediment budgets in 
the river-estuary 
system and the estuary-
coastal water system. 

Establish the water 
circulation and 
sediment transport 
patterns in estuaries, 
tidal creeks and 
lagoons during low and 
high river discharge 
conditions and in 
different seasons. 

Determine the fate of 
terrigenous sediments 
in coastal waters and 
its potential impacts on 
critical ecosystems 
such as coral reef, sea 
grass beds and 
mangrove wetlands. 

STRATEGY AND ACTIVITIES OUT 

Monitor the river discharge into the coastal waters on seasonal basis. Data 
interr 

Monitor the terrigenous sediment discharge on seasonal basis. enVlr, 
datab 

Develop hypsometric relationships in specific estuaries and lagoons. 
Infon 

Conduct measurements on water salinity and temperature patterns in different zones of use II 
specific estuaries and determine the water mass structure and gradients. river 

Conduct measurements on estuarine circulation patterns through measurements of Infon 
current velocities and directions in different layers of the water column. impa< 

critic, 
Conduct measurements on water and sediment fluxes over tidal cycles and establish asma 
the net fluxes of terrigenous sediments in different seasons. seagr: 

coral 
Conduct studies to determine sediment dispersion patterns and the fate of turbid 
brackish water plume in coastal waters in different seasons. Infon 

impa( 
Monitor river water and terrigenous sediment discharge into mangrove creeks. poten 

Conduct bathymetric surveys and develop a hypsometric model. Maps 
patter 

Measure hydrographic parameters such as currents, salinity and temperature. patter 
water 

Conduct measurements of sediment concentrations and volume fluxes. 
Publi, 

Compute net sediment fluxes under different river and tidal flow conditions in and ir 
different seasons. Journ: 

Determine sediment and water trapping mechanisms and residence times. 

Monitor suspended sediment dispersion patterns and determine fate of the 
river sediments. 
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Pro.iect 2: water quality and pollution status of the coastal waters 
OBJECTIVES 

Investigate levels of contamination in 
water, sediments and marine organisms. 

Assess effects ofpollution on critical 
habitats namely mangrove, seagrass beds 
and coral reef ecosystems. 

Determine nutrient levels and determine 
zones with potentially serious 
eutrophication problem. 

Determine organic loading in vulnerable 
zones. 

Determine heavy metal accumulation 
and bioavailability. 

Determine pesticide residues, petroleum 
and industrial hydrocarbons in sediments 
and marine organisms in vulnerable 
areas. 

Establish pollution hot spots along the 
Kenya Coast. 

Determine level of microbiological 
pollution along the Kenya Coast. 

Determine quality of groundwater along 
the Kenya Coast and the effects of 
contaminated groundwater discharge 
into the coastal critical nearshore 
ecosystems. 

STRATEGY AND ACTIVITIES 

Inter-disciplinary survey inclusive of fisheries to ensure relevance to 
the fisheries sector. 

Mapping of the currently polluted sites and designated areas with high 
risk of pollution. Relate this to fisheries and aquaculture development 
along the Kenya coast. 

Establish the spatial and temporal variability of contamination along
 
the Kenya Coast.
 

Liaise with other departments and institutions so as to come up with 
strategies for pollution control and/or abatement. 

Collection of samples from pollution hotspots and other target sites. 
Laboratory processing and analysis of samples. 

Data analysis and archiving. 

Creating awareness among government departments, institutions and
 
the private sector on marine pollution issues.
 

OUTPUTS 

Information and data on 
water quality conditions. 

TIME 
FRAME 
1999-2005 

Information for fisheries 
and aquaculture 
programmes 

Information to concerned 
government departments, 
institutions and local 
authorities for pollution 
management 

Environmental models for 
regulatory purposes and 
pollution management 

Reports and journal 
publications. 
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Project 3: Monitoring harmful algal blooms 

OBJECTIVES 

Quantify the extent and magnitude 
ofmicro-algal related toxicity 
along the Kenya coast. 

Increase awareness on the potential 
impact of the harmful algae on 
public health. 

Establish the main factors that lead 
to algal bloom formation 

Map the distribution ofhannful 
algae along the Kenya coast. 

Establish national toxic algae 
health standards. 

STRATEGY AND ACTIVITIES 

Establish a harmful algae monitoring programme in Kenya's
 
fishery grounds.
 

Random sampling of target species both in benthos, water and
 
shellfish and establish the hotspots along the Kenya Coast.
 

Use the public media to create awareness on the potential threat
 
ofhannful algae on public health.
 

Sampling to determine concentration in different areas.
 

Determination of the levels of nutrients and distribution.
 

Determination of the spatial distribution of plankton and
 
harmful algae.
 

Conduct biochemical assays.
 

Conduct socio-economic studies another potential impacts.
 

OUTPUTS 

Information for fisheries and 
aquaculture programmes. 

TIME 
FRAME 
1999-2005 

Information to concerned 
government departments, 
institutions and local authorities 
for safeguarding public health. 

Information to fish importers in 
the European Union 
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Project 4: Productivity studies in relation to fisheries 

OBJECTIVES 

Determine Chlorophyll as a measure of 
phytoplankton biomass in key fishery 
grounds. 

Determine the contribution of seagrasses and 
algae to fish diets. 

Determine the food value ofmarine flora. 

Determination ofbacterioplankton and 
phytoplankton production in critical fishery 
grounds 

Determine the organic pool and carbon 
cycling and its contribution to fisheries. 

Determine nutrient levels and fluxes and its 
influence on fisheries. 

Determine the biomass of zooplankton and 
fish larvae and their contribution to the 
productivity ofKenya's key in fishery 
grounds. 

STRATEGY AND ACTIVITIES 

Monitor biomass and the production ofboth 
pelagic and benthic primary producers. 

Visit selected key fishery grounds. 
Establish the relation to physico-chemical 
variables and fish population dynamics. 

Determination ofnutrient levels and nutrient 
transformation in critical habitats. 

Conduct measurements on chlorophyll and 
sea grass biomass. 

Also conduct resource allocation studies. 

Use radioactive isotope methods in order to 
determine primary and bacterioplankton 
production. 

Conduct zooplankton and fish larvae surveys 
in key fishery grounds. 

OUTPUTS TIME 
FRAME 

Information on the 1999-2005 
contribution ofprimary 
producers to fisheries. 

Maps showing the most 
productive sites as 
preferred fish grazing and 
breeding grounds. 

Recommendations for 
fishery management and 
the management of critical 
fishing grounds along the 
Kenya Coast. 
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SHORELINE CHANGE AND MITIGATION 

OBJECTIVES 

Characterization ofdifferent coastal 
areas on the basis of geology and 
geomorphology. 

Determination of occurrence and 
magnitude of shoreline change 
(coastal erosion and accretion). 

Establish the vulnerability of the 
different coastal zone settings to 
shoreline change and establish the 
threats to coastal communities. 

Monitor shoreline change in strategic 
environments and establish its 
relationship to sea level rise. 

Develop shoreline change mitigation 
strategies for application in the 
affected areas in Kenya. 

STRATEGY AND ACTIVITIES 

Conduct both visual and aerial surveys to establish the current 
status of the shoreline change and coastal flooding by seawater. 

Conduct fieldwork in order to identify critical areas that require 
intervention in terms of development of appropriate mitigation 
measures. 

