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PREAMBLE 
KMFRI undertakes a multidisciplinary Programme approach in research that is based on 
six research Programmes namely, Fisheries, Aquaculture research and development, 
environment and ecology, natural products and post harvest technology, socio-
economics and information and data management. Two of these Programmes namely 
fisheries and aquaculture are core Programmes of the institute. Due to the 
government’s drive to promote fish farming under the Economic Stimulus Programme 
(ESP) as an economic enterprise in the country, Aquaculture has been elevated to a 
national programme currently being co-ordinated from Sagana Station as the national 
aquaculture center. Each Programme is headed by a coordinator (PC), while the Division 
is headed by a Deputy Director. An Assistant Director is responsible for the day to day 
running and coordination of all research activities at the Division, while the Center 
Director manages the operations of the Center.  

 
Deputy Director - Dr Renison Ruwa 
Assistant Director - Dr Jared Bosire 
Center Director - Mr. Patrick Gwada 
 
Research Programme   Programme Coordinator 
1. Fisheries     Dr Edward Kimani 
2.  Aquaculture    Dr Betty Nyonje 
3. Natural Products & Post. Harv. Tech. Mr. Peter Odotte 
4. Socio-economics    Mr Jacob Ochiewo 
5. Information and Data Management Mr Harrison Onganda 
6. Marine Ecology and Environment   Dr Charles Magori 

 
This Annual report for the various programmes’ activities covers the 2009/10 FY i.e. 
from July 2009 – June 2010. The report covers all the research activities undertaken in 
the Division during the period under review. The mode of presentation of the various 
research activities follows the format captured in the performance contract where 
various research activities are captured under respective thematic areas herein referred 
to as work packages.   
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SCIENTISTS IN THE MARINE AND COASTAL DIVISION 
Deputy Director - Dr Renison K. Ruwa 
Assistant Director - Dr Jared Bosire 
Center Director - Mr. Patrick Gwada 
* Scientists on study leave on MSc Programs; + Scientists on PhD Programs 

PROGRAM NO NAME OF OFFICER POSITION 

FISHERIES 1 Dr Edward Kimani PC/PRO 

  

2 Gladys Okemwa RO I 

  3 Nicholas Gichuru* RO II 

  

4 Simon Agembe+ ROII 

  

5 Nina Wambiji+ ROII 

  

6 Esther Fondo  RO I 

  

7 Patrick Loki* ROII 

  

8 Cosmas Munga+ ROII   

9 Aura Christopher ROII 

10 Miriam Wainaina ARO 

  

      

AQUACULTURE 11 Dr. Betty Nyonje PC/SRO 

  12 James Mwaluma+ RO II 

  13 Shabaan Mwachireya+ ROI 

  14 Robinson Mugo+ ROII 

  15 Elisha Mrabu ROII 

  16 Fulanda Benard+ ROII 

  17 David Mirera ROII 

  18 Maurine Mukami ROII 

 19 Mark Kyenze ROII 

        

MARINE  20 Dr. Charles Magori PC/ROI 

ECOLOGY & 21 Dr. Michael Nguli PC S. Coast Project/SRO  

ENVIRONMENT 22 Dr. James Kairo PRO 

  23 Julius Okondo RO II 

  24 Dr. Jacqueline Uku SRO 

  25 Stephen Mwangi RO I 

  26 Joseph Kamau+ RO II 

  27 Eric Okuku ARO  

  28 Boaz Ohowa ROI 

  29 Ben Mwashote + ROI 

  30 Lillian Daudi  ROII 

  31 Pamela Abuodha + ROI 

  32 Jelvas Mwaura ROII 

  33 Juliet Karisa ROII 

  34 Amina Hamza ARO 

  35 Amon Kimeli ARO 
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  36 Levy Otwoma ARO 

   37  Dr Bernard Kirui  ROI 
 

   NATURAL 
PRODUCTS 

38  Peter Odote  PC/SRO  

39 Cyprian Odoli ROII 

        

SOCIO- 40 Jacob Ochiewo PC/RO I 

ECONOMICS 41 Edward Waiyaki RO II 

  42 Fridah Munyi ARO 

        

INFORMATION  &  43 IŀǊƛǎǎƻƴ hƴƎΩŀƴŘŀ PC/SRO 

DATA MNGT 44 Jane Ndung’u  ARO 
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WORK PACKAGE 1: Undertake stock assessment surveys for new and 
existing fishing grounds for the marine and fresh water bodies 

 
Programme overview 
The Marine and Coastal Fisheries Research Program conduct fisheries and 
multidisciplinary research, in coastal, inshore and marine fisheries in Kenya. The 
research is conducted in collaboration with other research programs at KMFRI, other 
Government Agencies, CBOs and NGOs, as well as the fishery industry. The over-
reaching aim of the program is to support to the fishery sector by providing data and 
information for the development of economically viable and ecologically sustainable 
coastal and marine fisheries in Kenya. Within the government contracting period July 
2009 to June 2010, the Fisheries Program (FP) has continued with the implementation 
of a number of existing research programs, and initiated new ones in collaboration with 
various research partners, including donors, GoK and other sources. The GoK funded 
projects include the Malindi-Ungwana bay artisanal fisheries assessment project aimed 
at monitoring the status of prawn and fish fishery in the area and the multidisciplinary 
Shimoni-Vanga Fisheries and Environment Project whose aim is to assess the fishery and 
environment of the fishing grounds in South Coast. In addition to the artisanal fishery 
survey conducted through the GoK SEED funding, the Malindi-Ungwana bay fishery 
benefited funding from the Kenya Coast Development Project (KCDP) for one survey. 
Scientists at KMFRI have been members of the Malindi-Ungwana bay Prawn Fishery 
management plan technical committee. During the same period, the draft Malindi-
Ungwana bay Prawn Management Plan was finalised and forwarded to the Director of 
Fisheries for further action and implementation.  In addition, plans to conduct a second 
survey funded by SWIOFP were developed to an advanced stage. In the South Coast 
Fishery and Environment assessment project, survey and fish landing data collected for 
the last eight years was analysed to assess the status of the fishery in the area. The 
results are part of the South Coast Project report.  

 
Project 1: Malindi-Ungwana-bay; status of the fishery project 
Participating Institutions: KMFRI, FD, Moi University, BMUs 
Scientific Team Members: Edward Kimani, Cosmas Munga, Julius Manyara, Christopher 
Aura, Collins Ndoro,  
Source of Funds: GoK 
Duration: Ongoing 
 
Research Problem 
The Malindi Ungwana bay fishery is one of the most productive in the Kenyan coast yet 
it has been characterized by conflicts between the trawlers on one hand, the small scale 
artisanal fishers and conservationists, which led to the closure of prawn trawling since 
September 2006. The main issues were related to socio-economics and the 
management of the fishery. Some of these issues were the contravention of the 
Fisheries Act, which limits trawling only beyond 5nm offshore, destruction of fishing 
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gears of small scale fishers by the trawlers, wastage of fish by-catch and killing of other 
non-target species, especially the turtles. There are also many issues related to the 
fishery including decline of artisanal catches and resources sharing between the prawn 
trawlers and the artisanal fishers. Stakeholders in the fishery asserted that the fishery 
will only be opened with a management plan negotiated and agreed upon by all the 
stakeholders. The need for further research and monitoring of the fishery was also 
recognized. Consequently, Fishery department set up a technical committee to lead the 
development of the management plan and KMFRI initiated a program to monitor to the 
artisanal fishery as well as conduct surveys on the prawn stocks to form a basis for 
implementing any other management measures and interventions in future and to 
strengthen the knowledge base of the fishery. KMFRI in collaboration with other 
institutions has been involved in the development of the Prawn Fishery Management 
Plan, a process lead by FD.  
 
During the 2009-2010 financial year, KMFRI conducted two artisanal fishery surveys, one 
in December 2009 and the one in May 2010, and one prawn trawl surveys conducted in 
December 2009. The objectives of the surveys are as follows: 

 
Objectives 

¶ To determine trends in CPUE of fish and prawns,  

¶ To determine the species composition and  

¶ To determine the population structure of the main commercial fish and prawn 
species 

¶ To determine the biomass and distribution of prawns within the prawn fishing 
grounds 

¶ To assess the by-catch associated with the prawn fishery. 
 

Activities 
1. Data analysis and preparation of 2008 – 2009 technical reports,  
2. Preparation of KCDP December 2009 Malindi-Ungwana bay survey plan and 

budget, 
3. Artisanal fishery data collection in Malindi, Kipini and Ngomeni during 

December 2009, 
4. Prawn trawl fishery survey in December 2009 
5. Data analysis and preparation of technical reports 
6. Preparation of survey protocol for the SWIOFP 2010 prawn trawl survey. 
 

Main findings and conclusions 
Fish landing data taken at the beaches during our surveys show that gill nets in Ngomeni 
and Kipini land 40-50 Kgs vessel-1 day-1 for dhow and motorised boats, and about 15 Kgs 
boat-1day-1 for canoes. Fish landing records from Malindi show that catch per unit effort 
had declined for all vessel/gear categories from 2004 to 2008, and the decline was 
higher for 2006 to 2008 than between other years. The catch per unit effort decline 
between 2005 and 2008 was from 144 Kgs to 76 Kgs vessel-1 day-1 (43%) between 2005 
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and 2007 for Mashua using gillnets, and from 158 Kgs to 85 Kgs vessel-1 day-1 (46%) for 
dingy using gillnets. Hook & line catch per unit effort declined from 250 Kgs to about 
100 Kgs vessel-1 day-1 between 2004 and 2006, whereas catches of dhows using gillnets 
dropped by approximately half from 2007 and 2008. Beach seine fishing had relatively 
higher catches than other gears in the 2008 samples, and is gaining popularity. 
Monitoring of fish landings, fishing effort and gear use, as well as examination of 
biological data to determine changes in the resource to enable estimation and evaluate 
changes in total production is recommended.  
 
Data collected so far showed that the five commercial prawn species Paneus monodon, 
Paneus indicus, Metapaneus monoceros, Paneus semisulcatus, Paneus japonicus occur in 
the artisanal catches in composition comparable to the catches from the trawl fishery of 
2001-2002 and 2009. Artisanal prawn fishing and landings are highly variable, depending 
on the detection of suitable stocks by the fishers. P. monodon was most abundant in 
December 2007 samples and P. indicus was most abundant in June 2008 samples, 
whereas the fresh water prawn Macrobrachium rude was encountered at Kipini during 
sampling in June 2007 as well as 2008. Examination of the maturity and reproductive 
status showed that the artisanal prawn fishery depends on sub-adult immigrants into 
shallow inshore areas.  
 
A prawn trawl survey was carried out on board “MV Vega” between 30th November and 
17th December 2009 funded by Kenya Coast Development Project. The aim was to 
assess the status of the prawn stocks and the environment of the Malindi and Ungwana 
bays. The results show that prawn biomass as well as fish was high in sites less than 2nm 
offshore. A total of 53 trawls were made. In all, 2.3 tons of prawns were landed with an 
associated fish by-catch of 16.7 tones (catch:by-catch ratio 1:7). Ten tones of by-catch 
were retained. The amount of retained fish is higher than in normal fishing operation. 
While the Turtle Excluder Device reduced by-catch by 39 %, it reduced the prawn 
catches by 24 %. Two turtles were caught in the trawl net without a turtle excluder 
device during the entire survey period. They were both returned to sea alive. The results 
show that the prawn catches from the trawler were composed of Penaeus indicus (45.09 
%), Metapeneaus monoceros (26.33 %) P. semisulcatus (10.26 %),  P. monodon (8.13 %) 
and  P. japonicus made (2.31 %) at the shallow water trawling grounds within 6 nm 
offshore at Malindi and Formosa bays and only P. indicus at the deep water trawling site 
beyond 6nm offshore. Prawn biomass was highest 2 – 3 nm at Malindi (1853.8 ± 1057.0 
Kg / nm2) followed by 1-2nm at Formosa (774.2 ± 190.6 Kg / nm2) and 1 – 2 nm at 
Malindi (687.7 ± 324.4 Kg / nm2). The total standing stock within trawlable areas in the 
bay was estimated to be approximately 120 tones, about 50 % of which was 
concentrated in an area of approximately 70 nm2 within 3 nm at both Malindi and 
Formosa, and approximately 30 % at Malindi bay only.  Most of the prawns from the 
trawler as well as artisanal catches were at early gonad development stages. 
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Challenges 
The arrangement for the leasing of a trawler planned for June was only finalised in 
December, Artisanal fishery sampling was also only carried out at the end of second and 
third quarter. 
 
Project 2: Fisheries Catch Assessment 
Participating Institutions: KMFRI 
Source of Funds: GoK 
Duration: ongoing 
 
Research Problem 
Inshore fisheries produce the bulk of marine fish catches in Kenya. The status of the 
resources is regarded as declining although statistics to show this are often lacking are 
limited in space and time. Through funding from the Government of Kenya, KMFRI has 
been monitoring fisheries catches in selected landing beaches along the Kenyan since 
2001 to determine the status and exploitation of nearshore fisheries resources as a 
basis for development and management. It is notable that comprehensive estimates 
concerning the production Kenya’s inshore reef fisheries is hampered by a lack of 
relevant data for extrapolation.  A preliminary estimate of annual fisheries production 
for the south coast of Kenya was done to demonstrate the benefits of collecting 
fisheries catch and effort data in conjunction with frame surveys to improve fisheries 
production estimates for the Kenyan coast.  
 
Objectives 
The main aim of the project is to assess catches of fisheries resources by artisanal 
fishermen and determine the variability in gear use and productivity based on catch 
assessment surveys conducted on selected landing beaches.   

 
Activities 

1. Collection of fish landing data by KMFRI data enumerators at Shimoni, 
Msambweni, Manjoreni landing sites, 

2. Data entry and analysis continued at KMFRI.  
 
Site description and methodology  
The research is based on daily fish landing data collected by KMFRI enumerators. The 
enumerators randomly interview fishermen at the auction sites in the designated 
landing beaches. During the interview, a questionnaire is completed for each individual 
fishing trip where information and the fishing activity is collected. The information 
includes type of gears used, nominal catches (kgs), fishing effort (number of crew), 
fishing grounds visited, composition of species groups and fish sizes is collected.  The 
information is then filed and sent to KMFRI for input onto a database for further 
analysis. The landing data is used to characterize annual and seasonal variations in 
separate selected fisheries by focusing analyses on  each fishing gear to determine CPUE 
as (kg vessel -1 trip-1 ), catch and (kg fisherman-1, day-1). 
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Main findings and conclusions 
The emerging trends from this 8 year assessment are that the fishery at the Kenya coast 
is experiencing marked fishing pressure due to increasing fishing effort particularly at 
the south coast driven by an influx of migrant fishers from neighbouring Tanzania. An 
effort has been made to estimate fisheries production at the south coast of Kenya using 
available frame survey data. We observe a general increase in production correlated 
with increased fishing effort and changes in gear use. There are notable spatial and 
temporal variations in fish catches and this highly depends on the gear/vessel 
combination that is used in the fishing grounds. It is evident that the same gear used 
under different circumstances and in different fishing grounds results in very different 
catches which may mask detection of actual declines based on catch rates due to 
innovations in harvesting techniques and fishing gears. A precautionary approach in 
management should e harnessed as new and more productive gears such as ringnets 
which target aggregating fish are employed. Continued collection of catch and effort 
data is critical as a basis for monitoring exploitation status of artisanal fisheries.  
 
Project 3: South Coast Project -Fisheries Resource Assessment 
Participating Institutions: KMFRI 
Source of Funds: GoK   
Duration: ongoing 
 
Research Problem 
The artisanal fishery of the south coast is concentrated within the coral reef and lagoon 
extending to the outer reef edge because of limitations in fishing vessels and gear. 
Issues concerning the exploitation of fisheries resources range from a decline of 
artisanal fish catches, impacts on the marine ornamental fishery, use of destructive 
fishing gears, habitat modification and degradation due to fishing activities, loss of 
biodiversity and changes in community structure including the proliferation of sea 
urchins. This component focuses on assessing the status of exploited fisheries of the 
south coast, so as to develop appropriate mitigation measures to ensure that stocks are 
sustainably exploited. This long term study includes a variety of case study assessments 
which have focused various aspects of fisheries including resource use patterns 
(fisheries catch assessment and gear use) and fish biology (reproduction).  

 
Objectives 
The study focused on assessing the selectivity impacts of fishing gears at Msambweni, 
Shimoni and Vanga areas of the south coast of Kenya. The main objectives of the study 
were to:  

¶ Quantify seasonal variations in the catch rates and selectivity (species and sizes) 
of major gears used at the south-coast  

¶ Explore the implications of the study in managing fishing gear use in the fishing 
grounds of Msambweni – Vanga. 
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Main Findings  
Mean catch rates per day of the eight major gear types used in Msambweni – Vanga 
areas were established. Ringnets, although few in number constituted 52% of the total 
catch in weight and also had the highest mean catch per unit effort (kg/fisher/day) 
compared to the other gears. Handlines and basket traps had the lowest daily catch 
rates. It was evident that fishing effort was strongly correlated with total catch per 
vessel while catch per fisher declined with the number of crew. A total of 193 fish 
species belonging to 43 families were caught in artisanal fishing gears in Msambweni-
Vanga. A higher number of fish species were recorded in the Shimoni-Vanga (138) 
fishing grounds compared to Msambweni (104). Four fish families dominated the 
landings namely Lethrinidae (29%), Siganidae (13%), Scaridae (9%) and Lutjanidae (8%). 
Twenty species represented approximately 70% of the catch with the most abundant 
being Lethrinus nebulosus, Siganus sutor, Siganus canaliculatus, Sphyraena jello and 
Lethrinus miniatus.  
 
The landings in Shimoni-Vanga were dominated by barracuda Sphyraena jello (9%)  
landed by ringnet fishers,  the parrotfish Leptoscarus vaigiensis (7%) and  the rabbitfish 
Siganus canaliculatus both mainly landed by basket traps and spearguns, and the 
snapper Lutjanus fulvillama (5%) mainly landed by handlines and basket traps. 
Handlines, malema and spearguns caught the highest number of species during the 
northeast monsoon, while the lowest was recorded for jarife, ringnets and beach seines. 
Beach seines and spearguns had the highest mean species richness (total number of 
families and species per trip) while the lowest was recorded for handlines. Ringnets had 
the lowest  species dominance index, while Jarife exhibited the highest attributed to 
more abundant large sized scombrid species (Katsuwonus pelamis and Thunnus 
albacares) in the catch. There was an observed size overlap between the gears. The 
ideal recommendation to sustain the reef fisheries of Msambweni - Vanga is to strictly 
enforce existing gear control bans such as beach seining, which target juveniles and 
destroy benthic habitats. 
 
Project 4: The Marine Ornamental and Curio trades in the Western Indian Ocean ς 
benefit or threat? 
Participating Countries: Kenya, Tanzania, Mozambique, Mauritius, Madagascar, United 
Kingdom) 
Source of Funds: WIOMSA-MASMA 
Duration: Nov 2009 – Nov 2010 
 
Research Problem 
Ornamental marine species (fish, invertebrates and corals) are the highest value-added 
product that can be harvested from coral reefs and are an important source of income 
and foreign exchange in developing countries. The marine ornamental trade involves 
over 40 supplying countries including Kenya, which is a leading exporter in the Western 
Indian Ocean region. There have been concerns that the high number of ornamental fish 
and invertebrates harvested for the ornamental trade could be leading to 
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overexploitation and related habitat changes due to the over collection of herbivorous 
species and the breakage of coral during collection. The fish trade is also highly 
selective, mainly targeting juveniles and small sized individuals of a selection of reef 
species. This has led to frequent incidences of stakeholder conflicts between 
ornamental fish collectors and other stakeholders. As a follow-up on mitigating resource 
use conflicts, a management planning taskforce was instituted to follow-up on 
streamlining the management of Kenya’s marine ornamental fishery by providing 
recommendations for improving the management of the fishery. This study therefore 
provides important information that will feed into developing a management plan for 
the fishery. 
 
