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 KMFRI explores potential areas of 
collaboration with IAEA 

 Massive floods in Turkana was a bag of mixed 
fortunes for fisher communities and residents  

KMFRI seeks to collaborate 

with International Atomic 

Energy Agency 

BY HEZEKIEL GIKAMBI, GLADYS MWAKA AND ERIC 
OKUKU #StakeholderEngagement @KmfriResearch 

 
he International Atomic Energy Agency (IAEA) is 

exploring potential areas of collaboration with the 

Kenya Marine and Fisheries Research Institute 

(KMFRI) on plastic distribution monitoring, 

management and peaceful application of Nuclear 

Science & Technology. The IAEA team comprised of 

Deputy Director General and Head of the Department of 

Technical Cooperation Dr. Liu Hua, Director IAEA 

Division for Africa Prof. Shaukat Abdulrazak and Dr. 

Edwin Chesire representing DG- Nuclear Power Energy 

Agency (NuPEA). The KMFRI team was led by the 

KMFRI headquarters Centre Director, Dr. Eric Okuku, 

representing the KMFRI DG Prof. James Njiru and heads 

of departments in the institute.  

 

 Courtesy call on KMFRI Director General’s office 

 

 
The IAEA team and KMFRI’s management team  
 

The delegation visited KMFRI headquarters in 

Mombasa on 4th March 2022 and met with the 

Institutes’ top managers. A presentation by the Centre 

Director (CD) was made highlighting KMFRI’s 

mandate, mission and vision. He further stated the role 

of KMFRI in contributing to the realization of 

Sustainable Development Goals (SDGs) including no 

poverty, zero hunger, good health and well-being, 

clean water and sanitation, decent work and economic 

growth, industry, innovation and infrastructure, 

sustainable cities and communities, responsible 

consumption and production, climate action and life 

below water. He further explained how KMFRI as a 

government organization contributes towards the 

achievement of Kenyan vision 2030. The vision is a  

new development blueprint for 2008-2030 which aims 

to transform Kenya into a newly industrializing, middle 

income country capable of providing high quality life to 

all its citizens by 2030 by highlighting the important role 

played by research and Development in the 

manufacturing and job creation and food and nutrition 

security sectors. It was noted that currently 

collaboration. The IAEA collaborations has mainly in 

Oceanography and hydrography department in which 

IAEA has funded 11 projects.  
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The delegation was informed how KMFRI has received 

various support from IAEA including laboratory 

equipment’s, funding and hosting of various trainings 

on ocean acidification, receptor binding assay (RBA), 

for ASP, Paralytic Shellfish Poisoning (PSP) toxins just 

to mention but a few.  The support increased the 

capacity to conduction research in the institute as well 

as increase of publications on high impact journals. 

Post-Doctoral Degrees (PhD’s) have also been 

acquired as a result of the IAEA support.  

The research gaps that the Institute requires further 

IAEA support include understanding the past and 

predict the future in controlling marine pollution 

through geochronology, modeling of dispersal 

pollutants, bio-accumulations through food webs, 

source fingerprinting, radionuclide in Kenya EEZ and 

the plastic role in transport of contaminants and their 

impacts. 

The IAEA Deputy Director General Dr. Liu Hua 

expressed the commitment of IAEA and the 

possibilities to help KMFRI in building its capacities 

and how to partner with other organization on several 

existing opportunities. He mentioned that the 5th United 

Nations Environment Assembly concluded on 2nd 

March 2022 with resolutions to strengthen actions for 

nature to achieve the Sustainable Development Goals 

(SDG’s).  

The world’s ministers for environment agreed to 

establish an intergovernmental negotiating committee 

with the mandate to forge an international legally 

binding agreement to end plastic pollution and so 

there’s need to train people on the required skills on 

instruments and equipment’s.  

He said that micro plastic monitoring is a good 

opportunity for KMFRI and IAEA to collaborate and 

work as a team. Dr. Liu pointed out that hard work, 

loyalty and commitment, transparency, leadership 

development are crucial and dominant values when 

embraced in a workforce. 

Director IAEA Division for Africa Prof. Shaukat 

Abdulrazak mentioned his trust in capacity building to 

bridge the missing information or research gap left on 

oceanography and hydrography. He appreciated the 

government for its support towards research, lauding 

KMFRI for being on the right track on research 

implementation.  He said that IAEA supported projects 

can give results that can influence policy on solid waste 

management in the country. He appreciated that the 

GoK through KMFRI committed itself on establishing 

the infrastructure to boost blue economy research after 

the IAEA seed money.  