Establish benchmarks and initiate shore-profiling programme. 

Conduct field surveys to determine the environmental geology of 
key coastal areas. 

Measurement of coastal processes, particularly wave climate and 
littoral drift. 

Conduct risk assessment in developed and undeveloped areas and 
establish the potential threats of coastal erosion. 

Mapping the zones of the Kenya coast that are been impacted by 
coastal erosion and establish the possible impact on critical habitats 
and socio-economic livelihood systems. 

Develop coastal erosion mitigation measures. 

OUTPUTS 

Information on the 
status of coastal erosion 
along the Kenya coast. 

TIME 
FRAME 
1999-2005 

Data for decision 
making on development 
and planning and 
hazard mitigation in 
coastal areas. 

Maps on the extent of 
coastal erosion and 
zones liable to serious 
flooding. 

Publications and 
working manuals for 
erosion mitigation. 
Coastal erosion 
mitigation strategies. 
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SHIMONI MARINE ENVIRONMENTAL ASSESSMENT 

OBJECTIVES 

Describe the current marine and 
coastal environment of the Shimoni 
area -the proposed sites for the 
construction ofan open-sea loading 
facility for the titanium mined by 
Tiomin Kenya Ltd. 

Establish the potential impacts of 
the loading facility on critical 
coastal ecosystems including 
freshwater wetlands and seasonal 
rivers. 

Provide baseline data and 
information in order to facilitate a 
rational decision-making process in 
as far as exploitation of titanium 
mineral resource is concerned. 

Provide policy recommendations 
for Titanium mining along the 
Kenya Coast. 

Develop a rapid environmental 
impact assessment protocol for use 
in coastal and marine systems. 

STRATEGY AND ACTIVITIES 

Conduct an initial survey in order to familiarize with the site and
 
establish stations.
 

Conduct multidisciplinary studies.
 

Consult with relevant government departments.
 

Create awareness on the impact of titanium mining on coastal
 
wetlands, critical habitats and rivers including groundwater quality.
 

Collection of the hydro climate data in the area.
 

Conduct studies on shoreline sensitivity and sedimentation processes.
 

Establish sediment erosion and accretion processes.
 

Establish water quality in wetlands and rivers in the zone earmarked
 
for mining of titanium ore.
 

Establish the nutrient levels in wetlands and rivers.
 

Determination of the diversity and distribution of fauna and flora in
 
critical habitats, wetlands and rivers.
 

Assess the present land use patterns and the socio-economic status of
 
the local communities within the area that has been earmarked for 
mining of titanium ore. 

Establish groundwater aquifer recharge patterns and potential impact 
of over exploitation. 
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OUTPUTS 

Environmental 
assessment reports. 

TIME 
FRAME 
2003 

Policy 
recommendations on 
environmental 
protection. 

Policy 
recommendations on 
the impact ofTitanium 
mining. 

Data and information 
on the environmental 
conditions in South 
Coast of Kenya. 

Data on water quality 
in rivers and the 
ocean. 

Information on 
siltation and erosion 
patterns. 



NATURAL PRODUCTS RESEARCH PROGRAMME 
GOAL: Production and utilization of aquatic natural products and by-products 

OBJECTIVES STRATEGY AND ACTIVITIES 

Production and utilization ofchitin/chitosan from Establishment of collaborative research with 
crustacean shell wastes. practicing institutions and donor agencies for 

technology transfer. 
Extraction, isolation, characterization and synthesis 
of bioactive compounds from marine flora and Development ofproducts and working closely with 
fauna. strategic international and local business 

Partners. 
Extraction of phycocolloids: agar, carageenans, 
alginates from different seaweeds species for 
industrial use. 

Extraction characterization and utilization of 
carotenoids from microalgae. 

Study process that affects of fish quality and 
development of value added fish products. 

OUTPUTS 

Chitosan producing industry 
Job opportunities for the 
large skilled labour force. 

Pollution control. 

TIME 
FRAME 
1999-2004 

Increased food production. 

Income generation and 
therefore poverty reduction. 

Pharmaceutical products 
and therefore affordable 
medicine to the people. 
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Project 1: CbitinlChitosan production. 
GOAL: Production of ChitiniChitosan for wastewater treatment, fruit and seed preservation and biomedicine 

OBJECTIVES 

Collect, identify and quantify of the 
crustaceans species 

Obtain baseline data on 
physicochemical properties of most 
abundant species. 

Develop suitable production methods 
of ChitiniChitosan for Kenya. 

Initiate of specific applications of 
chitosan e.g. environmental 
(pollution control), agriculture (seed 
coating) and in biomedicine. 

Train scientific and technical 
personnel in practicing institutions 

Produce of chitinlchitosan on a semi 
industrial then industrial scale. 

STRATEGY AND ACTIVITIES 

Collection of crustaceans, identification, isolation of 
chitosan 

Obtain baseline data on physicochemical properties of
 
most abundant species
 

Development of suitable production methods for chitin
 
and chitosan.
 

Trial of initial applications of chitosan on fruit, seedling
 
preservation and wastewater treatment.
 

Collaboration with phannaceutical industries and
 
medical institutions to develop and apply chitosan in
 
biomedicine
 

Collaboration with agricultural crop development
 
departments and practicing institutions to apply chitosan
 
as fungicidal and antiviral agents in fruits and seedlings.
 

Produce chitosan on a commercial and semi-commercial
 
scale.
 
Initiate large-scale shrimp aquaculture for raw material.
 

Collection of raw materials, processing and
 
characterization ofchitin and chitosan
 
Initial applications of chitosan in agricultural produce,
 
waste water treatment and biomedicine.
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OUTPUTS TIME FRAME 

Chitosan producing industry 1999-2005 
Job opportunities for the large 
skilled labour force. 

Pollution control. 

Increased food production. 

Income generation and therefore 
poverty reduction. 

Pharmaceutical products and 
therefore affordable medicine to 
the people. 



Project 2: Bioactive compounds 
GOAL: Isolate, screen and synthesize bioactive compounds from marine flora and fauna with emphasis on sponges, soft corals, micro algae and some fish 
specie 

OBJECTIVES 

Develop strategies to collect 
natural products from aquatic 
sources. 

Evaluate the natural products 
for specific potentially useful 
biological activities. 

Isolate and identify the pure 
chemical constituents 
responsible for biological 
effects. 

Investigate into the manner in 
which the active natural 
products exert their effects on 
natural systems. 
Culture identified natural 
products sources and 
optimizes yields. 

Produce pure natural products 
for pharmaceutical or 
agrochemical uses. 

Introduce analogue 
development and research into 
ways to maximize the 
discovery and development of 
potential new products. 

STRATEGY AND ACTIVITIES 

Collection and identification of selected sponges, micro algae, soft
 
corals, and specific fish species.
 

Isolation and screening of active products.
 
Culture of some selected species for further product development.
 

Collaborate with practicing institutions and donors agencies involved 
in bioactive research for specialized manpower development 

Collection of strategic species of micro algae, soft corals, sponges
 
and some fish species.
 

Screening of these species for bioactive extracts. 

Production of useful extracts and fractions for screening and utilizing 
world-class natural product chemistry capability. 

Cultivation of selected species under appropriate conditions to
 
enhance
 
Production of secondary metabolites.
 