Project Goal: 
The overall goal of the project is to provide a regional overview on the positive and 
negative impacts of the marine ornamental and curio trades in the Western Indian 
Ocean (Kenya, Tanzania, Mozambique, Madagascar, Seychelles, Mauritius, Comoros and 
Reunion) and make recommendations for management in terms of reduction of 
ecological and socio-economic impacts and increasing economic and social benefits to 
local communities. The Kenyan case study is focusing on collecting both fisheries 
dependent and independent data. Currently, some baseline information has been 
collected confirming high growth of the fishery in terms of species harvested and the 
volume. The case study builds on the existing knowledge base to facilitate better 
decision-making. 
 
Main objectives: 

¶ To assess the status of targeted fish populations 

¶ To identify key indicator species for long term monitoring 

¶ To assess socioeconomic impacts (positive and negative) of the trade 

¶ To identify potential management options, taking into consideration the existing 
state of management 

 
Field Activities: 
Ongoing field activities include the implementation of underwater visual fish census 
surveys in fished and unfished sites (MPA). The surveys are undertaken to compare the 
species composition, spatial and temporal variation, density and size frequency of fished 
selected species with depth strata of 3-5m and 10–12 m. In addition, there is ongoing 
collection of catch data to determine harvest and export trends. A stakeholder 
questionnaire has been developed to determine perceptions on historical trends, 
socioeconomic benefits of the trade and views on current management strategies. 
 
Other Project Related Activities: 
Project activities during 2009/2010 included attendance of the MASMA grantees 
meeting in October 2009 in Dar es Salaam, which reviewed proposed activities and 
project design recommendations from the review committee. This case study 
strengthens participatory research and knowledge exchange through co-operative 
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research and monitoring involving aquarium fishermen and exporters. This strategy has 
contributed to strengthening mutual understanding, trust, and long lasting partnerships 
for promoting participatory research and management of the fishery. 
 
Preliminary Findings 
Key findings from pilot fish census surveys in Shimoni confirm abundant ornamental 
species mainly belong to the damselfishes (Chromis viridis, Chromis dimidiata, Dascyllus 
aruanus, Dascyllus trimaculatus). Herbivores and omnivores make up approximately 
45% of fish collected. Fish collection occurs across the entire Kenyan coast, including 
Shimoni, Chale, Kinondo, Shariani, Tiwi, Shelly, Likoni, Nyali, Mtwapa, Jumba, 
Msumarini, Kipini and Lamu. Due to conflicts, some sites previously fished such as Nyali 
and Vipingo are no longer fished due to development of community managed areas 
within those sites. Highest fish catches are obtained from Shimoni (45%), followed by 
Jumba (20%) and Shariani (10%). Based on these preliminary findings, selection of sites 
for detailed population monitoring has been done. Anecdotal evidence from fish 
collectors have confirmed a reduction of some species including the angelfish 
Pomacanthus maculosus, while the damselfishes have been observed to be somewhat 
resilient to harvesting. These stakeholder perceptions are yet to be confirmed by the 
case study. 
 
Project 5: Natural Geography of Inshore Areas (NaGISA). 
Collaborating institutions: Institute of Marine Science (Tanzania) and University of 
Eduardo Mondale (Mozambique). 
Execution period: Ongoing 
 
Objectives 
The Global objective of NaGISA is to determine the global latitudinal and longitudinal 
trends in rocky shore and seagrass bed habitats and to collect basic data on of 
macrofauna and macroflora for the purpose of future monitoring. 

 
Activities 

¶ Conducted field work in Kenya (Shimoni and Gazi) and Egypt (Sharm el Sheikh) 

¶ Sample sorting and identification 

¶ Data entry and analysis 

¶ Preparation of manuscripts 
 
Methodology 
The sites were assessed using a standard protocol designed consultatively by NaGISA 
project scientists and described by Rigby et al. (2007). The protocol is a stratified 
random sampling design, which typically takes five replicate random samples along a 50 
m transect line set at the high, mid, and low intertidal strata and 1 m, 5 m, 10 m, 15 and 
20 m below maximum spring tide low water level wherever possible. The location of 
each replicate is taken by hand held GPS position and a photo taken for future 
reference. 
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Findings and Conclusions 
The data showed that the most common species of rocky shores and seagrasses in the 
Kenyan, Tanzanian and Mozambique coasts belonged to the class Polychaeta 
(Ceratonereis erythraensis) and Gastropoda (Cerithium sp.) during the high, mid, low 
and sub tides. The most common macroflora species were Thalassia sp. and Halophila 
sp. The biogeography data of the Indian Ocean ecosystems is scanty and therefore little 
information is known about it. In this project, I have been involved in the data analyses 
and a report/publication writing for the development of a biodiversity framework of 
inshore areas of the Indian Ocean. Such areas include Shimoni, Gazi, Inhaca 
(Mozambique) and Kizimkazi area in Zanzibar.  In addition, I am involved as one of the 
co-authors of the upcoming manuscript titled “Abundance and biomass of Common Sea 
grass Species in the Inshore Areas” that is enumerating the status of the seagrass at a 
global scale. This paper provides baseline data on the cover, abundance and biomass of 
common seagrass species found in 28 sites within 13 countries in which assessments 
were undertaken using a standard sampling protocol. From the results, the highest 
diversity of seagrasses was in the sites within the Indo-Pacific biogeographic region. 
 
Project 6: Reproductive biology of the orange-spotted grouper Epinephelus coioides 
(Pisces: Serranidae) from coastal Kenya 
Participating Institutions: KMFRI 
Scientific Team Members:  Simon Agembe 
Source of Funds: WIOMSA MARG 1 
Duration: Completed 
 
Research Problem  
The fisheries of groupers have declined worldwide mainly due fishing pressure on coral 
reef fishes. Although data on groupers reproductive biology are important for 
management of fisheries, such data are lacking in coastal Kenya. 
 
Objectives 

¶ The Overall objective of this project was to provide initial data on the 
reproductive biology of the commercially important orange-spotted grouper, 
Epinephelus coioides from coastal Kenya that can be used for scientific 
management of the stocks.  

¶ The specific objectives of the project were:  
i) To determine the size at first maturity of the species  
ii) To determine the spawning time of the species at both the small (lunar cycle) 
and large   (monthly cycle) temporal-scales. 
iii) To determine the sex ratio of the species landed in fisher catches 

 
Activities 

1. Field and lab work 
2. Data synthesis analysis 
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Brief site description and methodology  
The study was undertaken in three landing beaches on the southern coast of Kenya. The 
beaches were Msambweni, Shimoni and Vanga. Shimoni is located on the Pemba 
channel; it has three fishing villages, two on the mainland and one in the adjacent 
Wasini Island. Data were obtained at Shimoni from July 2007 to September 2008. 
Specimen was measured for weights, lengths and dissected, sexed and assigned 
maturity stages. 
 
Main findings  
The length-weight relationship results for the orange-spotted grouper, Epinephelus 
coioides, calculated was Wp = 0.011745 TL3.04. Sex ratio was 1:27.5 in favour of females. 
A chi-squared goodness of fit test showed that sex ratio was significantly different from 
a 1:1 ratio (χ2 = 49.281, df = 1, p = 0.000). The orange-spotted grouper, Epinephelus 
coioides, females had a length frequency distribution that was skewed to the left 
indicating dominance of young fishes in the catch. It was concluded that the sex ratio of 
the orange-spotted grouper, Epinephelus coioides, showed a deviation from unity sex 
ratio in favour of females. The length-frequency distributions showed high proportion of 
fishes were caught before reaching sexual maturity. The presence of high proportions of 
immature female fishes in the fishery suggested growth overfishing and spawning was 
found to be synchronized to lunar phase. Epinephelus coioides spawns during new 
moon. 
 
Project 7: Incorporating reef fish spawning aggregations into optimal designs for no-
take fishery reserves: Strengthening fisheries management and coral reef resilience in 
the Western Indian Ocean. 
Participating Institutions: KMFRI, CORDIO, SFA, IMS 
Scientific Team Members: Robinson, J., Samoilys, M., Agembe, S. and Jiddawi, N.  
Source of Funds: WIOMSA MASMA PROJECT 
Duration: Ongoing 
 
Research Problem  
Some 30 million people live in the coastal region of the Western Indian Ocean (WIO), 
many highly dependent on the region’s marine resources. Overfishing and destructive 
fishing techniques are of increasing concern. Fisheries management in the WIO is still 
poorly developed, with gear restrictions often the only measure in place, while small 
scale fisheries largely operate within open access regimes (van der Elst et al. 2004). 
Despite slow advances in fisheries management, Marine Protected Areas (MPAs) have 
been declared throughout the WIO, with over 70 now established, some dating back to 
the 1960s (IUCN 2004). In national reports to the South West Indian Ocean Fisheries 
Commission (SWIOFC), MPAs are often cited as fisheries management tools. However, 
as is the case elsewhere, the benefits to fisheries are poorly known or demonstrated.  
 
 
 



 

11 

 

Objectives 

¶ To define the spatio-temporal dynamics of spawning behaviour for aggregating 
species and to identify and determine the importance of aggregation fisheries.  

¶ To determine management requirements for spawning aggregations with a focus 
on optimal designs for no-take fishery reserves and assessment of the role of 
existing MPAs in protecting aggregating species.   

¶ To raise awareness and develop policy advice relating to the management of reef 
fish spawning aggregations at national, regional and global levels.   
 

Activities 
1. Biological and fisheries sampling  
2. The creel and fisher knowledge surveys  
3. Installation of aquatic arrays, verification of S. sutor spawning aggregation 

sites in Kenya  
4. Histological and data analyses. 

 
Brief site description and methodology  
Based at sites in Kenya (KEN), Seychelles (SEY) and Zanzibar (ZAN), the project comprises 
three inter-linking Work Programmes (WP).  
WP1: Biological and Fisheries Studies 
WP2: Fishery Reserve Design and MPA Assessment  
WP3: Policy/awareness 
 
Main findings and conclusion 
The project has been successful in verifying S. sutor spawning aggregations in Kenya and 
providing further verification of sites for E. fuscoguttatus. UVC monitoring programmes 
have now been established which, over time, will provide knowledge of the spatial and 
temporal dynamics of aggregations as well as their status. 
 
Imminent spawning indicated by the presence of females with running ripe (hydrated) 
oocytes was recorded in all months except April and August for S. sutor. Preliminary 
analysis of size at first maturity gave an estimate of 24 cm TL. This concurs with what de 
Souza (1988) found. 
 
Since our results from the different aspects of this project suggest E. fuscoguttatus 
populations in the south coast area are depleted, the decision to only use the non-
invasive method of UVC was considered a sound precautionary approach for the 
conservation of this species. 
 
Constraints/problems encountered 
The main problems encountered since the last progress report are:   

¶ We were unable to continue acoustic studies on E. fuscoguttatus in Kenya, as 
detailed above.  
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¶ With regard to reproductive studies of E. fuscoguttatus, we have had to consider 
the ethics of putting further pressure on a species that is probably over-fished in 
Kenya, as amply illustrated by the lack of specimens appearing in the monthly 
creel surveys, and the low abundance of this species seen in UVC surveys.  

¶ We therefore tried only one month of sampling elsewhere (Mtwapa, north 
coast) on the basis of anecdotal reports of “healthy” populations. However, none 
were captured.  

¶ We have therefore abandoned any efforts to capture this species and greatly 
increased our UVC surveys instead to obtain as much in situ information on 
spawning periodicity and behaviour in the Diani/Tiwi area.  

 
Project 8: Reproductive biology of Siganus sutor in Kenya (WP1 MASMA Project) 
Participating Institutions: KMFRI, CORDIO 
Scientific Team Members:  Agembe, S. and Samoilys, M.A. 
Source of Funds: WIOMSA MASMA  
Duration: Ongoing 
 
Research Problem  
Siganids (family Siganidae) are widely distributed in the Indo-Pacific region  As siganids 
constitute one of the most important fish stocks in Kenyan coastal waters (de Souza 
1988), knowledge of their reproductive biology is necessary to provide management of 
the fishery. 
 
Objectives 
The objective of this study was to determined the seasonal and lunar spawning 
periodicity of S. sutor in southern Kenya 
 
Methods and study area  
Artisanal fishery catches were sampled at the Msambweni landing site, southern Kenya 
5 days /month during the likely reproductive season and 3 days/month for the 
remainder of the year. Fish were sampled for length and weight, and gonads removed, 
weighed, and sexed and staged macroscopically based on the external appearance of 
the ovary, and the appearance of the oocytes within it, viewed with the naked eye. 
Gonads were sampled and preserved in formalin solution for histological preparations 
and microscopic staging based on standard techniques (e.g. Samoilys & Roelofs, 2000). 
Spawning periodicity was derived from trends in GSI and patterns in gonad maturation 
from the macro-staging results. 
 
Findings and Conclusions 
GSI and gonad macro-staging provided evidence that S. sutor was reproductively active 
for broad periods of time on the south coast of Kenya. Peaks in spawning were apparent 
in the Jan-Feb and Nov periods. Interestingly, although S. sutor are largely caught by 
basket trap, there was a small portion of landed catch from handline fishers. Catches 
from these fishers tended to be larger sized S. sutor, and were ripe during July and 
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August. The histology work is now in progress and will identify the reproductive seasons 
and lunar phases of S. sutor more precisely. 
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WORK PACKAGE 2: Assess the potential and develop adaptive 
aquaculture technology 

 
Programme overview 
Aquaculture is popularized as a booster to the livelihoods of coastal communities in 
Kenya. Small-scale coastal aquaculture has successfully been introduced throughout 
Asia and has the potential to be developed also in Kenya. Aquaculture research that was 
focused during this financial year aimed at providing catfish (Clarias gariepinus) 
fingerlings for the economic stimulus ponds constructed in Tana River and Taita Taveta 
in addition to helping the coastal people to culture mud crab (Scylla serrata) in the 
marine waters. Commercial seaweed farming for fisher communities at the south coast 
has also been introduced as one of the livelihood enhancing avenues under this 
program. All this is aimed at developing viable aquaculture activities by considering how 
different species and culture methods depend on resources out-from a wider 
perspective, and to find out how they fit within existing social structures. 
 
Project 1: Development of a catfish seed production capacity at the Mombasa station 
to serve the coastal region  
Participating Institution: KMFRI 
Scientific team members: David Mirera, Maurine Mukami, Betty Nyonje 
Source of Funds: GoK, Seed Grant 
Duration: 1 fiscal year (July 2009-July 2010) 
 
Research Problem 
The capacity to produce quality seed in quantities that are sufficient and reliable to 
promote culture of freshwater fish is inadequate within the coastal region. This capacity 
may include infrastructural, technical knowledge and funding. Although fish production 
through aquaculture on the global scale has averaged close to an impressive 50%, 
Kenya’s contribution in the sector has remained largely insignificant; producing a 
meagre 4,250 mt of farmed fish which accounts for about 3% of its total annual fish 
production. Its foreseen that the Economic Stimulus Program (ESP) of supporting fish 
farming in Kenya may improve the situation though there is greater need to overcome 
one of the major hindrance to the development of fish farming in Kenya i.e. lack of good 
quality seed in reliable supply. Therefore KMFRI’s Aquaculture Research Program aims 
at developing the capacity to produce good quality seed to meet the ESP demands and 
beyond. 
 
Specific Objectives 

¶ To produce quality seed (fingerlings) for Catfish and stock ESP ponds 

¶ To conduct experimental trials (Lab) on the survival and growth of spawned 
catfish fry 
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Methodology  
In the fiscal year 2009-2010 efforts were devoted to production of catfish seed to supply 
ESP ponds at Tana Riverin Coast province. Catfish broodstock (male and Female) were 
obtained from MOA in the Tana River through assistance of local villagers. All the 
obtained brood stock were stocked at the KMFRI concrete tanks to allow selective usage 
at spawning. The fish were fed with formulated feeds prepared by KMFRI aquaculture 
research program. Gravid females were induced to spawn using catfish pituitary gland 
while males were sacrificed to provide the said pituitary and milt. Females were 
stripped about 12 hours after inducement and eggs were fertilized using milt from 
sacrificed males. Fertilized eggs were placed in an improvised flow through system and 
hatching started after 12 hours at an average temperature 27 – 28oC. Hatching was 
complete within 36 hours and larvae were transferred to glass aquaria in the lab and fed 
with Artemia nauplii for one week before being transferred to nursery tanks. To assess 
survival and feed preferences by catfish fry, five days old fry were transferred to screen 
net cages placed in outdoor concrete tanks at density of 1500fry/m2 and feed with 
formulated feeds powder and artemia nauplii for 15 days.   
 
Main findings and conclusion  
A total of 94, 220 larvae were hatched from twelve successful inductions from July 2009 
to July 2010. From all the inductions a total of 15,000 fingerlings were successfully 
obtained and stocked in both ESP and private farms along the coast which formed only 
16.0% of the total fry produced out of the inductions. In this experiment up to 50% 
survival rate was obtained within the first week. Survival rate dropped with age/time.  
A number of experiments failed after induction due to inability of the eggs to be 
successfully fertilized possibly due to wrong following of procedures. Two other great 
challenges as identified from the beginning with respect to larval survival was 
cannibalism and the right weaner feed. A comparative study to assess survival and 
growth of catfish fry fed on artemia and formulated feeds indicated high survival and 
growth in artemia fed treatments compared to formulated feeds.  
 
Project 2: Small-scale, grow-out aquacultures of mud crabs Scylla serrata as a 
sustainable livelihood in East Africa 
Participating Institutions: KMFRI, Gothenburg University (Sweden), Mafia Island Marine 
Park (MIMP), Tanzania, Institute of Marine Sciences, Zanzibar, Tanzania 
Scientific Team Members: Per Moksnes, David Mirera, Razack Lokina, Jacob Ochiewo, 
Humphrey Mahudi, Narriman Jiddawi  
Source of Funds: WIOMSA, MASMA program 
Duration: 2 years (2009-2010) 
 
Research Problem  
Small-scale, aquaculture of mud crabs is progressively developing along the East Africa 
coast as an alternative source of income. The initiative may have potential to develop 
into an important source of income for the poor coastal communities. However, present 
crab farming in East Africa is based on "fattening" of sub-adults and is predicted to 
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become unsustainable if expanded due to a shortage of both crab seeds, feed and 
limited information of mud crab ecology. 
 
Objectives 

¶ To find a viable method for obtaining mud crab seeds without negative impact 
on wild populations 

¶ To develop new rearing methodologies of small juvenile mud crabs, and to 
investigate what sustainable. 

Activities 
1. Interviews with local fishermen 
2. Sampling of potential nursery habitats 
3. Laboratory cannibalism experiments 
4. Juvenile culture experiments in ponds at Kwetu 
5. Grow out experiments for juveniles to market size 

 
Brief site description and methodology  
The project was carried out in collaboration with local communities and coastal 
managers at both Mafia Island Marine Park (MIMP), Tanzania, and in Watamu Marine 
Park and Reserve (WMPR) and Mtwapa creek in Kenya. These areas were chosen 
because of the need to find alternative livelihoods for the coastal communities within 
the marine parks. By carrying out the project in two separate regions, important 
biogeographic variation in life-history traits in mud crabs, as well as important socio-
economic and cultural differences among coastal communities in the region, would be 
included in the study. Different methods were used to culture small crabs to establish 
the best culture method in the system. Crabs were subjected to different stocking 
densities and classes to enable viable recommendations to be made.   
 