He informed the meeting of the ongoing discussion the 

County Government of Mombasa on how to continue 

building capacities on blue economy projects and 

building the critical mass. Prof. Abdurazak stated that 

KMFRI and by extension Kenya should help other 

African Countries on matters of utilization of nuclear 

technology by being an AFRA regional designated 

Centre. He recognized that KMFRI has hosted many 

regional meetings. 

Mr. Harrison Ong’anda, KMFRI’s data scientist and 

Ocean expert informed the delegation that IOC-

UNESCO Africa service will be holding a two weeks 

training that could be relevant and act as entry points 

to further partnerships on the topic. He also informed 

the team that WIOMSA had invited East African 

countries to participate in Ocean Decade activities and 

meetings. 

The IAEA Director for Africa concluded his remarks by 

proposing on how KMFRI can build further relationship 

on nuclear related research by enhancing the 

partnership with Belgium, JICA, TICA, IMO, Monaco, 

FAO and even local universities like Technical 

University of Mombasa (TUM) to get the sustainability 

of the capacity around Kenya 
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Climate-induced floods in 

Turkana was a bag of 

mixed fortunes for fisher 

communities and residents 
BY CASIANES OLILO & VITALIS OMIRE Edits: Nancy 
Mwiti, Jane Kiguta & Dr Joseph Kamau 

t was a bag of mixed fortunes for communities along 
the shores of Lake Turkana following the climate-
induced rise of water levels that led to massive 

flooding. An alarming rise of water levels left them with 
no choice but to move to higher grounds as all landing 
beaches and their normal areas of operations were 
submerged. The government and Beach Management 
Units offices were not spared either. 

 
And as helpless residents witnessed the wrath of 
nature wash away their livelihoods, local fishers 
seemingly appeared to gain, albeit briefly, from the 
calamity that struck the region about a year ago.  

 
The ugly… 
The cause of the floods is still a mystery to the 

residents, and they are still speculating on a volcanic 

activity process to be the root cause. In such an 

environment, clean water for household utilities like 

drinking and cooking becomes a challenge as the pit 

latrines are washed into the utility water. The 

community fear that if the once-rare floods become 

regular occurrences, their way of life will be completely 

disrupted, and are likely to grapple with health hazards 

and breakouts of diseases much more often, in the 

likes of cholera, malaria and bilharzia, among others. 

There was a report that many inflow rivers of Lake 

Turkana have been muffled by the dam and a drop of 

the water levels was expected. A report by the United 

Nations Environment Project (UNEP) was predicting 

the vice versa due to climatic change. And with Lake 

Turkana sitting in arid region with poor economic 

growth, there lacks adequate investments to curb the 

damage or reduce the impact.  

According to Mr Casianes Olilo, a KMFRI research 
scientist based in Turkana station, the shores of Lake 
Turkana have been impacted by extensive floating 
mats of Cyperus species of macrophytes at the lake 
causing entanglement and damage to fishing gear, 
thanks to massive floods. Further, outboard engines 
and boats have clogged fish landing beaches and 
mooring sites, impeding the movement and normal 
operation of boats. This has consequently limited 
access to fishing grounds and reduced the number of 
fishing days taken by local fleets.  

The foreign macrophytes have been washed from 
other regions by the floods. 

 

I 

Longech Beach Management Unit (BMU) office building before 
and after it collapsed and submerged during the 2020-

2021flooding period of Lake Turkana, Kenya 

The flooded Tilapia Crater Lake at Central Island in Lake 
Turkana 
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Submerged houses 

“The most immediate impact has been loss of 
biodiversity and changes to fish community 
composition as a result of macrophyte mortality, with 
macrophyte-dependent fishes suffering the most rapid 
population decline,” says Mr Olilo. The researcher 
adds, “This [loss of macrophytes] results in loss of 
living space and critical shelter, and alters the biomass 
of fish leading to decline in potentially sustainable 
yield.” 

On the flipside… 

The small juvenile fish have escaped from their usual 
breeding grounds following the destruction of their 
habitats occasioned by flooding water. 

And in a twist of fate, the rising water levels of Lake 
Turkana have brought the juveniles to the nearshore, 
much to the excitement of local fishers who are now 
able to catch them easily using small-sized gillnets. 
This may sound good, but the unexpected bounty is a 
short-lived cheer, because the existing fishery 
legislation prohibits juvenile fishing.  

So, if fishing continues unabated it will have potentially 
negative impact on the longer term sustainability of this 
fishery.  

On the other hand, a boom of the Nile Perch and the 
Nile Tilapia have increased in the past two years.  