Culture of micro algae at scales stuffiest to furnish amounts of the
 
compound of interest for optimization.
 
Production of useful extracts and fractions against both in -house
 
and third party screens (sub cellular receptors, cell surface receptors,
 
specific genre, intracellular patrays.
 

Carry out invitro testing, preclinical trials and possibly clinical trials
 
with strategic partners.
 

Commercialization ofpromising products.
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OUTPUTS 

New phannaceutical 
compounds. 

TIME 
FRAME 
1999-2005 

Expanded pharmaceutical 
industry. 

Better health. 

Income generation. 

Job opportunities. 

Technology transfer. 

Reports on technologies of 
isolating and synthesizing 
bioactive compounds from 
marine flora and fauna. 

Data and information on marine 
flora and fauna with high 
phannaceutical potentials. 



Project 3: Fish quality assurance and product development 
Goal: Ensure overall fish quality of different species and prevent post harvest losses 

OBJECTIVES 

Evaluate public awareness on fish hygiene. 

Educate the processors on catch handling 
processing and development of cleaner 
technology. 

Develop and implement Kenya standard code 
for fish handling and processing. 

Develop HACCP systems for fish handlers. 

Investigate microbial and chemical spoilage 
offish. 

Develop technology for production ofvalue 
added fish and fishery by-products. 

Develop technology of intermediate moisture 
fish products. 

Develop quicker methods for detection of 
fish spoilage. 

Produce consultancy services for 
implementation of HACCP systems. 

Develop skilled manpower in fish 
technology. 

Develop methods to reduce insect infestation 
on traditionally cured fish. 

STRATEGY AND ACTIVITIES 

Organoleptic, microbial and chemical assessment of 
spoilage of fish and fish products. 

Assessment of fish handling processing status in the 
region. 

Development ofHACCP systems. 

Participation in development of standardized codes for fish 
handling and processing. 

Assess and offer solutions for control of insect infestation 
in traditionally cured fish. 

Assessment of current handling situation on the ground. 

Design systems for attaining GMP via HACCPs . 
Case studies to assess hygiene and spoilage of fish. 

Collaboration with Fisheries Department, Industrial Fish 
Processors and Kenya Bureau ofStandards to develop 
standard for Kenya. 

Collaboration with practicing institutions elsewhere on fish 
handling and processing. 

Training of staff. 

Development of methods for insect infestation control. 
Production of value added fish products for sale. 

Transfer technology to the public and other stakeholders. 
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OUTPUTS 

High quality fish and fish by-
products. 

TIME 
FRAME 
1999-2002 

Commercial gain from high 
quality fish. 

Standardized handling codes. 
Improved protein out put. 

Reduced fish protein losses. 

Income for Consultancy services. 

Recommendations on the 
preservation technologies. 

Technologies for fish 
preservation. 

Potentials for expanded fish 
markets. 



Project 4: Micro algae culture for selected high value products 
GOAL: Produce the carotenoid astaxanthin from selected algae for use as colorant and antioxidant in fish and poultry feeds. 

OBJECTIVES STRATEGY AND ACTIVITIES 

Identify isolate and culture the selected algae 
species. 

Optimize conditions for culture to maximize 
astaxanthin production. 

Introduce astaxanthin in fish and poultry 
diets and study effects on coloration on meat 
and antioxidants properties. 

Produce astanxanthin commercially. 

Isolate and culture of species ofmicro algae.
 

Produce astaxanthin from algae.
 

Apply astaxanthin on diet offish poultry.
 

Avail astaxanthin to the food industry.
 

Market produce astaxanthin on a large scale.
 

Avail astaxanthin as a neutraceutical
 

OUTPUTS 

Improved fish meat quality thus 
better market demand. 

TIME 
FRAME 
1999-2002 

Improved pigmentation of york 
hence better market demand. 

Industrial production. 

Income and job opportunities. 

Improved fish survival. 
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Project 5: Production of phycocolloids from farmed sea weeds 

GOAL: Produce phycocolloids from cultured sea weed species for industrial applications 

OBJECTIVES 

Determination of proximate composition 
of the identified seaweeds. 

Production and analysis of carageenans, 
agar, and alginates from selected 
seaweed species. 

Determination of quality ofproduced 
phycocolloids. 

Commercial production of 
phycocolloids. 

Application of sea weeds as fertilizers. 

Production ofother bioactive compounds 
from seaweeds. 

STRATEGY AND ACTMTIES 

Analysis ofproximate composition. 

Development of simple methods for isolation of
 
phycocolloids.
 

Determination of levels of carageenans agar and
 
alginates.
 

Application ofphycocolloids. Laboratory analysis for
 
quality control.
 

Product development.
 

Strategic partnership with local and international
 
business interests.
 

Marketing of [mal products.
 

OUTPUTS 

Job opportunities in the infonnal 
sector.. 

TIME 
FRAME 
1999-2002 

Transfer ofteclmologies to farmers. 

Better commercial utilization of 
seaweed products. 

Industrial production teclmiques. 

Teclmiques for extraction of 
phycocolloids. 

Increased income to farmers. 
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SOCIO ECONOMICS RESEARCH PROGRAMME 
Projed 1. Performance of the fisheries sector 
GOAL: Provide information on the pertinent socio-economic issues that link production and consumption practices with the marine and coastal 
resources in order to guide decision making by stakeholders. 

OBJECTIVES 

Evaluate community involvement in the 
management of inshore fisheries. 

Assess the socioeconomic status of the coastal 
fisher communities. 

Evaluate the marketing of fish and fish products. 

Assess conflicts in the fisheries sector especially 
the aspects oftransboundarity in the artisanal 
fisheries and conflicts over fishing grounds 
between trawler operators and artisanal 
fishermen. 

Determine the resource use patterns and 
seasonality variations in fish catches. 

Appraise the performance and contribution of 
trawl fishery. 

Assess and document gender roles in fisheries 
management. 

Evaluate the existing fisheries management 
policies especially community participation in 
their formulation and implementation. 

Determine the social and economic effects of 
existing fisheries and environmental management 
strategies. 

STRATEGY AND ACTIVITIES 

Data collectors will be stationed at 
strategic fish landing beaches to 
collect data on basic socio-economic 
parameters. 

Data collectors will be trained in
house to equip them with the skills to 
enable them handle challenges in the 
field. 

Undertake focused socio-economic 
assessments and monitoring. 

Collaboration with other stakeholders 
especially the Fisheries department 
and trawler operators. 

Conducted using semi-structured 
interviews, focus group discussions, 
surveys, observation and 
participatory rural appraisals. 

Sanitization of fishermen on best 
fisheries management regimes and 
appropriate fish marketing strategies 
to yield optimal returns. 
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OUTPUTS 

Fish catch statistics, data on fishing 
gears, gender roles, resource use 
patterns, stakeholder characteristics 
and conflicts within the fisheries 
sector. 

TIME 
FRAME 
1999-2002 

Technical reports for use by 
stakeholders in the fisheries sector. 
Research papers. 

Improved fisheries management and 
appropriate fish marketing strategies. 

Policy recommendations on the 
management of the fisheries sector. 

Information on the contribution of the 
fisheries sector to the national 
economy. 



Project 2. Relationship between the M&C resources and the rising human induced pressures 

GOAL: Provide infonnation on the pertinent socio-economic issues that link production and consumption practices with the marine and coastal 
resources to guide decision making by stakeholders. 