Main findings and conclusion  
Cannibalism is strongly affected by both the size-composition of interacting crabs and 
the availability of shelter. Cannibalism on the smallest size class was very low when no 
larger crabs were present, irrespective of shelter (on average 0.8% 48 h-1) but increased 
to an average 4, 12 and 28% 48 h-1. Cannibalistic rates were also affected by the habitat 
in the nursery cultures, and decreased from 14% 48 h-1 when no substrate was used to 
<3% 48 h-1 when pieces of bamboo were available as shelter. These results demonstrate 
the importance of size-grading the crabs and provide structurally complex habitats in 
nursery cultures to decrease mortality due to cannibalism. While culturing juvenile crabs 
in ponds using net cages, high survival was recorded where bamboo substrates were 
used unlike where no substrate was used. However there was higher rate of escape of 
crabs from the cages to the ponds through net tearing. The net tearing became even 
more severe when the escape crabs became bigger and started tearing the nets from 
outside hence making retention by cages difficult. The preliminary results suggest that 
more survival of juveniles during the nursery culture could be obtained through use of 
substrates.  
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Project 3: Population dynamics and small-scale aquaculure of mud crab (Scylla serrata) 
in East Africa     
Participating Institutions: KMFRI, Dabaso Conservation group 
Scientific Team Members: David Oersted Mirera 
Source of Funds: IFS 
Duration: 1 year (2009-2010) 
 
Research Problem  
The techniques to farm early juvenile stages are missing which impede development of 
mud crab farming in the region.  The proposed project intends to establish the size 
structure, sex ratio and seasonal variability of mud crabs in Kenya; different methods 
will also be used to culture small crabs of starting 30mm carapace length to establish 
the best culture method in the system. In the culture systems, crabs will be subjected to 
different stocking densities, feed types and mixed/uniform size cultures to enable viable 
recommendations to be made.   
 
Objectives 

¶ To determine the population dynamics (size, sex, season) of mud crabs. 

¶ To compare different methods used to collect juvenile mud crabs for 
aquacultures 

¶ Assess applicability of different methods useds for culture of juvenile mud crabs  
Activities 

1. Carry out population dynamics of crabs 
2. Compare different methods of culturing mud crabs 
3. Assess stocking density 
4. Grow out experiments for juveniles to market size 

 
Brief site description and methodology  
The mud crab research is done in ponds and pens. Similar variables were tested in the 
ponds and pens to assess suitability in terms of survival and growth of mud crabs in the 
two culture systems. Different sizes and sexes of crabs were cultured together and 
individually to assess effect of size and substrate. The two substrates that were used in 
this experiemnt were bamboo pieces and artificial substrate made of manila sacks. 
Density tested was 2 and 4 crabs per meter square. 
 
Main findings and conclusion  
Preliminary results of the mud crab capture recapture experiments indicated that small 
creeks like Mtwapa have higher recapture rates for crabs compared to bigger creeks like 
Mida. This has implications such that mud crab exploitations may be more felt in small 
creeks hence needing quick management plans to revert overexploitation.  
Mud crab culture in pens seems to be complicated since sampling was only possible 
during spring high tides that occur during odd hours in most cases while pond culture of 
juveniles had all round sampling (no restriction on time). The assessments on growth 
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rates and survival also seemed to be good in ponds than pens. Effect of substrate in 
pens and ponds is yet to be assessed at the end of the experiment. 
 
Project 4:  Silvofisheries Training for Gazi bay communities 
Participating Institutions: KMFRI, Gazi fishermen group, Makongeni’s Baraka 
conservation group 
Scientific Team Members: David Oersted Mirera, Dr. Jared Bosire, Amina Juma 
Source of Funds: WWFEFN 
Duration: 6 months (2010) 
 
Research Problem  
Gazi bay has been the focus site for the multi displinary KMFRI research over the last 30 
years, ranging from mangroves, coastal erosion, seagrass, coral reefs, fisheries, socio-
economics and water chemistry. However the livelihood of the Gazi community has 
always remained low despite the high capacity which has been developed there. This 
has led to the need to introduce silvofisheries through milkfish and mud crab culture in 
line with mangrove reforestation and conservation.   
 
Objectives 

¶ Assess the understanding of the communities in silvofisheries.  

¶ To train the communities on livelihood alternatives 

¶ Build up site-based trials on silvofisheries. 
 

Activities 
1. Class training 
2. Demonstration 
3. Assessment 

 
Brief site description and methodology  
There was four days initial class work when silvofisheries concepts were introduced and 
then fieldwork was done. The candidate species were stocked and monitored within the 
time period of the project upon which assessments were done and a report developed. 
 
Main findings and conclusion  
In the first ten days training was done involving 24 members of two communities (Gazi 
and Makongeni). During this training, the participants were introduced to mangrove 
management planning and pond construction techniques. The participants were given 
basics on the biology of the candidate silvofisheries species and basic silvofisheries 
systems. More work is expected before the final recommendations and final workshop 
can be called.  
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Project 5: Extension Services 
Participating Institutions: KMFRI 
Scientific Team Members: David Oersted Mirera 
Source of Funds: Mr. Mugo (Farm owner) 
Duration: one month (2010) 
 
Research Problem  
The search for an affordable source of protein and income has been on the increase and 
most farmers are keen to make business out of any promising enterprises. The 
government through the ESP program has popularized fish farming in Kenya and now 
most of the small scale farmers are out to make business out of the initiative. It’s out of 
this that a businessman by name Mr. Mugo needed advice on how to construct fish 
ponds and stock fish with an aim of making business.  
 
Objectives 

¶ To carry out site selection and construct fish ponds in the farm  

¶ Stock and monitor fish growth and production to assess the business potential 
Activities 

1. Pond site selection 
2. Pond construction 
3. Fish culture  

 
Brief site description and methodology 
Mr. Mugo’s farm at Mafisini Shimba hills was surveyed to assess its potential for pond 
construction. A suitable site was selected next to a wetland and labour was sourced to 
start the construction of a fish pond. Using the KMFRI technical expertise, a fish pond 
measuring 12m by 12m was measured and construction started using local labour.  
 
Main findings and conclusion  
One fish pond measuring 12m by 12m was constructed with a period of 10 days (17th -
26th May 2010). The pond was filled with water to test its water retention capability. 
After one week, the pond was fertilized with organic manure and is now awaiting 
stocking of fingerlings since the natural food in the pond is now available for the fish to 
be stocked. The community members who participated in the pond construction 
process got good training and now only need technical assistance on pond dimensions 
and they can continue with the other process of construction with minimal supervision.  
  
Project 6: Formulation and production of affordable quality feed for aquaculture 
development 
Participating Institutions: KMFRI 
Scientific Team Members: Dr. Betty Nyonje, Morine Mukami 
Source of Funds: GoK 
Duration: One year  
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Research Problem  
Fish feeds constitute over 60% of the operating costs of aquaculture production 
systems. Our work at the programme has focused upon the use of supplementary feeds 
in order to make quality diets. We formulate feeds of different crude protein levels to 
be used for fish of various sizes. The ingredients used include Caridina niloticus, cotton 
seed cake and wheat bran. The ingredients are not used for human consumption hence 
there is no competition amongst the fish and human beings. Noting that the fish feeds 
are expensive our objective is therefore to formulate feeds that can give optimal growth 
to fish of different sizes. In Coast Province, fish farmers have to buy their formulated 
feeds from other major towns in Kenya. As a research aquaculture section it is our 
intention to ensure that we can formulate feeds and make them readily available and 
affordable for fish farmers within the Coast Province. This is very crucial especially in this 
era of the National Aquaculture Development Programme (NADP) under the Economic 
Stimulus Programme (ESP).  
 
Objectives 

¶ Formulate diets for different sizes of fish using supplementary feeds 

¶ Produce live feeds and use them for weaning fry  

¶ Conduct experimental testing of both live and dry feeds 

¶ Increase the algae species cultured in the wet (aquaculture) laboratory 
 
Activities 

1. Purchasing supplementary feed ingredients, collecting artemia cysts and sourcing 
for other types of algae 

2. Inoculating artemia in the lab and using it to wean fry and carry out an experiment 
3. Culturing algae in the lab and storing the culture media 
4. Measuring supplementary feed ingredients in the right quantities, mixing them 

and then make pellets or flakes 
5. Setting up experiments in the wet lab 
6. Data collection  
7. Data entry 
8. Data analysis 
9. Report 

 
Brief site description and methodology  
The project focused on by-products particularly agricultural wastes e.g. cotton seed cake 
and wheat bran. Feed formulation process involved quantification of the amounts of 
ingredients needed to form a single uniform diet in a proportion necessary to provide 
the organism with proper amount of nutrients. The feed formula was based on the 
target protein level required by particular species. Protein levels were determined by 
the standard Micro-Kjedahl Nitrogen methods or by extraction in a Soxhlet extractor. 
Grow-out diet consisting of 30% protein and a starter diet of 35% protein were 
formulated from Caridina niloticus, cotton seed cake and wheat bran/maize germ. The 
Pearson’s Square method was used for calculation of the quantities of the different 
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ingredients. For the starter diets the feed ingredients were sieved using a fine mesh 
while for grow-out diets the particles sizes were relatively large. The ingredients were 
weighed according to the quantified amounts and mixed to get a uniform feed. This was 
then either fed to the fish in form of dried pellets or flakes. The flakes were used after 
weaning the fish using live feeds. Different experiments were set up using the feeds 
prepared. 
 
Main findings and conclusion  
The diets formulated were already being used for feeding catfish and goldfish within 
Mombasa laboratory. The pellets and flakes were more convenient to use and store 
than the originally used agricultural by-products. It was also cheaper than buying or 
procuring feeds from shops selling fish feeds as we have to source them from far. Some 
feed testing experiments were been carried out for these diets that are under 
formulation.  
 
The main challenges faced here are:  

¶ The equipment for proximate analysis need repair 

¶ The pelletizer is manually run hence there is less production of feeds and there is 
need to have a mortar-run pelletizer. 

¶ Most fish farmers use earthen ponds hence to advice these farmers we need 
earthen ponds to carry out our experimental set-ups and compare with what 
farmers have. The experiments we carry out in the raceway tanks are not 
conclusive since there is a big difference between fish grown in the two 
scenarios. 

¶ The Caridina niloticus and cotton seed cake are sourced from far therefore we 
need more funding in order to test feeds that locally available in the coastal 
region. 

 
Project 7:  Development of a Seaweed Nursery for Kappaphycus alvarezi (cottonii) and 
Eucheuma denticulatum (spinosum) in the South Coast of Kenya 
Participating Institutions: KMFRI, Pact Kenya, Fisheries, BMU’s 
Scientific Team Members: Betty Mindraa Nyonje, Elisha M’rabu Jenoh, 
Source of Funds:  Seed GOK and Reco Map Kenya 
Duration: August 2009- June 2010 
 
Research Problem 
Seaweed farming has been used in many countries as an alternative source of income to 
coastal communities. This venture has the ability to change the social economic welfare 
of poor coastal communities, offer employment and foreign exchange to the countries 
involved in commercial seaweed farming. This venture has frequently been suggested as 
both a means to improve economic conditions and a means to reduce pressure on 
capture fisheries. 
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Commercial seaweed farming is highly developed in the Asian countries like Indonesia, 
Vietnam, Philippines and China where seaweed has grown to a major export and 
industrial crop. In East Africa only Tanzania has developed seaweed farming to a 
substantial level whereas in Kenya, commercial seaweed farming is in its infancy having 
been started in February 2010. Prior to the start of the commercial farming, a seaweed 
nursery/demonstration farm was established to act as the training ground for seaweed 
farmers to have hands on training, to provide the seed source for the envisaged 
commercial farms and also to take scientific data for the purpose of growth comparison 
on the three different growing methods namely: Off bottom, Net/lag and Broadcasting 
method. Observations and the results from these experiments were to be used for 
proper guidance of the seaweed farmers in Kibuyuni in the immediate future but also to 
provide science-based management information for use in fishery management, 
development planning and policy-making for the development of the seaweed industry 
in Kenya in the long term. 
 
Objectives 
Overall objective was to compare the three seaweed growing methods namely: Off 
bottom, Net/lag method and Broadcasting method in Kibuyuni.  
 
Specific objectives are: 

¶ To determine seaweed growth rates using the three growing methods. 

¶ To determine the growth rate of the two strains of Euchema denticulatum 
(spinosum) species. 

¶ To Assess effect of shocks to system during 12 months natural cycle; Pest 
species, Herbivorous fish. 
 

Activities 
1. Conduct monthly experiment on the seaweed growth rate 
2. Conduct data analysis to compare the performance of two Euchema 

denticulatum   strains 
3. Record all the shocks to system during 12 months natural cycle. 
 

Brief site description and methodology  
Site description 
The main study area was Shimoni-Kibuyuni village. In this village both Seaweed 
experimental and commercial plots were established. 
 
Methodology  
The first experiment started from August 2009 to November 2009. The second 
experimental setup was established in December 2009 after ending the initial 
experiment. During this period all work on the nursery was done hand in hand with the 
community for easy transfer of knowledge. This involved all seaweed husbandry like 
replanting of seeds, harvesting, drying of seaweed and cleaning of ropes. Seeding was 
done every spring low tide. Data on growth in grams was taken using a portable 
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electronic weighing balance.  The condition of the harvested seaweed was also recorded 
and both seawater temperature and salinity recorded were recorded. Herbivory, 
sedimentation and ice-ice infestation was also observed and recorded.  
 
Main findings and conclusion  
Generally the best growth rate was recorded in the months of August (3.36) and 
September (3.55) for all the methods whereas the worst months were the months of 
March, April and May with all this months recording less than 1%  with April and May 
recording negative values. The brown strain had a better growth rate than the green 
strain with net/lag method leading in production followed by the off-bottom method for 
both strains. Cases of ice-ice and fish herbivory were mainly experienced in October and 
November. The destructive event of pest seaweed was experienced in the month of 
February and March.   
 
Generally the project went as planned, having established the experimental plot from 
August 2009 to November 2009.  During this period all work on the nursery was done 
hand in hand with the community for easy transfer of knowledge after which the 
commercial phase of the project was started with more than 15 farmers participating on 
the commercial farming. During the nursery phase the dried seaweed weighed a total of 
two tonnes which was sold to an investor from Tanzania at the cost of 20 000 Kenya 
shillings. This money was given to the farmers as their fast sale. Since the introduction of 
the commercial phase, the farmers have been able to sell green seaweed to Pact Kenya 
for the purpose of developing new farms in other areas. However the introduction of 
cottonii has not been done as per the program. This is due to the delay by KEPHIS 
(Kenya Plant Inspectorate Services) to grant the importation certificate.   
 
Project 8: Ornamental fish production   
Participating Institutions: KMFRI 
Scientific Team Members: 9ƭƛǎƘŀ aΩǊŀōǳ WŜƴƻƘΣ Dr. Betty Mindraa Nyonje  
Source of Funds: Seed GoK 
Duration: August 2010-June 2010 
 
Research Problem 
Ornamental fish farming is a way of revenue generation that has been widely used. In 
Kenya, this venture has not been fully appreciated as a way of revenue generation. 
Today, there are a number of ornamental fish dealers who mainly target the European 
and the American market.  However, a few ornamental fish dealers who mainly target 
both the local and regional market have come up recently. Kenya marine and fisheries 
research institute endeavored to produce ornamental fish en mass for revenue 
generation. During the production process emphasis was put to production of different 
ornamental fish species. In order to enhance revenue generation, we aimed to make 
aquaria prototypes so as to market ornamental fishes as a complete package.                    
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Objectives 

¶ To  breed goldfish en mass  

¶ To  sell the goldfish for revenue generation  

¶ To make gold fish aquarium for sell as a complete package.  
 
Activities 

1. Produce at least 500 ornamental fish per month.  
2. Generate  revenue from sale of ornamental fish 
3. Make aquaria prototypes and market as complete package  

 
Site description 
The main work station was Mombasa center wet lab where all activities were 
undertaken. Mombasa being a tourist town has a high demand of ornamental fishes. For 
a start we targeted the ornamental fish dealers and walk in clients as our market.  
 
Breeding methodology  
Fish breeding was mainly done by natural method which involved triggering the 
ornamental fish to spawn by changing the water temperature and the water level. This 
method had a good degree of success though we did not fully reach our target owing to 
very old brood stock and few numbers of males in the brood stock.  
  
Current status and recommendation  
During this period we were able to produce ornamental fish en mass though not to the 
target of 500 fingerlings per month due to an old brood stock and lack of sufficient 
males in the brood stock. However we were able to purchase more brood stock on June 
this year.  
 
The department also initiated training on aquarium making during which five designs 
were conducted. Due to financial constraint we could not further make aquariums to 
enable us sell the ornamental fishes as a whole package so as to maximize on the profit. 
From the ornamental fish sale, this year, we were able to get revenue amounting to 
about 19,000 Kenya shillings.  
 
The revenue collected from the sale of ornamental fish was generally not as we 
targeted. We therefore need to stick to plan and be able to get funding so as to sell the 
ornamental fish in nicely designed aquarium in order to get better returns.  
 
Project 9: Fish farming enterprise productivity programme  
Scientific team members: David Mirera 
Funding source: GoK (Economic Stimulus program) 
 
Brief summary of project 
The fish farming enterprise productivity programme entails the production of fish in a 
managed environment in marine and fresh water systems for food production and 
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commercial purposes. The activities under this programme included the construction of 
fish ponds, construction of hatcheries, production of fingerlings, stocking of the ponds 
with fingerlings, fish seed and feed production, fish harvesting and marketing, 
participants trainings on fish farming and best fish business practices and planting of at 
least, twenty tree seedlings around the pond area to integrate agro-forestry with fish 
farming practices for conservation of our environment. This programme was being 
implemented at constituency level. 
 
Programme Strategic Objectives 
The programme addressed the following strategic objectives: 

¶ Sensitize and mobilise the potential fish farmer 

¶ Conduct trainings for participants in the programme  

¶ Develop and stock fish ponds 

¶ Support aquaculture extension services and quality assurance 

¶ Support suitability mapping for aquaculture potential in Kenya 

¶ Support aquaculture centres to enhance their seed and feed production capacity  

¶ Support aquaculture products market development 

¶ Mainstream proposed support from the development partners 

¶ Integrate agro-forestry with fish farming at the cluster level 

¶ Monitor and evaluate the project development process 
 
Progress 
A total of 12,994 earthen ponds measuring 300m2 have been completed for phase 1 
which is over 92% ponds. Two thousand one hundred and sixty three have been stocked 
with Nile tilapia (Oreochromis niloticus) and African Catfish (Clarias gariepinus). Over 
two million fingerlings have so far been stocked. KMFRI has developed a feed 
specification for the Economic Stimulus national program. 
 
Constraints  
Delay of funds release from Treasury for phase II of the project 
 
Way forward 

¶ Construction of more 14,000 earthen fish ponds in 140 constituencies is 
underway to complete phase I 

¶ Phase II of the program to be implemented under government funding in 160 
constituencies. 
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WORK PACKAGE 3: Developing techniques for reducing post-harvest 
losses 

Programme overview 

The natural products and post harvest technology programme has focused mainly on 
methods of improved fish processing either by fish smoking or solar drying. This has 
involved installation of solar dryers and improved fish smoking ovens in various regions 
of the south coast and north coast. In the south coast area of Shimoni, a solar tunnel 
dryer was installed though not tested. In the North coast areas of Moa, improved fish 
smoking ovens were constructed and various smoking trials of fish using different trees 
or tree products carried out. This was also repeated for marine fish in south coast of 
Kenya. A solar tunnel dryer was also delivered but was not yet installed. Attempts were 
also made in the year to evaluate the performance of the dryers installed in reducing 
post harvest losses. This was carried out in Jasini Vanga. In Kipini area, a hybrid solar-
windmill dryer was under construction awaiting installation once completed. In Kisumu, 
value added omena products were produced with a local community. 