“There is fish production boom as a result of lake level 
rise from 7,000 metric tons landing annually in 2018 to 
9,500 metric tons’ landings annually in 2021. This 

could be attributed to improved protection of fish 
breeding ground by the rising lake water levels, thus 
enhancing the protection of juvenile fish before they 
enter into the recruitment age for the fishery. This 
increase in fish production has been particularly 
evident in the Nile Tilapia and Nile perch fishery in 
Lake Turkana,” Mr Olilo concludes.  

KMFRI through her research team based in Turkana 
supports the fisheries sector - a key component under 
the Blue Economy agenda - by conducting catch 
assessment in the region to generate information on 
fish catches, by-catch, catch rates and fishing effort for 
sustainable management of the resources. 
Researchers also assess post-harvest losses in 
support of Food Nutrition and Security, a major pillar 
under Kenya’s Big Four Agenda.   

 

A view of Lake Turkana| Photo:Courtesy 

Lake Turkana is part of the Omo-Turkana basin and 
the world’s largest desert lake that accommodates 
many rare aquatic plants. It stretches into four 
countries namely Kenya, Ethiopia, Uganda and South 
Sudan.  
 

Mr Casianes Olilo, is KMFRI’s aquatic research scientist 
based in Turkana. He specializes in fisheries 
biodiversity conservation, fisheries biology, fish 
population dynamics, microbiology and environmental 
science. 
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Application of remote 
sensing and GIS to inform 

policies and fishery 
management 

BY DAMARIS MUTIA           Edits: Paul Kimanzi 

  

 

wo case studies show that the application of 
satellite remote sensing and GIS techniques can 
inform the development and improvement of 
fishing policies and fishery management in 
Kenya and Tanzania. 

Artisanal coastal fishing communities in both countries 
still rely on traditional methods to identify fishing 
grounds. 

The rudimentary techniques they use are based on 
conservative hunting methods that rely on recurrent 
experiences and evidence gathering among fisherfolk. 

A past study shows multiple environmental factors 
determine the spatial structure and distribution of 
pelagic fisheries and marine organisms are highly 
vulnerable to the rapid variations in oceanographic 
conditions occasioned by global changes. The 
changes have complicated efforts to establish 
productive grounds by interfering with the distribution 
of species and assemblages in space and time.  

The presence of marine life can be determined by 
biophysical factors of the sea surface environment, 
which include temperature and chlorophyll 
concentration.  

Waves, tides and other physical processes in the 
upper ocean, such as currents, stimulate biological 
processes that eventually determine the distribution of 
pelagic fish. 

Exploration for potential fishing zones can be aided by 
a detailed understanding of important environmental 
elements and their impact on pelagic fish dispersion. 

The concentration of chlorophyll-a (Chl-a) in saltwater  

 

GIS process flow chart  

 is a measure of the algae present in the water and can 
be used as a fish production indicator. 

The microscopic algae are ingested by zooplankton 
and small fish, which are eventually consumed by 
larger fish, forming the apex of the marine food web. 
Similarly, sea surface temperature (SST) is an 
important physical component that regulates the 
physiology and growth of ocean life, including 
phytoplankton and all higher trophic level animals, and 
can aid in the identification of fishing sites. 

Collecting measurements of oceanographic 
parameters from boats over large areas is time 
consuming and expensive and can be impractical for 
identifying commercially viable fishing areas due to the 
dynamic nature of the ocean.  

Consequently, there is a need for more effective 
methods that can capture changes instantaneously 
over broad regions. Satellite sensors can be used to 
gather information on global ocean SST and Chl-
a concentration at relatively high resolutions over 
broad regions and long time periods.  

Geographic Information System (GIS) techniques can 
then be used to integrate satellite images with spatial 
databases (e.g., Microsoft SQL Server, Oracle, 

T 
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PostgreSQL) and statistical techniques to inform 
fisheries management. 

 

Methodology flow chart for the estimation of Potential 

Fishing Zone ||The diagram is extracted from 

Karuppasamy et al. 2019 

A pilot case study in Kenya involved the discovery of 
potential yellowfin tuna fishing grounds using satellite 
data on oceanographic parameters selected based on 
their relevance as descriptors of tuna habitat. SST, sea 
surface Chl-a, and mean sea level anomalies obtained 
from the Advanced Very High Resolution Radiometer 
(AVHRR), the Sea-viewing Wide Field-of-view Sensor 
(SeaWiFS), and the Archiving, Validation and 
Interpretation of Satellite Oceanographic (AVISO) data 
sets, respectively, were compiled monthly into a 
database at Kenya Marine and Fisheries Research 
Institute’s African Monitoring of the Environment for 
Sustainable Development (e-station). 