OBJECTIVES 
Assess the socio-economic activities and their impacts 
on the marine and coastal resources. 

Appraise the traditional exploitation of the marine and 
coastal resources & cultural heritage. 

Conduct community needs assessment focusing on 
actual community needs and priorities. 

Assess community participation in marine resource 
management. 

Study the possibilities ofdeveloping alternative 
livelihood opportunities to alleviate poverty and 
enhance food security. 

Identify indigenous uses of critical aquatic resources. 

Determine the economic value of certain critical marine 
and coastal resources with emphasis on mangroves, 
coral reefs and beaches. 

Involve the local community in the management of 
endangered marine and coastal resources through 
participatory approaches. 

STRATEGY AND ACTIVITIES OUTPUTS TIME FRAME 
Focused socio-economic assessments will 1. Technical reports for use 
be conducted then followed by consistent in decision-making. 
monitoring programme. The 
socioeconomic assessments based on the 2. Active participation of 
guiding principles for field data collection local communities in 

resource management. 
Collaboration with other research 
programmes and stakeholders. 3. Publication for national 

and international audience. 
Socioeconomic assessments using 
participatory as well as conventional 4. Contribution to the 
techniques. Institute's database 

Long term data collection programmes 
that will form the basis of decision 
making. 

Assessment of the socioeconomic 
activities, detennination of alternative 
livelihoods, assessment of community 
needs and identification of indigenous 

uses of aquatic resources. 
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Project 3. The natural resource valuation studies 

GOAL: Provide infonnation on the pertinent socio-economic issues that link production and consumption practices with the marine and coastal 
resources to guide decision making by stakeholders. 

OBJECTIVES STRATEGY AND ACTMTIES OUTPUTS TIME 
FRAME 

Establish the total economic value of certain Conduct a resource valuation study. Total economic value of the 2003-2005 
threatened ecosystems - mangroves, coral reefs, Conduct a contingent valuation survey endangered coastal natural resources. 
and beaches. 

Conduct a travel cost survey Reports on resource use patterns. 
There is growing concern on how to peg monetary 
value to critical habitats that need either some Cost-benefit analysis Management strategies and 
special management regimes or conservation for recommendations. 
inter and extra-generational equity. 

Project proposals. 

Future projections on resource use. 
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INFORMATION AND DATA MANAGEMENT PROGRAMME 

Project 1: Data management for coastal and marine water research 

GOAL Disseminate data and information arising from the research undertakings within and outside the Institute. 

OBJECTIVES 

Archive and make available marine 
and coastal data sets in support of 
national requirements for planning, 
policy development and research. 

Improve the availability and 
accessibility of data sets by setting up 
data management protocols in 
respective projects to include 
appropriate quality control 
mechanisms, digitizing of data sets 
using appropriate formats and 
systematic storage in reliable media; 

STRATEGY AND ACTIVITIES 

Development and maintain a national data archive (data 
mining, extraction and organization). 

Carry out data and information survey nationally and 
implement a computerized meta-database. 

Provide data archiving facilities (CD-ROM writer, Zip 
Drives) at the National level and to KMFRI scientists; 

Initiate collaborative mechanism to assist institutions and 
individuals who do not have capacity to digitize and 
store data sets in their custody 

Identify and publicize data collection manuals. 

OUTPUTS 

A catalogue of data sets and 
data products. 

TIME 
FRAME 
1999-2005 

Greater involvement in 
oceanographic activities within 
the civilian, scientific and 
government sector. 

Data rescue program by 
identifying and digitizing data 
sets in danger of being lost. 

Data necessary to generate 
products for management of 
coastal resources. 

Maps of sea grass beds and 
other important coastal 
ecosystems. 
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Project 2: Information management for coastal and marine research
 

GOAL: Disseminate data and information arising from the research undertakings within and outside the Institute.
 

OBJECTIVES 

Provide marine data products and 
information products to the broad national 
marine community including government 
departments and agencies, education and 
commercial sector and the general public. 

Assess and document the national 
requirements for data and information 
products; 

Set up a reference group under the 
umbrella of the National Oceanographic 
Committee to assist in assessing and 
documenting national needs of data and 
information; 

Set up liaison Office for international 
conventions to facilitate effective follow-
up. 

Upgrade KMPRI web site to reflect 
changes in the Institute. 

STRATEGY AND ACTIVITIES OUTPUTS TIME 
FRAME 

KeNODC web page development Greater involvement in oceanographic 1999-2005 
activities within the civilian, scientific 

Participate in the National Oceanographic and government sector; 
Committee of the National Commission of 
UNESCO. A web based data and information 

access capability; 
Collaboration with local and international 
information and data associations (e.g. Data and information exchange 
KLA, IFLA, IAMSLIC, EUROSLIC and programme. 
SCECSAL) 

Attend annual ASPA board meetings, and 
other professional meetings, 
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Project 3: International marine data and information exchange 

GOAL: Disseminate data and infonnation arising from the research undertakings within and outside the Institute. 

OBJECTIVES 

Support the data and information 
requirements of the international 
marine community through a number 
of initiatives such as IOC, FAO, 
IAMSLIC, UNEP, FishBase, GOOS 
and GLOSS. 

Support the activities of the 
Coordinator of the ODINAFRICA 
project, and the IOCINCWIO office. 

STRATEGY AND ACTIVITIES 

Document delivery to all scientists in Western Indian Ocean 
Region within the framework ofRECOSCIX/ODINAFRICA; 

Acquire sea level data from the two tide gauges in Mombasa and 
Lamu, quality control and, archive the data. 

Send copies of sea-level data to University of Hawaii Sea Level 
Center as a contribution to global sea-level database 

Submission ofASFA inputs to Cambridge Scientific Abstracts 
(CSA) publishers in United Kingdom; 

Participation in GETADE (Group of Experts in Technical 
Aspects of Data Exchange of the lODE); 

Participation in GEMIM (Group of Experts in Marine 
Infonnation Management of the lODE). 

OUTPUTS 

International standards 
and protocols in marine 
data and infonnation 
management and 
exchange. 

TIME 
FRAME 
1999-2005 

Data and infonnation 
exchange fonnats 

Global Sea Level 
database. 

Sea-level data and 
predictions. 
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Project 4: Revenue generating opportunities 

GOAL: Disseminate data and infonnation arising from the research undertakings within and outside the Institute. 
OBJECTIVES STRATEGY AND ACTIVITIES OUTPUTS 

Set up revenue generating activities to Liaise with other research programmes in order to Record amount of revenue raised. 
supplement core funding from the identify research activities that can be 
Government and other donors. commercialised. Increase in number of fee-paying requests. 

TIME 
FRAME 
2000-2005 

Provide consultancy in marine data 
management to Kenyan government 
agencies and commercial companies on a 
full cost recovery basis 

Liase with private sector and evaluate private sector 
interests. 

Develop relevant proposals for commercialising 
research. 

Provide consultancies for individuals and 
organizations to deliver services and 
products. 

Record amount of revenue raised. 

Project 5: Establish a process for the protection of intellectual property rights 

OBJECTIVES 

Improve control over release of 
products and data sets 

STRATEGY AND ACTIVITIES 

Participation in the Intergovernmental Committee on Data Exchange 
to be convened within Intergovernmental Oceanographic 
Commission framework, in the middle of the year 2001. 