Project 1: Predictive model for post-harvest losses evaluation  

Participating Institutions: KMFRI 
Scientific Team Members:  Peter M. Oduor-Odote, Cyprian Odoli  
Source of Funds: GoK 
 
Problem  
Traditional and improved processing systems for fish have been introduced in various 
fish processing sites though it is never known by how much post harvest losses are 
reduced.  
 
Objectives 

¶ To come up with an appropriate and efficient loss assessment methodology 
applicable in our fishery 

¶ To compare losses due to traditional and the developed rack and solar dryers 
 
Methods and study area 
The study area was in Jasini-Vanga where after consultative meetings with the 
community to explain the mission, a drying rack was constructed and the existing solar 
dome dryer refurbished. A predictive post harvest loss model was tried out on drying of 
sardines. Fish were purchased in a measure of “tenga” basket equivalent to 70 kg of 
fish. Triplicates of 5kg each were weighed separately and dried. The comparisons were 
made with those that were dried using the traditional methods, on the drying rack and 
in the solar dryer. The load tracking method, direct observation and semi structured 
interviews were used to generate information on product quality and post harvest 
losses. After processing, the weights of products from different treatments were 
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recorded and the same noted at successive distribution stages to wholesalers. In Load 
tracking method, the following measurements were recorded; Start weight as the 
weight of the quantity of fish that enters the chain or is processed, weight lost (the 
weight of fish physically lost during processing) percentage left after drying and weight 
at low price (fish sold for a reduced price).  
 
Preliminary findings 
In the current study, a shorter drying time was observed in the sardines dried 
traditionally on the beach. This could be associated with the high salt content on the 
beach and the double drying effect (from atmosphere and sand) after the sand heats up. 
The major challenge with the solar dryer is the high humidity level in the drying cabinet 
during drying and is being addressed. Although higher temperatures were recorded in 
the solar dryer, humidity turns out to be the major cause of extended drying time.  The 
quality of the fish dried in the solar dryer were however superior with less post harvest 
losses compared to those dried in the rack and traditionally on the beach. Based on the 
post harvest loss model, losses worth Ksh 394.30 per “tenga” dried were recorded. This 
was an equivalent of 14.9% losses which were calculated as: (394.24/2637.6*100), 
where 394.24 is net total losses and 2637.6 is the maximum value of processed fish 
obtained by multiplying best price per kg which was 120 with weight at processing stage 
in the output table which is 21.98 kg). The value was calculated as the difference 
between the improved drying methods used as control during losses quantification and 
traditional drying methods. 
 
Project 2: Solar drying technology for fish drying in the Tana-delta region 
Participating Institutions: KMFRI 
Scientific Team Members:  Peter M. Oduor-Odote 
Source of Funds: GoK 
 
Objectives 

¶ To develop and test a functional solar tunnel dryer for drying fish in Moa in the 
Tana-delta region, strategize on how to get more funding for construction of 
more solar dryers and develop value added solar fish products.  

¶ To introduce improved drying technologies in the Tana-delta region.  

¶ To produce better quality dried fish in the Tana-delta region. 
 
Problem 
Fish smoking and sun drying are the main methods of fish preservation in the Tana-delta 
region. Fish drying takes place in the open leading to contamination of the fish by 
insects, birds etc which result in lower quality fish. The introduction of improved fish 
drying systems like solar dryers helps eliminate insect infestation and any form of 
contamination since drying is in enclosed systems. This leads to fish of better quality. 
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Status: On going 
 
Project progress 
All the components of the solar tunnel dryer are already delivered in Moa awaiting 
installation which shall take place in July 2010  

Project 3: A hybrid solar-windmill dryer for fish drying in Kipini  

Participating Institutions: KMFRI 
Scientific Team Members:  Peter M. Oduor-Odote 
Source of Funds: National Council of Science and Technology 
 
Technological and Scientific Objectives 

¶ Construct an integrated solar tunnel dryer-windmill system  

¶ Conduct drying trials of selected fish on the dryer all year round and establish 
drying characteristics of the selected fish species 

¶ Compare performance of the integrated system with the solar tent dryer and 
drying racks commonly used 

 
Study area: Kipini 
 
Problem 
Processing of fish whether by traditional or improved fish processing methods by drying 
are normally hampered during cloudy or wet weather conditions. Drying systems need 
to be introduced that can be used during both wet and dry seasons. The introduction of 
a hybrid solar-windmill system creates a situation whereby drying can continue during 
both dry and wet weather.  As the wind does not blow all the time, nor does the sun 
shine all the time, solar and wind power sources alone are poor sources of energy. 
Hybridizing solar and wind sources together with storage batteries to cover the period 
of time without sun or wind provides a realistic form of energy generation that can be 
used to dry fish throughout the day, at night and during damp weather.  
 
Project progress 

a) Solar tunnel dryer part including insulated tank  is already fabricated at KMFRI 
awaiting transportation to Kipini 

b) The wind parts are already delivered in Kipini awaiting commencement of 
installation in July 

c) Dome dryer and Rack dryer are already constructed in Kipini  
d) Workshop capacity at KMFRI is improved due to this activity since dryer was 

fabricated at KMFRI incorporating KMFRI staff in training 
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Project 4: Optimal use of Different Trees or Tree Products for Smoking African and 
Marine Catfish to Improve Quality and Conserve Aquatic Resources in Kipini and Tana-
Delta Areas of Kenya 

Participating Institutions: KMFRI 
Scientific Team Members:  Peter M. Oduor-Odote 
Source of Funds: Commission for Higher Education 
 
Objectives  

¶ To evaluate fuel wood on smoked fish quality for local and wider national and 
international markets 

¶ To Conduct Shelf Life Evaluation 
 
Problem 
Fish smoking is an old age tradition for fish preservation using wood fuel. There are 
however traditional types of trees used to smoke fish while there exist other sources of 
wood that can be tried out in fish smoking. Acacia is normally the tree of choice in Tana-
Delta area though the Alien tree Prosopis is also widespread there. Coconut husks are 
left in wastage while they can be used as sources of wood fuel to ease pressure off 
traditional trees like Acacia. Smoking of fish using different tree species can help ease 
off pressure from the trees that are traditionally utilized. Insect infestation during 
storage of fish is a problem leading further to more post harvest losses. Trees like Neem 
can be tried out in smoking to evaluate their effect on insect infestation during storage. 
Traditionally freshwater catfish is the fish that is mainly smoked in the Tana-delta region 
while the marine catfish that resembles the African catfish is treated as a low value fish 
and is mostly dried. Introducing marine catfish in filet form as a newer candidate species 
as a smoked product may also ease pressure off the African catfish.   
 
Study area and Methodology 
This study was conducted in Moa in the Tana-delta region. 6 block-walled improved fish 
smoking ovens were constructed. The African catfish and marine catfish fillet were each 
smoked with 4 tree products –Acacia raddiana, Prosopis juliophora, Azadirachta indica 
and Cocos nucifera. Body composition was evaluated as well as organoleptic parameters 
taste, appearance, texture and overall acceptability. Insect and mould infestation, 
humidity, temperature and colour were determined during storage.  
 
Findings and conclusions 
Protein in smoked freshwater catfish fillet ranged between 73.20% to 87.10% and 62.2% 
to 80.50% for marine catfish. Fat was 2.75% to 4.37% for smoked freshwater catfish and 
from 2.l92% to 9.26% for marine catfish. Ash was from 4.95% to 6.44% for freshwater 
and 3.96% to 6.47% for marine catfish. Moisture was from 9.80% to 11.20% for smoked 
freshwater catfish and 8.00% to 10.40% for marine catfish. There was no significant 
difference in taste and overall acceptability of fresh and marine catfish smoked with all 
the 4 tree species. Significant differences in texture and appearance were observed 
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between marine and freshwater catfish smoked with Prosopis and appearance only 
between freshwater and marine catfish smoked with coconut husks. The organoleptic 
scores for taste in all cases were between 4.0 and 4.6, texture 3.3 to 4.6, appearance 3.4 
to 4.7 and overall acceptability 3.6 to 4.4. A score of 2 and below was not acceptable. 
The high scores showed that all the fuel materials used had a significant positive impact 
on the quality of fish and that the marine and freshwater catfish when smoked are 
simi8larly acceptable. Acacia and coconut husks had comparatively the best determined 
colours which agreed with the visual observations. There was no mould attack on any 
fish during the 170 day storage period. There was insect attack to the point of rejection 
first in the Prosopis and coconut smoked fish after 140 days of storage and after 160 
days of storage with Acacia and Neem smoked fish. The trees can be ranked as Prosopis, 
Coconut husks, Acacia, Neem for freshwater catfish and marine catfish in terms of 
performance on insect infestation during storage. The mean humidity during the storage 
period was 64.2%±2.50 while temperature was 31oC±0.50. 
 
The tree commonly used for fish smoking in the Tana-delta is Acacia. The performance 
of Prosopis, Neem and coconut husks is commendable especially in terms of 
organoleptic properties like taste, texture, appearance and overall acceptability. There 
was no difference in taste and overall acceptability of the fish fillet slices smoked using 
different trees. Freshwater catfish is commonly smoked in the North coast of Kenya 
while the marine fish is sun dried. Introducing their smoked fillet as new value added 
products stand a chance in the market as they were organoleptically acceptable. The 
shelf stability is good considering that initial moisture levels were 8 to 11% and they 
could be stored effectively under ambient conditions for over 120 days (4 months) 
before being rejected due to insect infestation only. The freshwater catfish was always 
attacked earlier by insects than the marine catfish. The abundant Prosopis would be a 
convenient source of fuel for fish smoking and the low value marine catfish can be 
smoked to an acceptable product. Coconut husks are available for free and can reduce 
further the investment costs of fish smoking 
 

Project 5: Up -scaling of Improved Fish Processing by Smoking and Solar Drying at 
Shimoni in the Kenyan south coast for Food Security, Poverty Alleviation and 
Biodiversity Conservation. 

Participating Institutions: KMFRI 
Scientific Team Members:  Peter M. Oduor-Odote 
Source of Funds: Light House Foundation, Germany 
 
Objectives 

¶ To produce high quality value added smoked and solar dried fish for the local 
and wider national and international markets.  

¶ To construct a functional solar tunnel dryer in Shimoni at the fish banda.  
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Problem 
Improved fish processing systems for smoking and solar drying were introduced in Gazi 
and a need was seen to transfer the same technology to Shimoni which lands more fish. 
This was because the traditional methods that were in use there led to poor quality 
products with lower market values.  The improved systems were to provide an 
opportunity to process the fish whether dried or smoked strategically in large quantities 
just prior to the end of the fishing season to ensure there was no shortage between 
April to August. With the introduction of improved fish smoking, evaluation of different 
tree products in smoking was necessary to reduce future potential pressure on a single 
tree species especially mangroves. 

 
Study area and methodology 
Fish smoking trials were conducted using Siganids (Tafi) which was smoked using 6 
different tree species. The actual fish smoking took place in Moa where infrastructure 
for fish smoking is well developed. The six tree types or products were coconut husks, 
saw dust, mangroves, Acacia, Prosopis and Neem. Organoleptic assessment was 
determined upon completion of smoking. The parameters determined were taste, 
appearance, texture and overall acceptability. Insect and mould infestation, moisture, 
humidity, temperature were determined during storage 
 
Findings and conclusions 
There was no significant difference (p>0.05) in taste, texture, appearance and overall 
acceptability in fish smoked using the 6 different tree species except for difference in 
taste between fish smoked using Neem tree and the ones smoked with sawdust and 
coconut husks. The organoleptic scores for taste in all cases were between 3.0 to 4.5, 
texture 3.0 to 4.0, appearance 3.1 to 3.9 and overall acceptability 3.1 to 3.6. The quality 
score for taste was highest in fish smoked with sawdust and coconut husks and 
significantly different (p<0.05) from the rest. The taste score for the fish smoked with 
Neem tree had the lowest score of 3. The fish smoked with sawdust and coconut husks 
also had the highest mean scores of 4.3 for overall acceptability though not significant 
and the Tafi smoked with Neem had the lowest score of 3.1. A score of 2 and below was 
not acceptable. The scores were however all above the level of rejection meaning that 
all the products were acceptable. The high scores showed that all the fuel materials 
used had a significant positive impact on the quality of Tafi. There was no insect attack 
on the fish during the 39 day storage period. The first fish to be rejected due to mould 
attack were smoked by Neem, Prosopis and coconut husks after 32 days of storage. The 
remainder smoked with sawdust, Acacia and mangroves were re3jected by the 39th day 
when mould appeared. The moisture content was lowest in Acacia smoked Tafi and 
highest in sawdust, mangrove and Neem smoked Tafi. Coconut husks and Prosopis 
occupied the positions in between. Acacia, coconut husks and Prosopis had the highest 
oven temperatures and lowest humidity and also smoked the fish to lower moisture 
content. Moisture increased in all the fish smoked with different trees during storage. 
The mean humidity during the storage period was 86.6%± 5.58 while temperature was 
24.8oC±0.97. 
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Smoked Tafi has organoleptic properties that are acceptable and can be availed in the 
market as a new product. Whereas the tree of choice for smoking freshwater fish at the 
coast is Acacia, other trees can be used alongside it to smoke marine fish with 
production of acceptable products. The use of waste tree products like sawdust and 
coconut husks with acceptable results is a means of reducing cost of initial input for 
trees used in fish smoking and provides a way for environment conservation because 
less wood fuel shall be used. The utilization of Prosopis juliophora which is an alien 
invasive species considered a nuisance as a wood fuel in fish smoking will considerably 
reduce its population in fish smoking areas. The open air storage period of 39 days 
achieved for hot smoked Tafi is commendable considering that marine fish species 
contain highly saturated fatty acids that lead to spoilage. The invasion by mould by day 
39 of storage is due to the moisture content and humidity during storage. The apparent 
weakness of the Neem tree in controlling mould attack could be due to inactivation of 
its bioactive components in smoke probably by heat. Further evaluation of neem tree in 
microbial control during storage needs to be studied.  More work still needs to be done 
to analyze intrinsic properties of smoke produced by the trees used in fish smoking to 
understand more about their interaction with fish muscle for desirable organoleptic 
effects especially flavouring action of various smokes. 
 
Challenges 
The solar tunnel dryer is now installed in Shimoni. The solar tunnel dryer was 
experiencing challenges as the glass covers for the collector kept cracking. This matter is 
still being addressed.  

Project 6: Development of an integrated solar tunnel dryer for fish drying along Lake 
Victoria 

Participating Institutions: KMFRI, JKUAT  
Scientific Team Members:  Peter M. Oduor-Odote 
Source of Funds: VIC RES 
 
Objectives 
To develop value added omena products by solar drying.   

Problem 
Fish preservation in Kenya must be elastic to involve newer techniques of processing 
than the traditional methods and thinking currently in place. Freshwater sardine –
Omena comprises 44% of the total catch of fish in Lake Victoria and the dried form is the 
most widespread fish commodity. Omena fishers are however poor. One of the ways for 
the Omena fishers to realize maximum profits from catch is to become innovative, break 
away from the past and adopt modern technologies of processing that will increase the 
economic value of their fisheries at any available opportunity by producing value added 
omena fish products. Producing marinated omena products is one way of adding value. 
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Study area and methodology 
The study area was in Kisumu at Kichinjio where a solar dryer was also installed. Value 
added omena products were prepared by using soy, teriyaki, chilli and brine marinades. 
The local community was involved in preparation of the marinades. Pre weighed omena 
were placed in the marinades for 2 hours then drained and transferred to the solar 
dryer where drying proceeded for 8 hours.  Upon removal, organoleptic tests were 
carried out where taste, appearance, texture and overall acceptability were determined. 
A score below 2 was considered unacceptable on a hedonic scale of 1 to 5.  
 
Findings and conclusions 
 The score for taste for untreated omena in the solar tunnel dryer was 1.7 while in the 
omena treated with teriyaki, brine, chilli, soy and from the supermarket shelves it was 
2.7, 4.2, 2.6, 4.0 and 2.6 respectively. The score for taste was highest in the brine and 
soy treated omena. The score for texture was 1.8 for the untreated omena while it was 
highest in omena treated with soy marinade. The score for appearance was 2.0 in the 
untreated omena and was again highest in soy marinade treated omena. The score for 
overall acceptability was 2.0 for untreated omena and highest for omena treated with 
soy marinade with a score of 4.0. The omena treated with soy and brine had higher 
scores than the omena currently in supermarket shelves which scored almost the same 
as teriyaki treated omena. 
 
The high organoleptic scores obtained in this study indicate that the value that was 
added by marination to the omena was appreciated and hence introduction of such 
products in the market could yield good returns. More studies need to be done to 
optimize production conditions of marinated omena to fully exploit potential of 
marination.  
 
Project 7: Community involvement at Gazi and Shimoni in production  and marketing 
of value added fish products by improved drying and fish smoking methods for better 
Income, Improved Livelihoods and Food Security.  
Participating Institutions: KMFRI, JKUAT and Coast Rural Development Organization 
(CRDO) 
Scientific Team Members:  Peter M. Oduor-Odote 
Source of Funds: Light House Foundation, Germany 
 
Objective 
Quality and value addition of selected seafood products for better livelihood for local 
communities in the south coast of Kenya. 
 
Technological and Scientific Objectives 

¶ Determine potential and suitability of value added fish products for smoking or 
drying trials 

¶ Undertake post harvest analysis to establish shelf life 
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Problem 
Whereas the studies in Gazi and Shimoni have included technology transfer that have 
been adopted well by the two community groups on fish smoking and drying, the full 
potential of utilization of the value added smoked or dried products from such value 
added production systems is still to be realized. This is because currently the 
communities in the areas where these improved fish products are processed and their 
trading counterparts at intercommunity level cannot afford the real price of the better 
quality products. This has been brought about by levels of poverty in the regions 
compounded by the adverse effects of drought and the global financial meltdown. The 
situation has led to the need of looking at the market beyond the initial target local 
community areas into the national markets. Such new markets, expanded to reach the 
national level also come with their challenges. The challenges facing the local fish 
processors  necessitates that they become innovative, breakaway from the past and 
adopt modern technologies of processing that will increase the economic value of their 
fisheries at any available opportunity.  
 
Study area 
The study area is in Shimoni in the south coast of Kenya. Value added fish products are 
to be produced by marination among other methodologies 
 
Project progress 
Training and consultative workshops with the Shimoni BMU members in the Fisher folk 
group was held. Piped water was restored in the Shimoni Fish Banda. 
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WORK PACKAGE 4: Investigate the demographic and cultural 
characteristics of the fisher families in order to understand the 
relationship between the aquatic resources and the rising human induced 
pressures 

 
Programme overview 
Socio-economics research programme deals with the studies on social and economic 
issues that affect the coastal communities and impact on the use and management of 
marine and coastal resources. Specifically, in 2009-2010 performance period, the 
programme focused on:- 

¶ Investigating the demographic and cultural characteristics of the fisher families 
in order to understand the relationship between the aquatic resources and the 
rising human induced pressures.  

¶ Study alternative fisheries management systems focusing on the participation of 
communities on sustainable management of aquatic resources.  

¶ Study community vulnerability to emerging issues such as climate change and 
their capacity to cope and adapt to these issues 

¶ Study the causes and impacts of high poverty levels in fisher communities. 
 