At the same time, data on yellow fin tuna catches were 
obtained from artisanal fishers and recreational fishing 
vessels operating along the Kenyan coast at selected 
landing sites in Kilifi, Wesa, and Watamu. The captain 

of each fishing boat was issued a GPS unit and crew 
members were trained on its use and general 
maintenance. The fishers were required to switch on 
their GPS units every time they went out fishing and to 
record a point each time they caught fish. These data 
helped to identify the peak fishing season and target 
areas for fishers.  

Data from tuna tagging vessels was also used to 
determine areas where schools of tuna occurred. We 
obtained these data from the Indian Ocean Tuna 
Commission (IOTC) for Kenyan and Tanzanian waters 
during a 2005–2007 tuna tagging exercise.  

Using GIS techniques, we integrated the satellite data 
with the fishers’ data and showed that fishing occurred 
in waters above 25°C where Chl-a concentrations 
ranged from 0.1 mg/L to 0.2 mg/L. The mean sea level 
anomaly values indicated that more fishing occurred in 
waters with positive anomalies. 

In Tanzania, the latest technology was used to find and 
delineate fishing grounds to enable profitable and 
sustainable fishery exploitation. A total of 87 ring net 
fishers from 14 coastal districts of the Tanzania 
mainland and Zanzibar were identified, supplied with 
and trained to use GPS units, and then asked to mark 
and record the positions of fish occurrence along with 
catch- and effort-related data.  

The data were entered into a database (eCAS) through 
a mobile phone application for a period of one year 
(January to December 2020) and then analyzed for 
temporal and spatial variation in fishing effort and 
catch rates. 

 
Damaris Mutia is an early career scientist in the field of 
Physical Oceanography at the Kenya Marine and 
Fisheries Research Institute in Mombasa. She holds a 
Bachelor of Science in Physics from the Jomo Kenyatta 
of Agriculture and Technology. Her main research 
interests span operational oceanography, ocean 
modelling, understanding ocean circulation and ocean 
heat budgets. Damaris is currently pursuing a Master of 
Science in Climate Change degree. 
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PHOTO GALLERY 

 

KMFRI research team undertaking catch 
assessment activity in Todonyang – Illeret 
Area in L. Turkana 

 

KMFRI Director General/ CEO Prof. James Njiru with 
his Board Chairman Hon. John Safari Mumba, State   
Department and Fisheries & Blue Economy Principal 

Secretary Dr. Francis Owino and his Uganda 
Counterpart Maj. Gen. David Kasura interact with fish 
stakeholders during their tour of Busia and Turkana 

where they held talks that culminated in the signing of 
a bilateral agreement aimed at easing fish 

exportation.   

 

 

KMFRI Centre Director and researcher Dr. Erick 
Okuku (front right) in the company of the IAEA 

Management Team and Dr. Eric Chesire (NuPEA- 
D.G representative) during their KMFRI tour. 

 

 

KMFRI team develops nutrient-rich fish 
ingredients at Kegati Research Centre 

 

 

 

http://www.kmfri.go.ke/


 Mtafiti Monthly 
A PUBLICATION OF KENYA MARINE AND FISHERIES RESEARCH 

INSTITUTE (KMFRI) 
@KmfriResearch                                                     www.kmfri.go.ke  

 

ISSUE #21 

MARCH, 2022 

 

MTAFITI MONTHLY Science News Page | 8 

 

 

KMFRI DG/CEO Prof. James Njiru (2nd 

L) with the Institute’s Head of 
Aquaculture Dr. Jonathan Munguti (L),  
and KMFRI’s Liaison Officer Mr. David 

Masai when they met Israel Aid 
Department MASHAV officer Eytan 

Hatzor to explore areas of 
collaboration in fisheries.    

 

KMFRI research Scientist Miriam 
Wainaina (bending) offering technical 

support to Kijiweni Community 
members during a research activity to 
assess the rate at which Rabbit Fish 
(Tafi) grows. This species of fish is 

being reared in cages at South Coast, 
under the Blue Growth Initiative for 

food Security 

 

KMFRI staff based at Sang’oro Research 
Station being sensitized on the Enterprise 

Resource Planning (ERP) system to 
streamline operations and improve service 

delivery in the Institute. 

 

Officials from KeFS, SDF&BE and HomaBay 
County during their tour of fish cage farming 
sites in HomaBay. They surveyed L.Victoria 

farms, Victolapia, Rio Fish and Global Tilapia, 
which are the national leading aquaculture 
producers. The tour was coordinated by 

KMFRI’s Kegati Research Centre Director Dr 
Paul Orina.  

 

Feedback: kmfricorporateaffairs@gmail.com  
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