OUTPUTS 

Data exchange policy. 

TIME 
FRAME 
1999-2005 
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RESEARCH PROGRAMMES IN INLAND WATERS RESEARCH DIVISION 

FISHERIES RESEARCH PROGRAMME 

Project I: Catch and effort assessment surveys 
Goal: Improved production and management of inland fisheries resources for sustainable utilization 

OBJECTIVES STRATEGY AND ACTIVITIES 

Evaluate the fishing capacity 
of artisanal and commercial 
sub sectors. 

Evaluate parameters required 
for fisheries management 

Assess trends of fish 
landings in the inland waters. 

Create data base on fisheries 
statistics 

Assessment of stocks through commercial landings 

Conduct catch and effort surveys around Lakes Victoria, Naivasha, Baringo 
Nakuru, and surrounding rivers and small water bodies. 

In Lake Victoria, emphasis will be on the commercially important species 
(Nile perch, tilapia and dagaa), haplochromines, mudfish and lungfish. 

In Lake Naivasha, survey will include River Malewa and surrounding dams 
and the species to be investigated will be Black bass (Micropterus 
salmoides), Tilapia (Tilapia zillii) and Oreochromis leucostictus and Cray 
fish (Procambarus clarkii). 

In Lake Turkana and Baringo catch assessment will be done on all the fish 
species. 

Standardization of statistical data procedures. 

Collection of data on catches composition by weight and species. 

Recording of lengths and weight of landed fish. 

Collection of data on fishing effort (crew number, fishing boats, gears-
number and sizes). 

Data analysis and information dissemination. 
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OUTPUTS	 TIME 
FRAME 

Estimates of population 1999-2005
 
parameters (growth,
 
mortality exploitation etc.).
 

Total landing, catch rates,
 
species by type and number
 

Catch per unit effort
 
(CPUE)-landing sites, area
 
fished, boat type, crew
 
number, soaking time and
 
hauls.
 

Maximum sustainable yield
 
(MSY).
 
Inventory of species.
 

Reports
 

Journal papers.
 



Project 2: Stock Assessment. 

GOAL: Improved production and management of inland fisheries resources for sustainable utilization 

OBJECTIVES 

Assess stock dynamics in of inland 
lakes, rivers and dams. 

Determine the spatial and temporal 
distribution of fish species. 

Determine the breeding seasons. 

Determine the best management 
strategies. 

Determine the controlling factors 
for long-term fisheries 
sustainability. 

STRATEGY AND ACTIVITIES 

Assess the fish stock potential in inland waters 

-Stock assessment in Lake Victoria by trawling, 
hydro acoustics surveys, beach seining and gill 
netting. 

-In Lakes Turkana, Naivasha, Baringo, dams and 
small satellite lakes, the mode of data collection 
will be by gill netting, beach seining and electro
fishing. 

Collection ofdata on catches composition by 
weight and species. 

Recording lengths and weight of hauled fish. 

Data analysis and information dissemination 

OUTPUTS 

Estimates of stock densities, biomass and 
distribution. 

TIME
FRAME 

1999-2005 

Information data on population dynamics 
(growth, mortality, exploitation, recruitment 
etc.). 

Suitable gears. 

Information on length weight relationship. 

Information on condition factor by month and 
sex. 

Maps of fish refugia. 
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Fish ecology, genetics and taxonomy 

GOAL: Improved production and management of inland fisheries resources for sustainable utilization 

OBJECTIVES 

Study the interaction between fish 
and their environment 

Carry out genetic studies on selected 
species. 

Establish the relationship between 
fisheries and ecological integrity of 
L. Victoria. 

Determine genetic variation of 
endemic tilapiines and introduced 
tilapiines. 

Determine phylogeny and 
evolutionary patterns in tilapiines. 

STRATEGY AND ACTIVITIES 

Establish a functional molecular genetics laboratory. 

Collect and determine genetic variation of different stocks ofNile 
perch in Lake Victoria. 

Studies on genetic variation of endemic tilapiines (Oreochromis 
esculentus, Oreochromis variabilis) and introduced tilapiines 
(Oreochromis niloticus, Oreochromis leucostictus, Tilapia rendalii 
and Tilapia zillii). 

Studies on gene flow patterns intra-specifically in tilapiine species. 

Studies on phylogeny and evolutionary patterns in Tilapine species 
and Barbus. 

Studies on gene banks for highly endangered indigenous species 
such as Oreochromis esculentus and 0. variabilis and 
haplochromines. 

Genetic characterization ofProtopterus and Bagrus. 
Carry out taxonomic studies of haplochromines. 

Set up museum and computer based haplochromines collection. 

OUTPUTS 

Functional genetics laboratory. 

TIME 
FRAME 

2003-2005 

Genetic status of Nile perch in 
Lake Victoria. 

Genetic status of indigenous 
tilapiine and introduced species. 

Genetic status in Barbus, 
Protopterus, Bagrus species. 

Taxonomy and genetics of 
haplochromines. 

Guidelines on species 
conservation. 
Inventory ofhaplochromine 
species. 
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Fish kills, diseases and infestations 

GOAL: Improved production and management of inland fisheries resources for sustainable utilization 

OBJECTIVES 

Investigate and document fish diseases 
and infestation in inland water bodies. 

Monitor the occurrence of pathogenic 
organisms both on fish and in the 
environment. 

Investigate life cycles of selected 
parasites. 

Establish and investigate measures to 
control parasitic infestations in fish. 

STRATEGY AND ACTIVITIES
 

Set up a fish health management laboratory for identification,
 
monitoring and documentation of fish diseases.
 

Collect and analyze samples for possible pathogens.
 
Determine infestation types and levels in inland waters bodies.
 

Conduct studies aimed at controlling fish diseases.
 

Study the life cycles of the parasites.
 

Procure necessary materials, equipments and construction of
 
Laboratory.
 

Personnel training on the identification of parasites as well as
 
their control methods.
 

OUTPUTS 

Inventory of fish diseases and 
pathogens. 

TIME 
FRAME 

2003-2005 

Technical assistance to 
communities. 

Maps of the infested areas and 
water bodies. 

Identify the spp. in the wild that are 
not prone to diseases and which 
could be recommended for 
aquaculture. 
Trained manpower. 
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AQUACULTURE RESEARCH PROGRAMME
 

Project 1: The fertilization and supplementary feeding strategy on production of Oreochromis niloticus at Kegati, Kisii District.
 

GOAL: Increased fish production at a decreased cost ofproduction per unit mass through appropriate fertilizer and feeds inputs.
 

OBJECTIVES 

Determine the level of fertilization for 
optimum nitrogen inputs for the 
production of 0. niloticus at different 
altitudes. 

Compare the growth performance of 
0. niloticus at two different altitudes 
receiving high nitrogen inputs and 
supplementary feeding. 

Establish the effects of fertilizers 
applications on pond water quality. 

Provide extension services to fish 
farmers in the lake basin. 

STRATEGY AND ACTIVITIES 

DAP, Urea and TSP applications. 

Monitoring of oxygen, temperature, pH, 
alkalinity, total hardness 

Monitor nutrient levels within the ponds. 

Design and supervise pond rehabilitation at 
Sangoro. 

Designed and supervised pond rehabilitation 
and construction at Kegati. 