Project 1: Small-scale, community-based, grow-out aquacultures of mud crabs Scylla 
serrata as a sustainable livelihood in East Africa  
Participating Institutions: KMFRI, KWETU training centre, Department of Economics, 
University of Dar es Salaam, Department of Marine Ecology, University of Gothenburg, 
The Beijer Institute of Ecological Economics, The Royal Swedish Academy of Sciences, 
Mafia Island Marine Park (MIMP), Institute of Marine Sciences, Zanzibar, University of 
Dar es Salaam; Fisheries Department 
Scientific Team Members: Jacob Ochiewo, Fridah Munyi, Edward Waiyaki 
Source of Funds: WIOMSA – MASMA Project 
Duration: 2009-2011 
 
Research Problem  
The most pressing issues for achieving sustainable development of mud crab farming in 
East Africa are avoiding potential overexploitation and unsustainable harvesting of large 
sub-adults for crab-fatting, and finding sustainable supply of feed resources. Today’s 
crab farming is unfortunately not more sustainable than the traditional fishing of adults, 
and will not increase the total production of crabs in an area. This is because the 
average mortality of harvested sub-adults in crab-fattening farms (10% month-1; ASCI-
VOCA 2005) is higher than their estimated natural mortality in the wild (2% month-1; 
Mahika et al. 2005). Thus, there is a need to find a more sustainable way to obtain seed-
crabs for aquaculture. Larval hatcheries have been suggested as a long-term solution to 
meet an increasing demand for seed-crabs in Tanzania (ASCI-VOCA 2005). 
Unfortunately, despite indications of success at laboratory scale, large-scale commercial 
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hatchery development for Scylla serrata has been very slow due to series of problems 
(Allan & Fielder 2004, Ut et al. 2007). It is therefore not yet realistic to expect high 
technology hatcheries to provide a dependent and low priced supply of seed-crabs to 
local farmers in East Africa. 
 
The seed-fishery would be more sustainable if juvenile crabs were caught at a very 
young age, i.e. soon after settlement. In many crab species, predation mortality in early 
juvenile stages is very high (>99% per month) and often density-dependent, but 
decreases exponentially as the crab grows and obtains a size-refuge from predation. If 
seed-crabs were fished before such a predation-bottleneck, negative impacts on local 
populations would be minimized. Moreover, in most crab species, post larvae and small 
juveniles actively select structurally complex habitats that provide shelter from 
predation, where they accumulate in high numbers (Moksnes 2002, Moksnes & Heck 
2006). If these habitats are identified, high number of small juvenile crabs could 
potentially be collected with little effort, and before most natural mortality has 
occurred. The nursery habitat for S. serrata is presently not known. 
 
To find acceptable and sustainable sources of supplementary feed to both juvenile and 
adult crabs, there is a need for systematic inventories of available feed resources on 
local and regional scales out-from a food security perspective.  
 
From an economic perspective there is also a need to assess the cost-return of the 
activity and to investigate present and future market potential, as well as infrastructure 
and government policies for mud crab farming. Finally, when introducing a new 
livelihood in a community/ region, it is important to assess potential social and cultural 
issues/obstacles for the activity. This is best done by early involvements of the 
community and by taking advantages of local and traditional practices and knowledge.  
 
Objectives 

¶ To evaluate the potential for grow-out aquacultures of mud crabs in a socio-
economic context, specifically 
- social, cultural, economic, attitude and resource related obstacles for crab 

farming 
- Identify groups in the community interested in this income generating 

activity and learn their opinion (special attention will be given to the women) 
- market, infrastructure and government constraints, opportunities and risks. 

¶ Find a viable method for obtaining mud crab seeds without negative impact on 
wild populations 

¶ To develop new rearing methodologies of small juvenile mud crabs, and to 
investigate what sustainable, local feed resources that are available for crab 
farms.  
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Activities 
1. Start-up meeting for the research team 
2. Data collection and preliminary analysis 
3. Preparation of progress report 
4. Submission of progress report to KMFRI and MASMA PC. 

 
Brief site description and methodology  
Site description 
Four coastal communities around Watamu Marine Park and Reserve (Dabasso, Dongo 
Kundu, Mida and Uyombo) were initially selected as potential villages for the socio-
economic study. The villages were purposively selected as a case study based on their 
engagement in mud crabs farming or mud crab trading activities. An additional village 
was added around Mtwapa to establish the influence of crab fattening research at the 
Kwetu Training Centre in the recent years. 
 
Methodology 
Before data collection began in Kenya and Tanzania, all project members participated in 
joint group discussions at the beginning of 2009 with villagers from the 4 selected 
communities in Mafia. Representatives from the village leaders, fishermen and crab 
farmers in the communities were informed about the project, how and when it could 
affect the village, and about the socioeconomic interviews. Discussions were initiated 
about the village previous experience of crab farming, its success and problems. The 
project's goals regarding sustainability of crab farming were also discussed with the 
community members. Based on these discussions, a joint questionnaire and checklists 
were developed and pre-tested for structured interviews, key informant interviews, 
focus group discussions (Bunce et al. 2000, de la Torre-Castro et al. 2007), and economic 
assessments, which were to be carried out in the identified villages in both Kenya and 
Tanzania. The Kenyan team-members later conducted similar group discussions with the 
communities at Dabasso, Dongo Kundu, Mida and Uyombo villages and continued with 
the data collection. Questionnaire surveys were administered to over 100 households. 
The Focus Group Discussions (FGD) comprised about 8-10 people who were either mud 
crab collector/farmers or traders. Economic surveys that target the collectors/fishers or 
traders were however to be conducted in September 2010 using market check-lists that 
have already been designed. 
 
Main findings and conclusion 
The results from the interviews with mud crab fishermen showed a large variation in 
experience, skill and ecological understanding of mud crabs among fishermen, both 
within and between villages. Fishermen from the Mida Creek area demonstrated good 
understanding and skills in regards to collection of small juvenile mud crabs. Fishermen 
from Mida and Mtwapa Creek were able to collect a large number of small juvenile mud 
crabs on demand. The interest showed by fishermen to learn about grow-out farming is 
also promising for the development of this farming practice.  
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The villages around Mida creek hold some norms and values that guide how they 
conduct their activities. It was however noted that some of these norms and values are 
disappearing because they are being diluted by the social and religious interactions. It 
was noted that very few people still maintain the traditional norms and values. The 
norms however did not seem to act as barriers to community participation in crab 
fattening projects.  
 
Fishing activity in the Mida creek/Watamu is a major livelihood activity to many people. 
Almost all households have one or more members of their families engaged in fishing 
activities. From focus group discussions it was evident that mud crab fishing is a popular 
activity. The Watha community whose households are located in Dabasso and Kirepwe 
Island are renowned for their unique skills in mud crab fishing.  
 
Results from focus group discussions indicated that mariculture is considered a viable 
alternative to household economies since the fishing households are experiencing 
dwindling catch from their traditional fishing grounds. Crab farming according to the 
majority of the participants came as a new way of maximizing the value of crabs in the 
market. The good news is that majority of those who engage on the activity and the 
community at large take the activity as normal as any other marine activity that they 
have been undertaking. 
 
Crabs have higher market price compared to fish. In Watamu, crabs are sold at 
KShs.300-500 per kg while fish is sold at between KShs.100 and KShs.120 per kg. The 
high price of mud crabs provides a strong incentive for mud crab fishing and 
mariculture. Demand for mud crabs is currently high in the tourist hotels e.g. in 
Watamu, the Dabasso group entered into an agreement with the tourist hotels at 
Watamu to supply the hotels with mud crabs but it was not easy for them to meet the 
target at all times thus the crab fattening project became necessary. The crab fatteners 
still use traditional methods on catching/keeping crabs. In Watamu, 1 community group, 
Dabasso Creek Conservation Group, is actively engaged in mud crab fattening. This 
group started mud crab fattening on small-scale in 2004 and went commercial in 2008. 
It has 30 registered members. It has 10 floating cages with each having 10 
compartments. It also has 20 bottom cages. 16 cages have 10 compartments each while 
4 cages have 8 compartments each. It also practices fish farming and ecotourism. 
 
Identified challenges 
Mud crab fattening at Mida creek has experienced a number of challenges. Some of the 
challenges have emanated from the social set up of the area while others have been 
associated with financial requirements and availability of seed for stocking as follows: 
 

¶ A negative attitude from a section of the community was identified to be a major 
 challenge faced by the project especially at its initial stage. A section of the local 
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 community did appreciate the potential benefits that the crab fattening project 
 could bring. This resulted in conflicts between the founders of the crab fattening 
 project and those that were against the introduction of this project. 

¶ Theft was a major problem at Mida creek when crab fattening activity first 
began. The crabs that were first stocked at Dabasso were all stolen after 2 days 
and the group had to obtain need seed. Handling theft cases was a big problem 
since those involved are members of the community and whenever they were 
arrested it caused social instability. 

¶ Education and awareness is low among many members of the Dabasso creek 
 conservation group and the community in general. 

¶ The lack of project management skills was also identified as one of the main 
constraints to the running of the crab project when it began. The Dabasso creek 
conservation group has relied on crab fattening experience that they have 
acquired through their interactions with the scientists from KMFRI, Moi 
University and Kwetu Training Centre who chose to conduct their research on 
mud crab fattening at this site. 

¶ The Dabasso creek conservation group lacked of financial resources to start up at 
an economically meaningful scale. For example, the project started with 
members monthly contributions which were not adequate. 

¶ Reliance on collection of mud crab seed from the wild for the crab fattening 
project constrained expansion of the project to meet the demand for mud crabs. 

¶ In Watamu, the use of poison for fishing by some fishers has interfered with the 
project. 
 

 
Project 2: Global Markets and the livelihoods of coastal communities in the WIO 
countries: Implications for sustainable coastal management  
Participating Institutions: KESCOM, Department of Sociology and Anthropology, 
University of Dar es Salaam 
Scientific Team Members: Jacob Ochiewo, Dr. Richard Abila and Fridah Munyi  
Source of Funds: WIOMSA – MASMA Project 
Duration: 2009-2011 
 
Research Problem  
The implementation of Structural Adjustment Programmes (SAPs) in 1990s and the 
subsequent neo-liberal policies in Tanzania and other countries in the WIO region 
significantly changed the structures and processes of coastal resource use and 
management. Furthermore, the liberalization of coastal resource use which went side 
by side with the SAPs has resulted into varied impacts on the livelihoods of the poor 
majority in the coastal areas. For instance, the growing constructions of tourist hotels 
along the coast lead to enclosure of some of the landing stations and fishing grounds for 
the local fishers. But the emergence of large scale marine exploitation projects and the 
operations of private individuals from outside diminish local user’s access to resources 
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both through political manipulation and by virtue of superior extractive technologies 
(Sigalla 2001; Chachage2003). 
 
The above notwithstanding, little is known about the magnitude and implications of the 
impacts of global markets on the livelihoods of individuals and communities that 
directly depend on the coastal resources in the WIO region. This study therefore 
examines the impacts that various aspects of global market have on the national and 
local systems of coastal management. It also explores the manner in which different 
coastal resource users and managers have been responding to the impacts of global 
markets. Importantly the study discloses the vulnerability context emanating from the 
global markets and the ways in which such context affect the livelihoods of the coastal 
people. The study argues that sustainable management and utilization of coastal 
resources in the WIO region requires among other things, an understanding and taking 
into account the implications of the impacts of global markets on the status of coastal 
resources and the livelihood of the poor majority in the coastal areas. In most cases 
this is highly ignored in the short term because of the implementation of neo-liberal 
policies and their privatizing effects. This is despite the fact that the importance of 
sustainable management of natural resources, in terms of sustaining coastal people’s 
livelihood, is stipulated in the National Integrated Coastal Environment Management 
Strategies of the WIO countries, National Strategies for Economic Growth and Poverty 
Reduction, and the UN Convention on Biological Diversity among others (Torrell et al 
2004; UN 1992). 
 
The study offers a multidisciplinary understanding of the complexities embedded in the 
structures and processes of coastal resource use and management in the context of 
globalization in the WIO region. The study has the potential to inform a range of 
stakeholders in the efforts towards sustainable coastal management such as policy 
makers, project planners as well as the managers of coastal resources. Significantly, the 
proposed study will unveil areas for further multidisciplinary studies on the linkages 
between globalization, changing forms of interaction between the users and managers 
of coastal resources and their implications on management.   
 
Objectives 
The overall purpose of this study is to understand and document the changing 
structures and processes of coastal resource use and management as a result of global 
markets in the WIO region and their implications on the livelihoods of coastal 
communities. Specifically the study intends:- 
 

¶ To examine the demands that the global market exerts on the coastal resources, 
users and managers of the resources and their implications on sustainable 
coastal management.  

¶ To document the ways in which the aspects of global markets have been 
impacting the coastal area, its people and their livelihood.  
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¶ To explore the manner in which different coastal resource users and managers 
have been grappling with the impacts of global markets. 

¶ To assess the vulnerability context of the poor majority in the coastal 
communities in terms of their livelihood, as a result of the impact of global 
market. 

 
Activities 

1. Transcription of qualitative data from voice recorders 
2. Preparation of questionnaire for quantitative surveys 
3. Collection of quantitative data 
4. Data analysis and validation  
5. Preparation of progress report  

 
Brief site description and methodology  
Site description 
The study is implemented in two countries namely Kenya and Tanzania. In order to 
capture the dynamics of global market relations and how they impact on local fishing 
communities, study sites were selected on the basis of the following criteria; the 
presence of fish export activities; the presence of artisanal and or commercial fishing, a 
fish processing and tourism activities. In Kenya the study is being conducted in five sites 
namely Kipini at the Tana-delta, Malindi, Mombasa, Shimoni and Vanga in the south 
coast.  
 
Methodology 
A comprehensive review of relevant literature including research reports, government 
documents, articles from journals, papers from conference proceedings and chapters in 
books has been undertaken to document and reconstruct the existing knowledge 
regarding the objectives of the study.  
 
To collect primary data, livelihood trajectories have been used to explore the ways in 
which people (gender and class positions taken into account) in the coastal communities 
have been impacted by the operations of global markets and how have they have 
responded to such impacts. The analysis of livelihood trajectories makes use of life 
histories, but in contrast to the usual life histories, which typically report on the outlines 
of behavior, i.e. the chronology of the actors’ lives, “livelihood trajectories” try to 
penetrate into a deeper layer of beliefs, needs, aspirations and limitations and especially 
need to be contextualized in relation to power and institutions. Thus, the method also 
helps to explore the manner in which different coastal resource users and managers 
have been grappling with the impacts of global markets hence explore the element of 
vulnerability from the key informants. 
 
In depth interviews have been conducted to complement the livelihood trajectories of 
the key informants in an attempt to generate a comprehensive description of the 
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impact of global markets and the manners in which individuals and groups respond to 
shocks and stresses in livelihood as a result of global markets.  
 
Focus group discussions have been conducted with various stakeholders or groups. The 
groups were categorized to address the objectives of the study. These included local 
managers, owners of local fishing vessels, and fish traders. 
 
At the moment, we are embarking on carrying out a social survey in the study sites. The 
survey will establish the magnitude and implications of the changes that have been 
engineered by the global markets in the livelihoods of the coastal communities. A 
structured questionnaire with both closed and open ended questions addressing the 
study objectives has been prepared and will be used to collect data in this regard. 
 
Participant observation is also being employed as a method of data collection 
throughout the data collection. This method provides the team with an opportunity of 
understanding the context that situates different behaviors, actions and thoughts. Apart 
from enabling the research team to observe a number of key issues in the respective 
communities, it also provides for the establishment of a working rapport with 
respondents.  
 
Main findings and conclusion 

¶ Qualitative assessments have been concluded and the data that was collected 
using voice recorders have been transcribed and collected with the notes that 
were taken during the field work. A detailed analysis is currently being carried 
out. 

¶ A survey that is aimed at generating quantitative data is set to start at the 
beginning of July 2010 and will end at the beginning of August 2010. The survey 
questionnaire has been prepared and is ready for use.  

¶ Progress report for the first year has been presented to WIOMSA-MASMA and 
the comments that were raised by the MASMA Programme Committee in August 
2009 have been addressed. 
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WORK PACKAGE 5: Undertake biophysical studies in relation to fisheries 
 
Programme overview  
This program is responsible for research on sustainable use and protection of aquatic 
resources in marine and coastal waters. It therefore monitors and documents the 
physical (including geological) and chemical characteristics of the various aquatic 
ecosystems to discern natural and/or human induced changes. The program also 
undertakes studies on the interrelationships between the biota and their aquatic 
environment in relation to fisheries, aquaculture and conservation of biodiversity. 
MEEP, therefore is a critical support pillar for the twin core programs (fisheries and 
aquaculture), as well as in addressing other coastal ecosystem integrity issues (pollution, 
habitat degradation/restoration, habitat conversion, biodiversity) and emerging issues 
such as climate change and invasive species  
. 
Research activities in MEEP in the period under review were under three main thematic 
units: 
Critical habitats: The critical habitats cover mangroves and tidal flats, seagrass beds, 
coral reefs, and benthic ecology. Various research teams under this unit investigate the 
status of these ecosystems and inventorize biodiversity, ecosystems threats and provide 
recommendations for their rational use and improved management. 
Water, sediment quality and aquatic productivity: this comprises environmental 
chemistry, microbiology and plankton studies. This unit studies the quality of water and 
sediments both for human needs, biodiversity conservation and pollution, and 
recommendations for improved management. 
Oceanography and Meteorology: This unit investigates bathymetry and hydrodynamics, 
monitors sea level dynamics, and climate change related issues. 
 
Project 1: Shoreline Changes in Kenya and Tanzania, their Socio Economic Impact and 
Mitigation Options 
Participating Institutions: KMFRI, CDA and IMS. 
Scientific Team Members: Dr. Yohana Shagude, Dr. Charles Magori, Dr. Jaqueline Uku, 
Eng. Wainaina Mburu, Mr. Jacob Ochiewo 
Source of Funds: MASMA-WIOMSA 
Duration: September 2006 – September 2009 
 
Research Problem 
The problem of shoreline changes along the coast of the Eastern African region is one of 
the least understood subjects. Shoreline changes particularly coastal erosion has been 
and is still one of the major socio-economic issues of concern in the mainland states of 
Eastern African region. The socio-economic issues of concern due to the problem of 
shoreline changes include the anticipated loss or damage of coastal properties or 
infrastructures, displacements of local coastal communities, loss of arable or buildable 
land, etc.  
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Currently, although the extent of shoreline changes in the region is relatively well 
documented, the underlying drivers are generally least understood. Although it is 
generally believed that both the natural and human – induced factors have a 
contribution to the observed erosion problem in many parts of the Eastern African 
region, very little is known on the relative contribution of the different factors. There is 
also no consensus on whether all of the factors should really be considered of 
importance or not.  This has been mainly due to the lack of comprehensive scientific 
datasets to study the causes of shoreline changes. Most of the previous findings on the 
underlying drivers of shoreline changes are therefore unreliable or inconclusive. 
 
This study intends to bridge that gap as it will be both comprehensive and multi-
dimensional in nature.  
 
Objectives 

¶ Establish the rate and pattern of shoreline changes and the most important natural 
and anthropogenic causes of shoreline changes by systematic monitoring over 2 
years with reference to existing hydrodynamic, meteorological and geological 
datasets in combination with other historical datasets (such as aerial photos/ 
satellite images, meteorological, oceanographic etc.).  

¶ Establish the sources, transport paths and relative importance of beach and 
platform sediments, including those derived from rivers and streams, from coastal 
erosion and those produced by calcium carbonate-fixing marine animal and plant 
biota.  

¶ Determine the relationship between shoreline changes and coastal communities’ 
livelihood patterns including tourism; these include the impacts of human activities 
on shoreline change and vice versa. 

¶ Based on the findings of the three objectives above, forecast the impacts of climate 
change and its anticipated sea-level rise on these coastal sections. 

¶ Examine the existing mitigation measures in relation to their effectiveness 
(functional and cost) and efficiency and recommend appropriate options. 

¶ Examine the existing institutional framework (policies and legal mechanisms) in 
relation to their effectiveness in shore management and recommend appropriate 
options. 

 
Activities 

1. Appraisal of hinterland sand sources using published geological maps and river 
and creek courses were examined to assess the principal sand bed load transport 
pathways and the modes of discharge at the shore. 

2. Interviews with local communities to examine the socio-economic pressures 
affecting sand supplies from the hinterland at the study sites. 

3. Four survey/sampling traverses were carried out at the Bamburi site at low tide, 
with sites on the landward parts of the reef bar flat, in mid-lagoon, and on the 
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beach, approximately midway between the toe and the crest. The lagoon 
surveys were carried out by snorkeling during low tide. 

4. Sand samples from the rivers, beaches and beach plains were washed with fresh 
water to remove salts and dried in the oven at 60o C and then analyzed for 
carbonate content. Carbonate analyses of the samples was done using the acid 
leaching method, where a known weight of dried  representative sub-samples 
was leached using dilute (25%) hydrochloric acid, until no more bubbles 
emanated from the sample. The carbonate content was calculated as weight loss 
during leaching. 

 
Brief site description and methodology  
The study was implemented in two coastal sections of the two Eastern African countries 
(Tanzania and Kenya), namely, the Kunduchi coastal section, in Tanzania and Shanzu- 
Bamburi coastal section in Kenya. These areas are both experiencing shoreline 
erosion/accretion, high investments in tourism, pressure from proximity to major urban 
centres (Mombasa & Dar es Salaam), dependence on fisheries by a large section of the 
coastal community. Further both areas have beautiful coral reefs and sea-grass beds. 
 
Methods applied in the study include monitoring beach profiles at selected locations in 
the study site during both the NEM and SEM, analysis of sediment samples for grain 
size, mineralogy, monitoring tidal currents and sediment concentrations at river mouths 
as well as interviewing fishermen, hoteliers and other stakeholders using a structured 
and open ended questionnaires. 
 
Main findings and conclusion  
The physical forcing 
At the Bamburi site at least, locally generated waves, of greatest amplitude during the 
afternoon in mid-high tidal stages, were responsible, for much of the long-shore 
component of beach sand transport. Swell waves were largely responsible for cross-
shore beach sand transport and backshore erosion and consequent land loss. They have 
their greatest impact in high tide spring conditions primarily during the SE monsoon. 
The direction and amplitude of impact of the wind-generated waves, and the changes in 
those parameters through the monsoon cycle determined the regime of long-shore 
beach sand transport. Evidence from the Bamburi site shows that, while there is 
considerable intra-annual long-shore movement of beach sand, the net transport from 
the opposing NE and SE monsoons appeared to be largely in balance. While there are 
periodic erosion events on that shore especially in the January and October, these may 
be naturally repaired by subsequent beach accretion. The field and historical records of 
shoreline change are supported by the meteorological vector-derived wind-wave 
scenarios.  
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The stakeholder impacts and responses 
The social and economic vulnerability of community assets sited on coastal land 
exposed to shoreline erosion was high. The continuing loss of soft, coastal land (or 
threat of loss) by erosion had led to increasing pressures on coastal stakeholders, 
ranging from fishers to property owners. The response of some, where space permits, 
had been to retreat landward, though this is becoming increasingly difficult in situations 
of “coastal squeeze” against existing development. For those with property 
investments, particularly the many hotel developments, the response has been one of 
physical shore protection of exposed infrastructure by the installation of seawalls or 
groynes. 
 
Constraints and opportunities for coastal management 
The costs of protecting coastal community assets must be weighed against not only the 
financial benefits achieved but also any downside impacts on the wider community and 
their supporting environmental assets. The optimal solution at both sites would have 
been to prohibit development of the exposed susceptible shores, and to conserve their 
natural capital. However, such is the scale and intensity of existing development on the 
beach plains of both these sites that such a strategy would be difficult to implement, at 
least for the foreseeable future. In these present circumstances the aim for 
management should be to ensure that future infrastructure development is permitted 
only in areas of minimum exposure. 
 
Thus, the mitigation option that is most appropriate to shorelines formed of soft 
materials (beach plain sands) prone to erosion is that of setback for new development. 
Such a policy has already been adopted, albeit in some cases inadvertently, by hotel 
developers on the Bamburi site who placed their infrastructure on secure limestone cliff 
tops well above the beach plains. New developments should therefore be strictly 
regulated to ensure that appropriate setback is maintained.  
 
In the event of the anticipated sea-level rise over the coming century (IPCC, 2007), the 
risk to coastal stakeholders in respect of shoreline change (and particularly erosion) 
would become progressively and significantly higher, along with the need for a 
sustainable management response appropriate to an enhanced threat. This further 
requires an appropriate monitoring system to generate relevant information that would 
guide such management decisions.  
 
The project on shoreline change come to an end on December 2009. A stakeholders’ 
workshop took place in Mombasa, 8 September 2009. The results of the project were 
presented for stakeholder input and feedback. 
 
Three manuscripts were prepared and submitted to Western Indian Ocean Journal for 
Marine Research. 

a) Sand Supply to Kenyan and Tanzanian Beaches 
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b) Monsoonal forcing as a driver of shoreline change. A case study of Bamburi, 
Kenya and Kunduchi, Tanzania 

c) The role of tidal currents in shoreline change 
d) Manual on Assessment Procedures and Mitigation and Adaptation Strategies for 

shoreline change in the Western Indian Ocean region. 
The above manuscripts and manual are currently under peer review. If they are 
accepted, they shall be published in a special issue on shoreline change in the Western 
Indian Ocean journal for marine research.  
 
Project 2: The South Coast Multidisciplinary ProjectςPreparation of South Coast 
Management Document 
Participating Institutions: KMFRI  
Scientific Editorial Team Members: Nguli M.M (Editor in Chief), E. Kimani, J. Kairo, J. 
Bosire, B.Nyonje &  S.Mwangi, G.Okemwa 
Source of Funds: GoK-Seed  
Duration: July 2009 -June 2010 
 
Report Aim 
Develop contents for the South Coast Management Report and mandate article 
contributors and develop a 30-40pp management document for publication by end of 
the year. The document is one of the performance contracts between the Marine and 
Coastal Research Division and the HQ-Management. 
 
Objectives 
To supervise as ‘the Editor in Chief’ the development of the final publishable south coast 
management document 
 
Activities 

1. Activities were as for each theme discussed and agreed upon in a 
meeting called in December 2009 for document preparation (SWIOFP 
Board Room) 

2. Identified article contributors (Editors) to write brief articles for the 
management document 

 
Brief methodology  
One retreat session at Ukunda Township (Msabweni in South Coast) was undertaken to 
refine the south coast document further and become the basis for the south coast 
management document. The report from the previous retreat document was assessed 
along with the technical reports and manuscripts for the FY 2007-2009. 
 
Meeting was called in Dec-Jan 2009 formulated the themes of the contents of the 
management document. Persons were identified for each key theme of the content and 
modality of work discussed and agreed upon. 
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Each ‘mandated editor’/article reviewer was expected to submit his/her contribution by 
March-May 2010 so that articles could be merged into one readable document. The 
document was to be circulated for further proof reading before being subjected to one 
or so external reviewer and publishing companies sought and procurement for the 
publication entered into. The document could be published in the planned Kenya 
Aquatica Bulletin (KAB) Series following application for the ISBN number etc. 
 
Findings, summary and recommendations  
The south coast management report has reviewed the policy linkages for management 
and highlighted work carried out under south coast multi-disciplinary research project in 
Msabweni-Vanga area. The area is under siege from a variety of activities and impacts 
which are causing decline in fisheries, degradation of critical habitats such as mangroves 
and coral reefs and impacts such as erosion and freshwater and sediment input that are 
affecting nutrient concentration and productivity, and thus eroding the natural resource 
base and the area’s potential for future sustainable use. Marine and coastal resources 
are affected by changes in physical characteristic such as rainfall, freshwater and tidal 
flows that are responsible for variability in water structure and water exchange. 
 
Fishery investigation found that the main types of fishing vessels found in the area were 
canoes, dhow, ngalawa and mashua in order of importance. There were twelve type of 
fishing gears in use. The most prevalent was hook and line followed by basket traps and 
ringnets. Ringnet constituted 52% of the total catch in weight and also the highest mean 
CPUE. Beach seines and spear-guns recorded the highest mean species richness per 
vessel while the lowest was recorded for hand-lines. Aquarium fish of mainly wild 
catches was active with a total of eight companies and 145 fishermen trading. Peaks 
occurred from December to April. It is recommended that zoning restriction for ringnets 
be enforced; minimum mesh size enforced for sufficient natural regeneration. It is also 
recommended that control measures be implemented in the mangrove areas so that 
strip felling instead of the current selective extraction can be adopted to allow for better 
growth of the juveniles; enforce buffer zone along the shoreline where no extraction is 
done and a management plan put in place to guide the community.  
 
Healthy corals have economic and social benefits that include high fishery yields, high 
tourism-related incomes, and protection from coastal erosion, and good nutrition for 
coastal communities and production of bioactive compounds for pharmaceuticals. 
Investigations have revealed impacts due to human influence such as overfishing and 
bleaching and death due to climate effect and sedimentation. In the south coast 
concern is on the marginal low value in coral cover, high macroalgae, coral rubble and 
depleted reef fish abundance. Overall results indicate relatively healthier ecosystems 
and fish populations within Kisite marine and reserve. However, it is evident that the 
reserve is not functioning as effectively as it could in preserving fish population numbers 
and benthic habitats. Gear-based management may be a viable tool for coral reef 
fisheries management but can be difficult to implement in areas with high dependence 
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on reef fishery and loose management enforcement such as the south coast area. An 
integrated protected area may be a positive next move that can achieve multiple 
purposes of sustainable reef fisheries, enhancing fish populations and protection of 
coral reefs. One way is to develop a south coast zone conservation and development 
programme whose objective will mainly be on improving fisheries management and 
alternative use. 
 
Seaweeds are used in commercial applications as thickening and geling agents and as 
food in their natural state. They have being introduced to the community in Msabweni-
Vanga area on a pilot scale. 

 
Emerging opportunities in marine and coastal resources include mariculture of 
seaweeds, mollusks, crustaceans, and finfish. Currently, seaweed farming as mentioned 
above is an emerging low cost technology in Kenya which takes advantage of the 
nutrients and other physical and chemical characteristics of the ocean. Others include 
hatchery for fingerlings, artemia broods, pond that use tide water, pens and cages. 
These are yet to start in a significant way. Post–harvest technologies that involve 
efficient techniques for harvesting, conveying/transportation, handling, storage, 
processing/preservation and packaging are important. Huge opportunities are emerging 
for eco-tourism and communities are urged to embrace it. A good example is Gazi 
where conservation of the mangrove environment is contributing to improve the 
welfare of the local people.  

 
In conclusion, it is recommended that almost all developments along the Kenyan coastal 
zone be controlled. Otherwise, its lack of control is symptomatic and indicative of what 
is to come if much stronger and more effective institutions and procedures for 
integrated coastal management are not put into place in the near future. 

 
Project 3:  Receptor Binding Assay for Harmful Algal Toxins 
Participating Institutions: Afra Member States 
Scientific Team Members: Eric Okuku, Steve Mwangi 
Source of Funds: IAEA and GOK 
Duration: 3 Years 
 
Research Problem  
One of the more serious and visible problems facing coastal waters and the local 
economies relying on them relates to the phenomena commonly known as “red tides” 
or “harmful algal blooms” (HABs). These events are caused by the growth and 
accumulation of microscopic algae in marine or brackish waters that can cause massive 
fish kills, contaminate seafood with potentially lethal toxins, and alter ecosystems or 
coastal aesthetics in many ways. HABs constitute a public health problem because of 
their unpredictability and the rapidity with which concentrations of toxins may develop. 
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Objectives 

¶ To assess algal toxin dynamics as a function of physicochemical changes in the 
water column and develop predictive models for bloom toxicity 

¶ To monitor algal toxins in seafood products to ensure they meet the 
recommended limits 

¶ To monitor water toxin levels thereby providing an early warning to avoid 
possibilities of aquatic contamination and related ecosystem effects 

 
Activities 

1. Receiving consignment from the IAEA 
2. Setting up of the radioisotopes laboratory 
3. Capacity building 

 
Brief site description and methodology  
This project will be form part of the south coast and Ungwana bay water quality work 
while Mombasa and its environs will be sampled under a separate arrangement. Water 
quality parameters will be determined to give a prediction of the timing and causes of 
algal blooms. Phytoplankton and shellfish samples will be collected for the 
determination of levels of toxins and possibilities of trophic transfer.  
 
Main findings and conclusion  
We have managed to collect water, shellfish, bivalves, fish and phytoplankton samples 
during the last three sampling campaigns. Once we receive titriated standards, the 
samples analysis will be carried out. 
 
Project 4:  Biochemical effects of sewage, a story from the fish side 
Participating Institutions: KMFRI 
Scientific Team Members: Okuku Eric 
Source of Funds: WIOMSA 
Duration: 1 Year 
 
Research Problem  
Discharge of untreated wastewater is a major source of marine pollution, and perhaps 
the most serious problem within the framework of the GPA. Globally, in spite of action, 
the problem is growing worse, mainly because of growth in population and rapid 
urbanization. One method frequently used to assess the ecological effects of pollution in 
aquatic systems is the abundance and species composition of fauna that is usually 
complemented with the concept of sensitive and tolerant taxa.  However, these higher 
levels are usually less sensitive and the effects are only evident after irreversible effects 
have already occurred. There is an urgent need to develop sensitive, reliable and 
broadly applicable indicators of ocean health inorder to effectively safeguard these 
sensitive ecosystems from land-based pollution activities. 
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Objectives 

¶ To determine the levels of pollutants in water (nutrients and heavy metals) and 
fish (heavy metals) in the polluted area along a pollution gradient and compare it 
with the results from relatively pristine area. 

¶ To determine the biochemical effects of contaminants (nutrients and heavy 
metals) on different species of fish. 

¶ To develop a simple model that can be used to attribute the observed pollutants 
effects on biota to the measured exposure in the water compartment. 

 
Activities 

1. Field exposure and sampling 
2. Laboratory analysis 

 
Brief site description and methodology  
When a fish is residing in a polluted area, part of its energy in spent in homeostasis, this 
energy could have otherwise been used for growth or accumulated as energy reserves. 
Living in polluted waters therefore results into tissue wastage. The study approach 
involves collection of live samples of fish and exposing them in areas receiving sewage in 
Tudor creek and in an area perceived to be receiving no sewage (Gazi). The fish energy 
reserves are measured before and after exposure to give a measure of the effects of 
sewage exposure. 
 
Main findings and conclusion  
Preliminary analysis of the water quality parameters in Gazi and Mikindani confirmed 
that Mikindani was more polluted than Gazi. Fish exposure experiments were 
conducted at both the sites. However abnormal mortalities were recorded in both the 
sites giving an indication that the mortalities were not related to pollution but some 
other factors which could be the low levels of DO in the stagnant pools and high salinity 
levels elevated by the net evaporation. Based on these findings, it was decided to carry 
out an ecotoxicological test in the laboratory where serial dilutions were made and fish 
exposed in the various treatment aquariums. Statistical analysis of the various water 
parameter showed that the different level (treatments) differed from each other 
statistically and could be used as different treatments. Three exposure experiments 
have been carried out. Water samples have been analysed while the fish samples have 
been stored at -80°C for further energy reserves analysis. 
 
Project 5: A constructed wetland system for wastewater management at Shimo La 
Tewa Prison, Mombasa, Kenya 
Participating Institutions: KMFRI, CDA, PRISONS, MOR&PW 
Scientific Team Members: Okuku Eric, Mwangi Steve, Dr. Daniel Munga 
Source of Funds: Wiolab- Gef 
Duration: 1 Year 
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Research Problem  
Pollution of aquatic ecosystems is increasing rapidly in and around Mombasa City. For 
instance, sewage discharge into Mtwapa creek has increased in the recent past to a 
level that is threatening the sustainability of its ecosystem and its ability to provide 
ecological and socio-economic services. Land use changes around the creek, particularly 
the rapid urbanization occurring in the Shanzu area in the neighborhood of the Shimo la 
Tewa Prison and Mtwapa Urban Centre have resulted into the release of untreated 
wastewater and sewage into the sea. 
 
Objectives 

¶ Monitor wastewater and seawater quality prior to construction of the treatment 
facility to establish the baseline conditions.  

¶ Monitor wastewater and seawater quality after commissioning of the treatment 
facility to determine the impact of the project.  

¶ Monitor the efficiency of the treatment systems by sampling and analyzing the 
water quality at the inlet and out-let 

 
Activities 

1. Field sampling 
2. Laboratory analysis 
3. Biannual water quality monitoring 

 
Brief site description and methodology  
Water quality assessment is important in determining whether the effluent from CW is 
safe for reuse in aquaculture and agriculture. Water Quality team of KMFRI carries out 
frequent monitoring of this system. The parameters that are monitored include pH, 
temperature, salinity, dissolved oxygen, BOD, COD, suspended particulate matter, 
particulate organic carbon and inorganic dissolved nutrients (ammonia, nitrates, nitrites 
and orthophosphate) and microbial indicators (coliform and E. coli). Samples for the 
determination of these parameters are usually collected at the entry point to the CW, in 
the CW, at the exit of CW and Mtwapa creek. 
 
Main findings and conclusion  
The differences in phosphate and ammonia concentrations in the various sampling were 
statistically insignificant (P>0.05, F(3,8)=0.217) and ( Ammonia:   F(3,8) = 0.823, P>0.05)  
whereas the differences in nitrates  concentrations in the various sampling were 
statistically significant F(3,8) = 6.23, p <0.05). From the more or less even distribution of 
nutrients in the creek, it is evident that tides and most probably currents play an 
important role in the distribution of nutrients. Flooding favoured distribution of 
nutrients towards Mtwapa ferry while ebbs favoured the distribution towards Mtwapa 
ferry. This indicated that even though the sewage is usually discharged at the MPE 
station, the impacts of the sewage discharge could be having far reaching effects 
extending beyond the discharge point due to water dynamics. Water turbidity of the 
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three stations was 1.3, 1.4 and 1.1 for Mtwapa ferry, effluent and bridge respectively. 
Chl a content in the various stations were statistically indifferent from each other F(3,8) = 
2.22, p = >0.05). 
 
Ammonia levels in the sewage effluent were found to be above the allowed maximum 
level for discharge as contained in water quality regulation 2006. Though it is casually 
expected that the elevated levels of nutrient in Mtwapa creek would promote primary 
production, this was not the case in this study. Correlation of Chl a pigment with the 
various nutrients showed very weak relationships that were not statistically significant. 
At least one more field campaigns should be carried-out to provide more baseline data 
and show temporal variability in contaminants concentration before the commissioning 
of the constructed wetland. 
 
Project 6: Enhancing regional capability for the assessment of contamination in the 
marine environment 
Participating Institutions: Afra Member States 
Scientific Team Members: Okuku, Mwangi, Munga 
Source of funds: IAEA and GoK 
Duration: 3 Years 
 
Research Problem  
Pollution is a growing problem in most of the developing countries partly due to 
increasing population, industrial activities and urbanization. Currently, pollution is being 
blamed for declining fish catches. This projects aims to address pollution problems, 
seafood safety and transboundary conflicts emanating from pollution issues. 
 
Objectives 

¶ To improve regional capabilities for using nuclear techniques to assess 
contamination of the marine environment around the African continent, with a 
view to promoting its sustainable management. 

¶ To address food safety and  transboundary pollution issues 
 
Activities 

1. Receiving consignment from the IAEA 
2. Setting up of pollution laboratory 
3. Capacity building 
4. Samples collection and monitoring 

 
Brief site description and methodology  
This project will be form part of the south coast and Ungwana bay water quality work 
while Mombasa and its environs will be sampled under a separate arrangement. Water 
quality parameters will be determined in order to delineate areas to be included in the 
monitoring programme and to come up with baseline data for areas least studied.  
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Main findings and conclusion  
We have managed to collect water samples for south coast and selected location in 
Mombasa areas. Sediments samples for radionuclear analysis have been collected and 
will be transported to Egypt for gamma analysis. 
 