OUTPUTS TIME 
FRAME 

Data and information on the roles of 1999-2005 
increasing nitrogen input on fish. 

Data and information of appropriate 
nitrogen fertilizer to be recommended to 
farmers at a high altitude. 

Information on water quality management 
and influence on fish growth. 

Recommended on-farm approach. 

Proposals on the "growth performance of 
Lates niloticus feed trained fry. 

Seminars/workshops. 
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Project 2. The fish farming situation, problems and opportunities. 

OBJECTIVES 

To familiarize with fish fanning situation at 
Nyahera Village. 

Sensitize the fish fanners on technology 
adoption and identify research needs. 

Map out on fann trial/research study area. 

Share fanners' experience in fish fanning. 

STRATEGY AND ACTIVITIES 

Conduct surveys on fish fanning in 
villages. 

Liaise with fanners to identify their 
problems. 

On fann testing of new aquaculture 
systems. 

Project 3: Domestication and culture ofLates niloticus for commercial aquaculture. 

OBJECTIVES 

Use artificial feeds for weaning and 
growing ofL. niloticus fry 

Compare live and artificial feeds in the 
growth performance ofL. niloticus 

Determine the growth and survival rate 
of feed trained L. niloticus 

Produce feed trained L. niloticus 
fingering for aquaculture 

STRATEGY AND ACTIVITIES 

Lates niloticus fry collection in Lake 
Victoria. 

Feed training trials at aquaria in Kisumu 
station. 

Use artificial feeds for weaning and 
growing of Nile perch. 

Monitor the growth of Nile perch in 
ponds. 

OUTPUTS 

Report on "The Fish Fanning Situation, 
Problems and Opportunities at Nyahera 
Village, Kisumu District L. Victoria 
Catchment. 

TIME 
FRAME 

1999-2005 

Management strategy for commercial 
production of C.gariepinus and 0 niloticus. 

Information on the water quality, growth, 
fertilization and feeding regimes. 

OUTPUTS 

Reports on the culture of Nile perch. 

TIME 
FRAME 

1999-2005 

Management strategy for commercial 
production of Nile perch. 

Information on the water quality, growth, 
fertilization and feeding regimes in case 
of Nile perch culture. 
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Project 4: Cost effective earthen pond design and construction technology for commercial aquaculture in Tilapia production 

GOAL: A commercially viable and sustainable aquaculture industry through the development of a cost effective culture technology. 

OBJECTIVES 

Develop the most cost effective 
pond design and construction 
technology. 

Establish the cost ofpond 
construction. 

Improvise locally available 
materials and tools for pond 
construction. 

Document problems ofpond 
construction. 

Transfer aquaculture technology to 
fanners. 

Improvement of living standards of 
farmers (fish) 

STRATEGY AND ACTIVITIES 

Pond constructions at suitable sites.
 

Extension services to fish fanners and fisheries officers in the
 
field.
 

Literature review on past experiences in aquaculture.
 

Training on pond design and construction.
 

Pond construction at Sangoro and Kegati stations.
 

Field observations and documentation.
 

Educate fish fanners and fisheries officers in the field. Collect
 
locally available materials and trying them for specific duties.
 

Pond culture and management.
 
Seed and Larval production.
 

Methods of disease & predator control.
 
Site survey, topography and pond layout pond design and
 
construction.
 
Pond conditioning and judicious use of lime and fertilizers.
 

Water quality management and pond stocking requirement.
 

Fish nutrition (feed fonnulation & availability)
 
considerations.
 

Predator control and fish harvesting techniques to be used.
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OUTPUTS 

Reports and papers on fish farming 
technology. 

TIME 
FRAME 

1999-2005 

Pond Classification system. 

Pond construction technology 

Site Selection criteria and other 
considerations in site selection. 

Pond management strategies. 

Appropriate inorganic fertilizers 

Appropriate organic fertilizers 
applications. 

Appropriate water quality and weed 
control strategies. 

Extension services to fish fanners, focus 
on pond construction and design. 



Project 5: Aquaculture sub-component of the Lake Victoria Environmental Management Programme (LVEMP) 

OBJECTIVES 

Increased food production through development of 
appropriate culture technology for commercial fish 
farming. 

Document Ecology, Biology and aquaculture potential 
of 0.variabilis, C.gariepinus and 0 niloticus. 

Develop artificial spawning techniques in Protopterus 
aethiopicus and Schilbe intermedius and Labeo 
victorianus. 

Develop ornamental fishery industry 

Train on brood fish management and breeding and
 
water quality monitoring in ponds.
 

Feed trials and pond dynamics in fish production.
 

Community field education and workshops.
 

Genetic characterization of fish species.
 

STRATEGY AND ACTIVITIES 

Strengthen collaboration with other institutions working in 
aquaculture, e.g. Moi University, Fisheries department,
 
LBDA, etc.
 

Collaborate with other institutions to hold meetings and
 
prepare detailed business plan for small-scale aquaculture, 
commercial aquaculture and facilities rationalization. 

Develop aquaculture infrastructure.
 

Transfer technology and empower community in fish
 
production
 

Hold National and Regional workshops
 

Broodstock collection and holding, iInduced spawning and
 
captive breeding.
 

Feed formulation and development.
 

Studies on feeding and growth of fish at different
 
aquaculture zones.
 

Community demonstration farms and fingerling production
 
centers.
 

OUTPUTS 

Available quality seed to 
fish farmers. 

Available cheap and 
quality fish feeds to 
farmers. 

Community participation 
in aquaculture. 

Disease control in fish 
and thus health and clean 
fish produced. 

Enhanced income 
generation from fish 
farming. 

Qualified aquaculture 
extension officers. 

Dissemination of 
information on 
aquaculture potential. 

Policy for aquaculture 
development. 
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ENVIRONMENT AND ECOLOGY RESEARCH PROGRAME FOR INLAND WATERS 

WATER QUALITY IN INLAND LAKES AND RIVERS OF KENYA 
Goal: Sustainability of the fisheries and aquaculture and improvement ofwater quality for life of the aquatic organisms as well as for human use. 

OBJECTIVES I STRATEGY AND I OUTPUTS 
ACTIVITIES 

Determine nutrient levels and loads (L. Naivasha, L. Sampling to determine Information for sustainable management of the aquatic resources. 
Victoria and major rivers e.g. Nyando, Nzoia and the distribution of 
Nairobi). resources. Indicator organisms of water quality and development of early 

warning systems. 
Determine levels of trace metal accumulation in fish, Plotting ofmaps 
macrophytes and macro/microinvertebrates (L. showing areas of Information for fisheries management. 
Victoria & Naivasha). infestation. 
Determine levels of pesticides in water, fish, Information to safeguard public health. 
macrophytes and macro/macroinvertebrates in Survey to determine the 
potential problem areas. distribution of alien Maps of areas and levels of infestations. 

species. 
Determine the levels of hydrocarbons in vulnerable Updated database and recommendations for effective management of 
areas (Kisumu Bay, Port Victoria, Karungu Bay). Conduct hydrographic introduced species. 

and bathymetric surveys 
Determine organic loading influent into major rivers in lakes. Data on water and wind circulation patterns in relation to the 
(rivers Nyando and Nzoia for L. Victoria) and lakes causeway. 
(Victoria and Naivasha). Measurement of current 

speeds and direction in Data on composition and productivity of fish and other bioata in the 
Determine sediment loads, sources and sedimentation the lakes. vicinity. 
rates (lakes Baringo, Turkana, Naivasha, Victoria and 
its satellite lakes and dams and other problem Conduct water Recommendations on the future fate of the causeway. 
hotspots). circulation and exchange 

studies around Mbita Production of the resource maps showing critical habitats. 
Assess levels ofmicrobiological pollution (Lakes causeway. 
Naivasha, Nakuru, Victoria its influent rivers and Production of information for sustainable utilization of critical aquatic 
satellite lakes and dams). Development of resources (e.g. Fish). 

restoration techniques 
Determine the quality of underground water and the (e.g. Fish and Papyrus). Models on water budgets, use, fate and effect on the fishery. 
effects of contaminated underground water on the 
Lake Victoria ecosystem and the fish landing sites. 
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NATURAL PRODUCTS RESEARCH PROGRAMME� 

GOAL: Optimization of exploitable aquatic natural resources for a sustainable food security, consumer safety and employment creation.� 
OBJECTIVES I STRATEGY AND ACTIVITIES I OUTPUTS 

Total Quality Assurance of fish and IInventory of the chemicals (poisons contaminants and pesticides) in use I Sustainable resources utilization. 
fishery products. 

Utilization of other aquatic resources 
particularly plants and animals, 

Reduction ofpost harvest losses. 

Development and adoption of 
extraction and analytical techniques, 
characterization of biochemical 
constituents in aquatic plants and 
animals. 

Determine the sources, levels and 
effects of the contaminants on the 
lake Victoria aquatic ecosystem. 

Determine the pathogenic 
contaminants in water and fish and 
their spatial and temporal 
distribution. 

Determine the causes of fresh fish 
spoilage and contamination. 

along the Lake Victoria basin region. 

Develop and adopt analytical methods for contaminant analysis in fish 
products. 

Conununity education on post-harvest fish handling. 

Inventory ofpotentially exploitable key aquatic plants and animals 

Extraction, characterization of the biochemical constituents in aquatic 
plants and animals for conunercial exploitation. 

Contribute to Total Quality Assurance leading to higher added value of 
fish fishery products and other aquatic resources and the conversion of 
by-products for food and non-food applications. 

National and international regulations and ensure consumer 
safety/demands with respect to hygiene, additives and products 
uniformity. 

Control handling, processing and distribution of fish and fishery 
products- HACCP implementation. 

Implementation of national requirements regarding safety and well 
being of employees in the industry. 

Employment opportunities. 

Reduced accidental deaths arising from 
consuming contaminated fish and fishery 
products. 

Catalogue of plants and animals in the 
lake Victoria and rivers potentially 
exploitable for various purposes 

Catalogue of biochemical constituents in 
each individual plant or animal and 
proposed utilization 

Toxicological data (LC50, LBB, TDI, 
MRL, BCF) for each specific compound 
and fish species. 

Catalogue ofbiochemical causes of fish 
spoilage under different preservation 
methods. 
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Project 1: Total Quality Assurance of fish and fishery products 

OBJECTIVES 

Establish the types of poisons that 
are used in L. Victoria. 

Determine the sources, levels and 
effects of the contaminants on the 
lake Victoria ecosystem 

Determine the pathogenic 
contaminants in water and fish, and 
their spatial and temporal 
distribution. 
Determine the causes of fresh fish 
spoilage and contamination. 

STRATEGY AND ACTIVITIES 

Inventory of the chemical (poisons contaminant, pesticides) 
in use along the Lake Victoria region. 

Toxicological data (LC50, LBB, TDI, MRL, BCF) for each 
specific compound and fish species 

Community education on post-harvest fish handling. 

Collaboration with Fisheries Department on issues of fish 
quality. 

Project 2: Utilization of other aquatic resources-plants and animals 

OBJECTIVES 

Make an inventory of aquatic plants 
and animals suitable for exploitation. 

Determine the biochemical 
constituents in the flora and fauna. 

STRATEGY AND ACTIVITIES 

Inventory of exploitable aquatic plants and animals 

Extraction and characterization of the biochemical constituents 
in aquatic plants and animals for commercial exploitation. 

Extract, isolate and characterize the compounds. 
Formulate products for application as food or other uses. 

OUTPUTS 

Employment creation.� 
Total Quality Assurance leading to higher added value offish� 
fishery products and other aquatic resources and the conversion� 
of by-products for food and non-food applications.� 

National and international regulations to ensure consumer� 
safety/demands with respect to hygiene, additives and products� 
uniformity.� 

Control handling, processing and distribution of fish and fishery� 
products -HACCP implementation.� 

Implementation ofnational requirements regarding safety and� 
well being of employees in the industry.� 

Reduced accidental deaths arising from consuming contaminated� 
fish and fishery products.� 

OUTPUTS 

Contribute to sustainable resources utilization.� 

Create employment opportunities.� 

Alternative resource for exploitation.� 
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Project 2: Improvement of the living standards of communities dependent on aquatic resources through better management of fish farming, marketing and 
development projects 

OBJECTIVES 

Determine baseline data on social 
and economic aspects of fish 
farming 

Evaluate the marketing systems for 
aquatic resources 

Determine and monitor the socio
economic status of communities 
dependent on aquatic resources 

Determine the impact of 
development projects on the riparian 
communities 

STRATEGY AND ACTIVITIES 

Collect and document data on infrastructure, preservation, and pricing; 
artisanal processing, and distribution of fisheries products. 

Set up regular monitoring of local and export market data. 

Carry out socioeconomic evaluation of performance of fishermen 
cooperatives and credit institutions (formal and informal). 

Collect baseline data on socioeconomic aspects of fish farming. 

Carry out surveys on market potentials for fish farm products. 

Collect and monitor nutritional, health, and wealth data using questionnaire 
and case studies. 

OUTPUTS 

Reports on fish trading 
system. 

Data and information on 
the contribution of 
fisheries to the economy. 

Data and information on 
the potential of fish 
farming. 

Policy 
recommendations. 

TIME 
FRAME 

1999-2005 

Conduct periodic socioeconomic impact assessment of development projects in 
the lake region. 

Project 3: Reduction of post harvest losses 

OBJECTIVES STRATEGY AND ACTIVITIES OUTPUTS TIME 
FRAME 

Reduce post harvest Assess and offer solutions for control of insect infestation in traditionally cured Reduced post-harvest losses. 1999-2005� 
losses of fish in Inland fish.� 
Waters. New packaging equipment.� 

Determine the causes of traditionally cured fish losses. 
Develop techniques for Increased food availability. 
reducing post harvest Conduct community education on post-harvest fish handling. 
losses. Reports on post harvest 

Design, develop and adopt appropriate packaging equipment for processed fish losses 
handling. 
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lment of analytical techniques 

'IVES 

I techniques in 

STRATEGY AND ACTIVITIES 

• Trials and Optimization of analytical methods for contaminant 
analysis in different fish products. 

OUTPUTS 

• Reports detailing the 
analytical techniques. 

TIME 
FRAME 

1999-2005 

• Liaise with fish traders and fish factories for adoption of 
analytical techniques. 