Project 7: Seagrass and sea urchin interactions and overgrazing and resource use in 
the WIO Region 
Participating Institutions: KMFRI, Department of Biological Sciences, Universidade 
Eduardo Mondlane, Department of Botany, University of Dar-es-Salaam, Kenya Wildlife 
Conservation Society, Stockholm University, Department of Marine Ecology, Göteborg 
University, 
Scientific Team Members: Dr. J. Uku, Jacob Ochiewo and Daudi Lillian 
Source of Funds: WIOMSA- MASMA Grant 
Duration: 2007 - 2010 
 
Research Problem 
Seagrass beds are of great social and economic value within the WIO region and past 
studies have shown that they form a key component in coastal community 
development. In view of the contribution of seagrass beds to the fishery of coastal 
economies, degradation of large areas, by destructive overgrazing by sea urchins, is 
postulated to have strong negative impacts on the overall economy of coastal 
communities. Besides affecting seagrasses, also other ecosystems could become 
threatened. For instance, turbidity increases in marine parks which contain coral reefs 
due to the loss of sediment-binding seagrass beds in adjacent areas.  This study was 
driven by the urgent need to assess the causes and consequences of sea urchin 
overgrazing, to provide coastal managers with effective and sustainable options to 
revert this development.  
 
Objectives 
The following were the objectives of the study in the partnering countries:  

¶ To document impacts of overgrazing by urchins in seagrass habitats; 

¶ To investigate possible causes for the population outbreaks of the sea urchin T. 
gratilla 

¶ To determine population trends of T. gratilla; 

¶ To identify social-ecological benefits of sea urchin collection, as well as losses in 
areas characterized by overgrazing; 

¶ To propose mitigation and monitoring strategies and make management 
recommendations.  
 

Study sites 
KENYA: Diani- Chale Lagoon,Vipingo and selected Marine Protected Areas 
TANZANIA: Mjimwema (Dar es Salaam) and Chwaka Bay (Zanzibar) 
MOZAMBIQUE: Inhaca Island and Mozambique Island (Northern Mozambique)  
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Different methods were used to assess the different objectives in the different 
countries. 
 
Main findings and conclusions 
Findings of field surveys in the partnering countries show a reduction of above ground 
seagrass biomass in areas of high sea urchin densities. The recovery of the seagrass 
habitats depended on the type of seagrass found in the affected sites. In Kenya, sites 
within the marine protected areas which were dominated by the seagrass 
Thalassodendron ciliatum were impacted the most by the herbivory. The sites where 
Thalassia hemprichii was dominant were more resilient to herbivory due to the nature 
of the seagrass growth form. Further comparative studies of the urchin populations, 
reproductive success and recruitment patterns in selected habitats in the three 
countries were undertaken and trends are currently being analysed. Eutrophication and 
overfishing are considered two of the major factors behind global decline of seagrasses 
and in the present study we investigated the relative effects of increased densities of 
the sea urchin Tripneustes gratilla and increased nutrient levels on Thalassodendron 
ciliatum meadows in Chwaka Bay, Zanzibar (Tanzania). The results of this study show 
strong negative influences of high sea urchin densities on seagrass biomass, leaf 
production and shoot density. In contrast, nutrient addition alone did not show any 
significant effects, except that total shoot density was negatively affected. However, a 
significant interaction between grazing and nutrients indicated a synergistic effect, 
which might be due to the fact that the improved nutrition quality of seagrass tissue 
enhanced the grazing rates. Our results suggest multiple stressors to be the key to 
overgrazing events in tropical East African seagrass meadows. 
 
The loss of top-down control due to overfishing of urchin predators is thought to be one 
of the factors behind the overgrazing of seagrasses and an assessment of fishing 
pressure through interviews with different resource users in Mombasa, Kenya, showed 
that urchin predator species are fished on a regular basis. Some of the driving forces 
behind the exploitation of sea urchin predators were identified as fishing gear, landing 
site infrastructure among others.   
 
In contrast to the situation in Kenya and Tanzania where Tripneustes gratilla has been 
found to cause significant seagrass loss, in Mozambique, this species is used as a source 
of food. Investigations of its food value to local communities in two islands in 
Mozambique were conducted. The livelihoods varied between Moçambique Island and 
Inhaca Island regarding the sea-urchin harvesting areas as well as the gender of 
harvesters. Daily harvests in Moçambique Island were found to be high with urchin 
gonads being sold in touristic restaurants. Its importance was found to be similar to fin-
fish in this area. In contrast consumption in Inhaca Island was localized and there was no 
trade in urchin gonads. Low urchin recruitment was observed in the two sites.  
Overpopulation of T. gratilla, in Kenya and Tanzania, and depletion of this species, in 
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Mozambique, indicate the need for management interventions and guidelines for 
sustainable use which are currently being developed by the project partners.   
 
Project 8: The Kenya Coastal Development Project (Part 1) 
Participating Institutions: KMFRI, Fisheries Department, Coast Development Authority, 
Kenya Wildlife Service, National Environment Management Agency, Kenya Forestry 
Research Institute, Ministry Of Lands, Department Of Physical Planning, Arid Land 
Management Project   
Source of Funds:  World Bank  
Duration: 2008 - 2010 
 
Aims 
A major role of the KCDP Project is to forge coastal development by working with 
stakeholders within the development process, provide the capacity building needed by 
all stakeholders (government, non-government, civil society, the private sector, etc.) so 
that each can play an appropriate role in the achievement of an understanding of the 
coastal natural resources and the threats that reduce resource values. KCDP is aimed at 
promoting sustainable use of coastal resources. Additionally, KCDP will target those 
residents of the coastal area that directly and indirectly use the natural resources, by 
helping them explore livelihood activities that are more profitable and environmentally 
and socially sustainable.  
 
The activities of the Project Preparation Phase which lasted from 2008 – 2010 were 
designed to provide information from scientific studies; engage stakeholders to 
determine their needs, and determine institutional capacity requirements for the first 
phase of the KCDP. The following project components were defined for the project in 
the Project Appraisal Document that was send to the World Bank in March 2010: 
Component 1: Sustainable Management of Fisheries Resources  
Component 2: Sound Management of Natural Resources  
Component 3: Support for alternative Livelihoods  
Component 4: Capacity Building, M&E, and Project Management  
 
The table below provides a breakdown of activities coordinated under the KCDP 
between 2009 – 2010.  

DATE AIM OF MEETING & PARTICIPANTS VENUE 

6th August 2009 One day internal meeting at Fisheries Department 
to work on project deliverables 

Fisheries Department 

3
rd

  September  2009 One day internal meeting at Fisheries Department 
to work on  project deliverables 

Fisheries Department 

6th  – 13th  September Trip to Tanzania by the Spatial Planning group to Tanzania 
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The negotiation meeting of the KCDP Project was undertaken on 2nd – 4th June 2010 and 
it involved a technical review of the Project Appraisal Document as well as the review of 
the legal documents for the IDA and the GEF financing to the project. The next steps 
involve the review of the project documents by the World Bank Board and the tentative 

2009 visit the MACEMP Project 

18th  September 2009 Component Leaders meeting to prepare for the 
World Bank Mission 

KMFRI, Mombasa 
 

22nd  – 30th  September 
2009 

World Bank Pre-appraisal mission  KMFRI Conference 
Room & Excursions to 
Kilifi 

8th – 12th October 2009  Component leaders retreat to develop cost tables Kanamai Conference 
Centre 

16th October 2009 One day internal meeting at Fisheries Department 
to work on  project deliverables 

Fisheries Department 

21st October  2009 Stakeholder Sensitization by Fisheries Department 
for the Prawn Trawling survey 

Malindi, Ngomeni, 
Kipini and Ozi  

22nd – 23rd October 
2009 

Meeting to develop the Indigenous People’s 
Process Framework (IPPF) and Community Village 
Fund (CVF)  

KMFRI, Mombasa 
 

21st October 2009 Meeting with the Country Director World Bank and 
the  PS Ministry of Fisheries and KCDP Project 
Coordinator  

Maji House, Nairobi 

26th – 28th October 
2009 
 

Meeting by KEFRI, KWS & KMFRI to develop 
project activities and cost tables 

KMFRI, Mombasa 
 

29th – 17th December 
2009 

Prawn Trawling survey by KMFRI and Fisheries 
Department 

Ungwana Bay, North 
Coast 

7th – 11
th

 December 
2009 

Familiarization tour by the PAD consultant  Mombasa 

January 2010 Preparation of the Indigenous People’s Framework 
(IPPF)  

Gede 

29th – 30th January 2010 Preparation of the Environmental and Social 
Management Framework (ESMF) 

KMFRI, Mombasa 

5th February 2010 Disclosure of the ESMF in the daily newspapers Nation, East African and 
Standard Newspapers 

22nd February – 5th 
March 2010 

World Bank Pre-appraisal mission  KMFRI Conference 
Room  

2nd March 2010 Disclosure of the Indigenous People’s Framework 
to the Watha Community in Gede 

KEFRI, Gede 

19
th

 – 22
nd

 April 2010 Preparation of the Resettlement Process 
Framework 

North Coast 

7th May 2010 Disclosure of the Resettlement Process Framework KEFRI, Gede 

31st May 2010 Pre-Negotiation meeting with the Ministry of 
Finance 

Treasury, Nairobi 

2nd – 4th June 2010 Negotiation meetings with the World Bank  Upper Hill, Nairobi 

June 2010 Endorsement of minutes of the negotiation 
meeting by PS, Ministry of Fisheries Development  

Ministry of Fisheries 
Development, Maji 
House, Nairobi 
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date set for this is 27th July 2010. Once the Board has endorsed the project, it will be 
implemented from 29th October 2010.  
 
Deliverables for the KCDP Project 
Coordination of the following publications  

¶ The Project Appraisal Document (PAD) 

¶ Environmental and Social Management Framework (ESMF) for the Kenya Coastal 
Development Project (KCDP) 

¶ Indigenous peoples planning framework (IPPF) for the KCDP project  

¶ Resettlement Process Framework report  

¶ The Prawn Trawling Survey 
 
Project 9: Environmental status of Malindi-Ungwana Bay 
Participating Institutions: KWS, KEFRI, FID, MINISTRY OF LANDS, CDA 
Scientific Team Members: Stephen Mwangi, Jacob Ochiewo, Esther Fondo 
Source of Funds: World Bank (PHRD AND GEF) 
Duration: 2009 
 
Research Problem 
The study was undertaken to complement the fisheries and socio-economics work 
which has been going on to resolve resource sue conflicts in the area. The survey was 
funded under KCDP.  
 
Objectives  

¶ The main objective of the study was to determine the status of the environment 
in Malindi-Ungwana bay especially after the trawling ban that has been in place 
since 2006 

¶ The key emphasis of the study was to determine biophysical factors that 
influence prawn fishery in Malindi-Ungwana Bay fishing grounds. 

 
Activities  

1. During the survey, sampling and sample analyses was carried out in order to 
determine:  

2. dissolved inorganic nutrients to determine the trophic status of the area and 
chlorophyll-a levels as indicators of productivity  

3. Total suspended material, total organic material and biological oxygen demand 
(BOD) as indicators of easily degradable organic materials in the water column. 

4. Phytoplankton and zooplankton abundance and distribution as a measure of 
secondary productivity of Malindi-Ungwana Bay with special emphasis on the on 
Caridea, Brachyuran larvae, Fish eggs and larvae. 

5. Macroinfauna abundance and diversity in the Malindi-Ungwana bay fishing 
grounds 
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Brief site description and methodology  
The survey covered the area from Ras Ngomeni to Kipini in the northern banks of Kenya 
and from the Malindi-Mambrui area that is to the southern part of Ungwana bay. The 
study was conducted between 29 November and 19 December 2009. Representative 
sampling sites were chosen within the Malindi-Ungwana Bay area aboard outboard 
engine propelled boats that covered the nearshore area below one (1) nautical miles 
and onboard MV Vega, a semi commercial trawler that operated under a special license.  
Sampling was carried out at strategically chosen sites from the shore seaward upto 12 
nautical miles. Water transparency was determined using a secchi disc. Water samples 
were collected using Niskin bottles while a grab sampler was lowered to the bottom to 
collect sediment samples that were preserved for meiofauna and macrofauna 
identification in the lab. Water temperature and salinity were measured using a mercury 
thermometer and hand refractometer respectively. The samples for analyses of 
chlorophyll a and dissolved inorganic nutrients were immediately frozen onboard and 
transferred to KMFRI laboratories for analysis. Determination of suspended particulate 
material (SPM), biological oxygen demand (BOD), dissolved oxygen (DO), dissolved 
inorganic nutrients and chlorophyll a were carried out according to methods described 
by Parsons et al. (1984). Dissolved oxygen was determined immediately using the 
Winkler method from 50 ml of sea water. 
 
For plankton analyses, a plankton net, with a flow-meter, was towed for 10 minutes in 
the subsurface to collect zooplankton. Phytoplankton samples were collected by sieving 
20L of seawater through 20µm mess size net. Zooplankton and phytoplankton samples 
were preserved in Lugols solution whereas zooplankton was preserved in 5% formalin 
solution. Bottom sediments samples will also be collected to determine bottom quality 
to give an indication whether the habitat is recovering from the past trawling activities 
or not by comparing with 2001 survey.  
 
For analyses of benthic macroinfauna, sediment samples collected using a grab were 
sieved using a 1mm sieve and infauna in the remaining sediment were picked out and 
identified using a microscope. Sediments samples were taken from Malindi, Mambrui, 
Ngomeni, Kalifa, Sadani, Tana and Kipini, at different distance (nautical miles) from the 
shore.  Data recorded was analyzed using Primer 6. 
 
Main findings and conclusion  
From the results of this current study (2009) and previous studies (2002), it is evident 
that the dynamics of sediment and freshwater discharge into Ungwana Bay is mainly 
influenced by the Tana and Sabaki river systems as well as the hydrodynamic settings of 
this shallow bay. Generally, the seasonal fluctuations of the river discharges from the 
Tana-delta play a very important role in influencing the nature of the bottom substrate 
as they deposit terrigenous sediments.  
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Studies conducted so far point to the fact that Malindi-Ungwana bay fishing grounds are 
dynamic areas with bio-physical characteristics indicative of highly productive systems 
as evidenced by the relatively high concentration of nutrients, chlorophyll a and the 
easily degradable material as indicated by BOD. It is further evident that huge volumes 
of nutrient-laden freshwater from Sabaki and Tana Rivers and continuous resuspension 
of nutrient and organic materials may explain why the Malindi-Ungwana Bay is the 
richest and most productive fishery ground along the Kenyan Coast. 
 
Project 10: Coral Reefs mapping and assessment in Shimoni-Vanga area 
Participating Institutions: YaCwLΣ CL5Σ Y²{Σ .a¦Ω{ 
Scientific Team Members: Jelvas Mwaura, Juliet Karisa and Levy Otwoma 
Source of Funds: GoK Seed 
Duration: October 2009-2010 
 
Research Problem 
Coral reefs are vitally important for their biodiversity value, including the large range of 
goods and services they provide to many coastal dwellers and to the entire national 
economy. However, coral reefs are under threats of deterioration in many parts of the 
world, emerging from various natural and anthropogenic stresses, including nutrient 
enrichment, over-fishing, and increases in sediment rates and crown of thorns 
outbreaks. Increasingly, severe events of coral bleaching, disease outbreaks and 
anthropogenic alterations of local and global environments are thought to contribute to 
coral reef habitat degradation and loss of its related fishery resources. While the 
implications of coral reef degradation/deterioration for loss of biodiversity are 
profound, the ability to plan and manage marine resources and critical ecosystems is 
limited due to a number of reasons including lack of data/information, poor 
understanding of spatial distribution of coral reef habitats, and ecological status and 
resource use intensity.  
 
The southcoast area of Shimoni-Vanga supports an extensive near-continous fringing 
reef and a complex offshore barrier reef system experiencing different anthropogenic or 
protective management levels. While some of the reefs in the park and reserve have 
previously been the subject of extensive research (McClanahan and Obura, 1995, 
Watson and Ormond, 1994, KWS technical report, 2005), many of the adjacent reefs 
which are unprotected and are open-access for all small-scale fishers have not been 
surveyed. Moreover, because of their high fishing effort and use of illegal fishing gears 
such as spear guns and seine-nets, this research provides an opportunity to compare the 
role of fishery management practices in reef system’s health(i.e. in terms of coral cover, 
fish abundance and invertebrates), critically important for advancing effective 
management plans and strategies in the area. 
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Objectives 

¶ Overall objective was to assess coral reef health of the Shimoni-Vanga area. 
Specific objectives were: 

¶ To assess the biophysical status of coral reefs in Shimoni-Vanga areas, southern 
coast of Kenya 

¶ To  compare benthic status and its associated reef fishes within park, reserve 
and unprotected reefs 

¶ On the basis of the above analysis provide management recommendations. 
 

Activities 
1. Conduct benthic surveys 
2. Conduct coral community and population structure surveys 
3. Conduct surveys to determine fish density and biomass and invertebrates 

densities 
 
Brief site description and methodology  
Site description 
The main study area is Shimoni-Vanga zone (Mos Bay) that includes the Wasini channel 
and Umba River estuary. Coral reef assessments were done in the protected and reserve 
site of Kisite-Mpunguti as well as the open accessed-fished areas around Wasini and Sii 
Island. 
 
Survey methodology  
Benthic substrate characteristics were determined using the line intercept transect 
method as detailed by English et al. (1994) and a total of 4-5, 10m transects were done 
at each site. Coral community structure was determined by using a 1-5 scale where 5 
was for the most dominant species and 1 for the rare species. Coral population structure 
was determined by grouping corals into 7 categories where 0-10cm was referred to as 
recruitment and 6 categories that ranged from 11-320 cm were the adult corals. Fish 
densities and biomass were determined by counting the number of fish in two 500m2 

belt transects per site. Identified fish were classified into their families and size class 
categories which ranged from 0-50 cm. Conversion of individual fish family into biomass 
was done using known length-weight relationships in Kulbicki et al (2005). 
 
Main findings and conclusion  
The results demonstrate a range of coral reef conditions (health) ranging from healthy 
reefs to degraded reefs as determined by measured attributes that are widely 
acknowledged as desirable. Pronounced effect of protection on reef community was 
apparent, consistent with known findings in the literature. 
 
Benthic composition and coral cover  
The Kisite park reefs had the highest live hard coral cover, followed by adjacent reserve 
sites and lowest cover was recorded in open-accessed reefs which are fished without 
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any control. Although fishing grounds encompassed a variety of benthic covers, from 
coral and rubble to fleshy algae and seagrass, abiotic substrata dominated more in 
unprotected reefs. Live hard coral cover was much lower in the open accessed reefs. 
The amount of coral rubble here was higher than other sites. Evidence of seine-nets and 
dynamite fishing were evident at Sii island reefs and Ncha Mwamba Mkumbwa which 
are unprotected in addition to high numbers of fishers scattered in the area. Turbid 
water from River Umba, Mwena and Ramisi has impacted coral growth in some of the 
near shore reefs, particularly within Mwarombe bay. 
 
Coral community and population structure 
A total of 26 coral genera were recorded within the study area and reef’s park had the 
highest number of genera (24). Coral density was highest for branching Porites and this 
was recorded in the marine protected area. Coral cover was dominated by Galaxea, 
branching Porites, Lobophilia and Montipora. This is a mixture of low resistant species 
and intermediate species and this indicates that the studied sites are relatively resilient 
in case of thermal-stress disturbance as they are unlikely to be affected (Obura 2005). 
The coral population was dominated by small coral colonies of 11-20 cm. This shows 
that there was a disturbance in the last 7-9 years that led to the mortality of most corals 
and the abundance of 11-20 size classes is as a result of the recruitment after that 
episode. Coral recruitment was relatively higher in the park’s reefs, followed by the 
reserve, while unprotected reefs had the lowest recruitment probably due to 
dominance of sandy patches. The genera that showed the highest recruitment were 
mostly the branching species, Acropora, branching Porites and Pocillopora.  
 