• Analytical methods or 
protocols for use in fish 
factories. 
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SOCIO-ECONOMICS RESEARCH PROGRAMME 

Project 1: Sustainable management of inland aquatic resources with greater community participation 

GOAL: Sustainable management of inland aquatic resources with greater community participation and to improve living standards of communities 
dependent on aquatic resources through better management of fish farming and marketing. 

OBJECTIVES 

Determine the potentials for 
community participation in 
management of Inland aquatic 
resources. 

Develop a co-management model for 
Lake Victoria fisheries. 

Determine baseline information in 
relation to management, marketing 
and community participation in other 
inland and satellite lakes. 

STRATEGY AND ACTIVITIES 

Carry out research and set up pilot using PRA and PEM on� 
alternative management options� 

Collect baseline data on satellite lakes using PRA and� 
questionnaire surveys.� 
Study gender issues using SEGA.� 

Collect information using PRA and case studies about the� 
utilization and management of wetland resources and water� 
hyacinth.� 

Carry out surveys to evaluate the impact of SAPs in the fisheries� 
sector.� 

Collect baseline data on marketing, management and� 
participation on lakes, Turkana, Naivasha, Baringo and Bogoria.� 

Carry out a comparative evaluation of existing opportunities for� 
alternative livelihood in relation to fishing activities.� 

OUTPUTS 

Reports on the models of 
community participation 
in fisheries management 
and research. 

TIME 
FRAME 

1999-2005 

Information on the 
contribution of non-
Governmental 
organizations. 

Policy recommendations 
in community 
participation. 

Policies for poverty 
alleviation in Inland 
Lakes. 
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INFORMATION AND DATA MANAGEMENT PROGRAMME 

Goal: Provide efficient computing, data and information services in inland waters. 
OBJECTIVES 

Facilitate acquisition and 
exchange of information on Lake 
Victoria and other inland waters 
bodies. 

Establish a Data Centre that will 
be a focal point for data and 
information exchange in Inland 
waters. 

Establish an efficient system of 
data and information exchange in 
Inland water stations. 

Provide modem computing 
facilities to researchers in Inland 
Stations. 

Link Inland water stations with 
other research stations both 
nationally and internationally. 

STRATEGY AND ACTIVITIES 

Establish link with the Lake Victoria Environmental 
Management Programme and Lake Victoria Fisheries 
Research Project. 

Develop proposals for expansion of computing facilities in 
Inland Water stations.� 

Develop proposals for networking of Inland Water stations� 
such as Baringo, Naivasha, Kegati, Sangoro and Turkana.� 

Develop protocol for data exchange in Inland water stations.� 

Procure network facilities.� 

Train network administrators.� 
Installation and maintenance ofnetwork.� 

Acquire leased lines.� 
Participation at regional networks conferences.� 

Acquire a leased line.� 

Participation at regional networks� 

Communication established between users.� 

Trained personnel and continuous availability of computing� 
facilities.� 

Improved regional communication.� 
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OUTPUTS 

Database for inland waters 
particularly Lakes Victoria, Turkana, 
Baringo and Naivasha. 

TIME 
FRAME 

1999-2005 

Internet services and email services 
to research community in the 
Institute. 

Brochures and newsletters detailing 
activities of the Institute. 

Geographic Information services-
map production and analysis. 

Data and Scientific information 
exchange protocol. 

Data analysis services. 

Efficient library service for inland 
waters. 

Intelinkages between various Inland 
Water research Stations. 

Services for printing of high quality 
reports and journals. 



KMFRI STRATEGIC PROGRAMMES WORKPLAN 

1. MARINE AND COASTAL WATERS RESEARCH DIVISION 2000 2001 2002 2003 2004 2005 

1.1 FISHERIES RESEARCH PROGRAMME� 

1.1.1 Assessment of the Ma1indi -Ungwana Bay fishery� 

1.1.2 Fisheries resource evaluation and management options in Shimoni-Vanga area� 

1.1.3 Fish landing statistics for Kenya coastal and marine waters� 

1.1.4 Biology ofCommercial non-conventional fisheries� 

1.1.5 Deep Sea and offshore pelagic fisheries� 

1.2 AQUACULTURE RESEARCH PROGRAMME� 

1.2.1 Culture species and technology� 

1.2.2 Development of seed/fry production capability� 

1.2.3 Aquaculture nutrition� 

1.2.4 Stock enhancement and biodiversity restoration� 

1.2.5 Genetics and selective breeding� 

1.2.6 Fish health and disease management� 

1.3 ENVIRONMENT AND ECOLOGY RESEARCH PROGRAMME� 

1.3.1.1 Nearshore circulation in relation to fisheries� 

1.3.1.2 Estuarine and tidal circulations on mangrove fringed creeks� 

1.3.2 Water quality in relation to fisheries and environmental health� 

1.3.2.1 Siltation studies in estuaries and lagoons� 

1.3.2.2 Water quality and pollution status of the coastal waters� 

1.3.2.3 Monitoring of harmful algal blooms� 

1.3.2.4 Productivity studies in relation to fisheries� 
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1.3.3 Sustainable habitats (coral reef, seagrass beds and mangroves) and biodiversity� 

1.3.4 Shoreline change and mitigation� 

1.3.5 Shimoni marine environmental assessment� 

1.4 NATURAL PRODUCTS RESEARCH PROGRAMME� 

1.4.1 ChitiniChitason production� 

1.4.2 Bioactive compounds derived from marine organisms� 

1.4.3 Fish quality assurance and product development� 

1.4.4 Micro algae culture for selected high value products� 

1.45 Production of phycocolloids from farmed sea weeds� 

1.5 SOCIO-ECONOMICS RESEARCH PROGRAMME� 

1.5.1 Performance of the marine fisheries sector� 

1.5.2 Relationship between marine resources and the human induced pressure� 

1.5.3 Natural resource valuation studies� 

1.6 INFORMATION AND DATA MANAGEMENT PROGRAMME� 

1.6.1 Data management for coastal and marine waters research� 

1.6.2 Information management for marine and coastal waters research� 

1.6.3 International marine data and information exchange� 

1.6.4 Revenue generating opportunities� 

1.6.5 Establish a process for the protection of intellectual property rights� 

2. INLAND WATERS RESEARCH DIVISION 

2.1 FISHERIES RESEARCH PROGRAMME� 

2.1.1 Catch efforts assessment surveys� 

2.1.2 Stock assessment� 

2.1.3 Fish biology and ecology (reproductive biology, growth, ecology and genetics)� 

2.1.4 Fish ecology, genetics and taxonomy� 

2.1.5 Fish kills, diseases and infestations in Lake Victoria� 
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fURE RESEARCH PROGRAMME 

and supplementary feeding strategy on the production ofL. niloticus 

situation and problems in the lake basin 

n and culture of Nile perch for commercial aquaculture 

~ earthen pond design and construction technology 

component of LVEMP 

1ENT AND ECOLOGY RESEARCH PROGRAMME 

y in Inland Lakes and Rivers 

PRODUCTS RESEARCH PROGRAMME 
assurance of fish and fishery products 

· aquatic resources-plants and animals 

post harvest losses 

•of analytical techniques 

~ONOMICS  RESEARCH PROGRAMME 
1anagement of aquatic resources with greater community 

•of the living standards of communities dependent on aquatic 

ION AND DATA MANAGEMENT PROGRAMME 

ad data n1anagement in Inland Waters 
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