Fish biomass/abundance and invertebrates density 
Though second underwater fish census during NEM has not yet been done, preliminary 
analysis indicate most fish abundance in the park, followed by reserve and being lowest 
in unprotected reefs. High value fish families including snappers, groupers, rabbit fish 
and emperors were recorded at very low figures with exception of sweetlips in open-
access reefs which may be as a result of over fishing. Sea cucumbers abundances were 
also very low in unprotected reefs suggesting that this group is heavily overfished. Sea 
urchins were completely absent in park reefs and present only in very low densities in 
the reserve area. Diadema spp. was found in large group in open accessed reefs in areas 
dominated by sand patches and rubbles. 
 
The composition of the benthic and fish communities found in Shimoni-Vanga reefs 
reflects the influence of both protection and localized environmental conditions. The 
status of coral communities on offshore barrier reefs are excellent and diverse most 
likely because of not only park management but also due to lesser effect of 
anthropogenic influence as it is situated far ashore on island where freshwater and 
sediment effects from nearby rivers are lesser than near reefs in reserve and open 
accessed reefs. The extremely low abundance of many commercially important fin fish 
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(e.g. snappers, groupers and emperors) on most of open fished reefs suggested heavy 
fishing pressure. 
 
The future 
The reefs in south coast support diverse small-scale fishers and tourism industry. 
Further development in terms of artisanal fishing and tourism activities is anticipated 
given the high local population growth rate and attractive offshore reefs. The results of 
this survey/research suggest that the reefs in open fished areas are already suffering 
from overfishing and degradation (from previous dynamite fishing) among other 
impacts. It is therefore of paramount importance that south coast’s reefs designated as 
marine protected areas be given high priority (i.e. more enforcement) and the fisheries 
management plan be implemented. The ICZM programme is uniquely situated to 
overcome problems that may arise over natural resource use, distribution and over-
exploitation. This survey is partly responding to the urgent need to provide decision 
makers with information necessary to manage the marine and coastal natural resources 
within Shimoni-Vanga region. 
 
Project 11: Coral bleaching assessment in Shimoni-Vanga area 
Participating Institutions: KMFRI, Fisheries Department (FID), Kenya Wildlife Services 
(KWS), Beach Management Units (BMU’S) 
Scientific Team Members: Jelvas Mwaura, Juliet Karisa and Levi Otuoma 
Source of Funds: GoK Seed 
Duration: April 2010- 2010 
 
Research Problem 
The Kenya’s corals are again this year 2010 threatened by coral bleaching caused by 
unusual high sea water temperature during the long-term warmest and calm 
months(March /April). Following early signs of detection of bleaching areas “hot spots”  
through alerts from NOAA, Reefwatch and Western Indian Ocean bleaching warnings 
network, KMFRI’s reef scientists undertook field surveys and investigated Kisite-
Mpunguti park /reserve and unprotected reefs which are located south coast of Kenya. 
Sampling techniques involved assessing individual corals within 25m by 2m wide 
transects and recording their genus and state of their colouration or bleaching.  Field 
observations  revealed low to moderate levels of bleaching signs (Pale, partial and 
whole bleached) sugesting varying degrees of impact among and between coral species 
and surveyed sites. Extensive paling of corals and low to moderate levels of bleaching 
were observed on a number of coral genera and between sites. Each sites showed 
varied levels of bleaching response that may be attributed to differences in coral 
morphology, size/age, zooxanthellae types and site-specific factors.  
 
Objectives 

¶ To determine coral bleaching susceptibility of different reef sites  

¶ To determine impact of coral bleaching on coral species 
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¶ To determine the influence of water temperature and water flow conditions at 
different sites on coral bleaching response. 

 
Activities 

1. Conduct coral bleaching surveys 
2. Monitor temperature and water flow 

 
Brief site description and methodology  
Site description 
The main study area is Shimoni-Vanga zone (Mos Bay) that includes the Wasini channel 
and Umba River estuary. Coral reef assessments were done in the protected and reserve 
sites of Kisite-Mpunguti as well as the fished areas around Wasini and Sii Island. 
 
Survey methodology  
The bleaching surveys methodology used was done by laying a 50m transect line on the 
coral reef and data collection was done by surveying along a belt transect of 1 m from 
the transect line. The condition of all corals was recorded as normal, % pale, % bleached 
or dead. Corals were categorised in size classes and were identified to the genus level.  
 
Main findings and conclusion  
Coral colonies affected by bleaching were observed at all study sites i.e. in the park, 
reserve and unprotected reefs. However, the incidence of bleaching was more 
pronounced in the park than other sites probably due to high number of coral colonies 
and diversity. Of the total number of colonies assessed at each site, various proportions 
showed different levels of bleaching. The highest number of pale and partial colonies 
was observed at park while highest number of whole bleached in reserve and 
unprotected reefs. Most impacted coral genera were branching Pocillopora spp. and 
Acropora spp. belonging to small size class category of less 10cm to 20cm. A number of 
massive corals such as Porites lutea, Favia, Favites, Astreopora, Platygyra and 
Goniastrea showed a diverse range of response that differed by intra and inter-specific 
genera. Further field surveys (post-bleaching assessment) are needed to provide more 
data/information on progressive bleaching response of the major coral genera and 
subsequently provide information on the impact of bleaching on affected coral species 
and its implication on the future of coral reefs. 
 
Project 12: Capacity building for mangrove assessment, restoration and valuation in 
Eastern Africa (CAMARV) 
Participating Institutions: KMFRI, Edinburgh Napier University, Ecometrica, Kenya 
Forest Service  
Scientific Team Members: Dr. James Kairo, Dr. Kirui, Dr Mark Huxham, Dr Richard 
Tipper, Mrs Frida Munyi-Leshan 
Source of Funds: Natural England Research Council (NERC) 
Duration: One Year 
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Research Problem 
The poor are particularly dependent on mangrove ecosystem services, and poverty is a 
key driver of mangrove degradation in East Africa; proposals for example projects will be 
for community based, poverty alleviation work. Interdisciplinarity – The work will 
involve biologists, economists, sociologists and policy experts.  
Partnership configuration – the project will bring together experts with the aim of 
developing clear policy and research proposals.  
Training – the project will involve training participants in a range of techniques. 
 
Objectives 
Training in and development of methods for: 

¶ Resource assessment 

¶ Carbon accounting 

¶ threat analysis  

¶ resource valuation   
 
Activities  
Trainings were conducted in Edinburgh for three Kenyan scientists in GIS techniques and 
threat assessment methodsi (along with field first aid – for leading field teams. Further 
field campaigns were held at Gazi, Kenya, where 6 Kenyans, 1 Tanzanian and 1 
Mozambican scientist were trained in mangrove forest assessment and carbon 
estimation and in the use of simple, hand-held GIS techniques to allow community 
mapping of resources.  
 
A workshop was held in Mombasa to showcase Trees for Global Benefits, a successful 
ecosystem services valuation project based in Uganda that utilizes voluntary carbon 
markets. It also reviewed and critiqued the progress made on baseline and threat 
assessments, identifying further data and research needs to inform the field campaign 
at Gazi. An additional campaign at Shirazi was carried out where trainings were 
conducted on socio-economic techniques, including participatory appraisal methods, 
needed to assess likely community benefits and socio-economic barriers to community 
participation.  
 
Outputs 

¶ Training of three Kenyan postgraduate scientists in GIS techniques, data analysis, 
threat analysis, carbon cycle modelling and policy options.  

¶ Training of community agents/local researchers in valuation and ground-truthing 
approaches, and in participatory appraisal methods. 

¶ Organization of E. African workshop in Mombasa to showcase project 
development and relevant practice in the region.  
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Project 13: Enhancing Sustainable Management of Mangrove Resources in Kenya 
Participating Institutions: KMFRI, Kenya Forest Services, Ministry of Livestock 
Development, Fisheries Department Msambweni. 
Scientific Team Members: Dr. J. Kairo, Dr. J. Bosire, Dr. B. Kirui, Amina Juma 
Source of Funds: UNDP-GEF/SGP 
Duration: 2 Years 
 
Research Problem 
Despite the recognized socio-economic and ecological values of mangroves worldwide, 
they are threatened in Kenya by natural and human induced stresses ranging from 
overexploitation of wood and non-wood resources, conversion of mangrove areas for 
other land uses such as prawn culture and salt mining and pollution (Spalding et al., 
1997). 
 
Objectives 
1. Demonstrating multiple approaches and technologies to restore degraded mangrove 

areas 
2. Reducing pressure on mangrove forests and inshore fisheries through provision of 

alternative sources of building poles and energy by establishing woodlots of 
Casuarina spp (and other suitable species) by communities adjacent to the 
mangroves. Establishment of alternative sources of livelihood, such as apiculture 
(bee keeping), aquaculture, and promotion of eco-tourism. 

3. Capacity building on sustainable management of mangroves among local 
communities, NGOs, policy makers and relevant management agencies 

 
Activities 

1. Quantification of degraded mangrove areas for rehabilitation 
2. Establishment of nurseries of mangrove species identified 
3. Site preparations 
4. Mangrove replanting in demonstration site 
5. Monitoring performance of replanted mangroves 
6. Consultative meetings with the community and agree on the need and nature of 

alternative livelihoods, and sources of energy and building materials  
7. Identification of sites where these activities will be implemented 
8. Implementation of these alternatives livelihoods including; extension of 

mangrove boardwalk, apiculture, aquaculture, and establishment of woodlots of 
Casuarina and other species for firewood and building materials 

9. Evaluation of performance of these alternatives 
10. Organize with KMFRI and IOI, stakeholder’s meetings to raise awareness on the 

importance, threats and rational management of mangroves 
11. Production of mangrove awareness materials 
12. Dissemination of awareness materials 
13. Enhanced marketing of the mangrove walkboard 
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Brief site description and methodology  
The project site is Gazi bay, located in Msambweni district in the south coast of Kenya 
(4o25’S and 39o50’E). The Government of Kenya identifies the seascape between Chale 
Island and Gazi as a marine protected area.  The dense human population in Msambweni 
district has caused the degradation of mangroves and associated terrestrial and marine 
ecosystems; and Gazi bay is one of the most affected areas. Current estimates indicate that 
70% of the mangroves in Gazi have been degraded, particularly through excessive removal 
of wood products (Dahdouh-Guebas et al., 2004).The current the project demonstrates 
the feasibility of reducing pressure on the mangrove forests through promotion of 
alternative sources of energy and building materials and through promotion of 
alternative livelihood activities other than conversions of mangrove areas for other land 
uses.  
 
Main findings and conclusion  
The project has contributed to an increased awareness of the destructive practices and 
to promotion of sustainable approaches to mangrove management in Gazi bay, which if 
applied countrywide would result in an improvement of the supporting and regulatory 
services of the mangroves. This would in turn result in an increased availability of 
mangrove resources and in the maintenance of biodiversity, and ultimately, would 
contribute to the well-being of the coastal communities. In addition, the project has 
enhanced mangrove conservation capacity among the community as well as established 
demonstration plots for reforestation and aquaculture. All these will lead to enhanced 
livelihood and empowerment, particularly among women and youth.  This is in addition 
to reduced pressure on fishery, increased house hold income, and improved food 
security. 
 
Project 14: Continental shelves during the last Glacioeustatic cycle 
Participating Institutions: KMFRI, University Of Wollogong Australia  
Scientific Team Members: P. Abuodha, H. Ong’anda, A. Kimeli 
Duration: Feb 2010 - End Of 2010 (Under Review for publishing at the end of 2010) 
 
Research Problem 
The evolution of the physical environment has been influenced by climate, wave and 
tidal regime, sedimentation and river discharge. The shore terraces of Kenyan coast 
correspond to eustatic movements of sea level. There seems to be evidence of a high 
water level during the late Pleistocene (Abuodha, 1995). For the lower terraces a 
Holocene age is suggested. During the Pleistocene, sea level fluctuations associated with 
glacial /interglacial phases left well developed raised platforms and beaches. The 
Kenyan coast has a strong tectonic influence and it is difficult to describe the coast in 
terms of emergence or submergence only. It can therefore be concluded that the 
geomorphology of the Kenyan coast is not only as a result of sea level changes but also 
due to isostatic readjustments and tectonic movements (Abuodha, 1995). During the 
last interglacial, the sea remained at the same high level on allegedly stable coasts for a 
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considerable time. In theory, a prolonged constant sea level on a stable coast could 
result from a balance between opposing glacial and non-glacial eustatic changes; this is 
unlikely except for short intervals, and the simplest explanation is that constant sea 
level on a stable coast reflects constancy of the earth's land ice cover. 
 
Objectives 

¶ To collect and determine the available literature of the Kenyan continental shelf 

¶ To determine the current status of Kenyan continental shelf 
 
Activities 
Review available data on Kenyan continental shelf and document them 
 
Brief site description and methodology  
Kenya has a narrow continental shelf with depths dropping below 20m within less than 
4km in most places. However, the shelf widens significantly at the mouths of rivers Tana 
and Sabaki, exceeding 15km off the northern end of Ungwana Bay. The continental shelf 
is an under-sea extension of a continent which can stretch for many miles out to sea in 
some cases. Many nations have asserted mineral and land rights to their associated 
continental shelves, since this region of the ocean is rich in natural resources such as 
marine life. Minerals on the continental shelf are also significantly easier to extract than 
minerals on the floor of the ocean, since the continental shelf is relatively shallow by 
comparison. By convention, many countries defend their continental shelves as 
territorial waters, since they are concerned about the exploitation of their natural 
resources. 
 
Main findings and conclusion  
There is considerable evidence from the Pacific and Indian oceans and elsewhere that a 
stand at about 6m occurred about 120,000 radiometric years ago, which was probably 
during the last interglacial. If this is so, it strongly suggests cause and effect: that the 
melting of polar ice was mainly responsible for the high interglacial sea level but 
increased melting of mountain glaciers and thermal expansion of the oceans added the 
remainder. The evidence that rise in sea level to above present levels (West & Sparks, 
1961),took place during the last interglacial and was very rapid, suggests possible 
massive deglaciation and therefore considerable eustatic fluctuation. Marine terraces 
and beach ridges are important geomorphological features which help to unlock the late 
Pleistocene/Holocene history of sea level fluctuations. The observed marine terraces on 
the Kenyan coasts consist of steps of coral limestone indicative of marine and tectonic 
origin. However, the elevations of the marine terraces of the coastline are much lower 
than those found on the mainland suggesting that the marine terraces on the islands 
probably represent minor phases of late Holocene sea level fluctuations rather than 
major phases of sea level fluctuations. 
 

http://www.wisegeek.com/what-are-minerals.htm
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Project 15: Distribution of pathogenic Vibrio cholerae strains in aquatic environments 
in coastal areas of East Africa: Implication to cholera outbreaks and control 
Participating Institutions: KMFRI, University of Dar es Salaam, Muhimbili University of 
Health and Allied Sciences, TANZANIA. 
Scientific Team Members: Stephen Mwangi, Jacob Ochiewo, Jane Ndungu 
Source of Funds: WIOMSA (MASMA) 
Duration: 2 years (2009/2011) 
 
Research Problem: 
To investigate the link between different environmental factors (biotic and abiotic) and 
socio-economic factors with cholera epidemicity in the coastal region for improved 
disease control. 
 
Objectives  

1. To identify and characterize both isolated and uncultured V. cholerae O1 and 
O139 from selected aquatic environments along the coastal region of Tanzania 
and Kenya  

2. To compare V. cholerae isolated from aquatic environments with clinical isolates 
3. To determine environmental factors and faecal bacterial contamination 

indicators associated with V. cholerae prevalence in aquatic environments 
 
Activities  

1. Monthly sampling in marine environment, estuarine environment and fresh 
water reservoir to determine the various ecological and microbiological 
parameters.  

2. Socioeconomic assessments in Shimoni-Vanga area using a combination of 
participatory assessment techniques. 

 
Brief site description and methodology  
Sampling was carrying out in three study areas (Lindi, Dar es Salaam and Tanga) in 
Tanzania and Shimoni-Vanga in Kenya as representative of the coastal regions of East 
Africa. The study areas were chosen because they experience frequent cholera 
outbreaks. In each study area, three sampling stations were established; the first one in 
the marine environment, the second in an estuarine environment and the third station 
in a fresh water reservoir. At each station, triplicate samples were collected once a 
month for one year to determine the various ecological and microbiological parameters. 
Socioeconomic assessments were carried out in the identified coastal region of Tanzania 
and Kenya using a combination of participatory assessment techniques. The approach in 
this methodological section is by objectives whereby methods are described to achieve 
the different objectives and led by different members from the team.  
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Main findings and conclusion  
The results from the study so far indicate that the riverine system is a major contributor 
to the dissolved inorganic nutrients budget of the Shimoni-Vanga area. All inorganic 
nutrients and chlorophyll a concentration exhibited a distinct trend of increasing 
concentration with distance from the river mouths to the upper reaches of the rivers. 
The elevated N-nutrient concentrations recorded at the estuarine station of the Umba 
River were attributed to anthropogenic activities associated with human settlement at 
Vanga Village. Nutrient concentrations at Wasini channel adjacent to Shimoni village 
indicated that the tidal regime had an appreciable contribution to N-nutrient budget of 
the area, with flood waters importing substantial quantities of NO3

- and NH4
+ from 

adjacent human settlements in both the Island and mainland sides of the channel. 
Results from this study are indicative of high groundwater contamination in Shimoni-
Vanga area with higher contamination in Vanga. From the key-informant interviews and 
focus group discussions, it was established that Shimoni area experiences frequent 
cholera out-breaks. This out-breaks often occurred during heavy rainfall and many 
people were always hospitalized while a few lost their lives. Contamination of drinking 
water especially during the heavy rains was seen to be a major factor contributing to 
cholera outbreaks in the area. 
 
Project 16:  Development of Management Plan for Bamburi-Shanzu beaches with 
special focus on Jomo Kenyatta Public Beach  
Participating Institutions: KWS, Ministry of Lands, CDA, FiD,  
Scientific Team Members: Stephen Mwangi, Jacob Ochiewo, Dr. Benard Kirui, Gladys 
Okemwa 
Source of Funds: ReCOMAP 
Duration: 1 year (2010/11) 
 
Research Problem 
Challenge of unplanned beaches that are unsafe and environmentally impacted with 
multiple conflicts.  
 
Objectives  
Improve public beaches so as to make them safer, cleaner, accessible and enjoyable 
with reduced user conflict as first steps towards international Blue Flag standard. 

 
Activities 

1. Constitution and actualization of working group for the development of a 
management Plan for Jomo Kenyatta Public Beach 

2. Organisation of group discussions and conducting of on ground survey in the 
study area. 

3. Desktop review of historical data and information on past activities in this area 
4. Identification and mapping of uses and users of Jomo Kenyatta Public Beach in 

the Nyali-Bamburi-Shanzu  area 
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5. Conduct in situ surveys to collect data on resources, water quality, waste water 
and solid waste management 

 
Brief site description and methodology  
This was a pilot project that was assessing the existing management systems of the 
beaches along the Nyali-Bamburi-Shanzu area with special focus on Jomo Kenyatta 
Public Beach (JKPB). JKPB is the most popular recreational resort in Mombasa that is 
accessible to the public for free and the only facility where Kenyans and foreigners alike 
can interact, swim and enjoy recreational activities. However, the number, type and 
level of awareness of beach users pose a serious challenge in the use and management 
of this beach.  
 
The Management plan aims to legitimize and mainstream the activities undertaken by 
the public, beach operators, investors and other stakeholders as a way of identifying 
actions to further improve the beaches and act as first steps towards international Blue 
Flag standard. It has to be appreciated that Nyali-Bamburi-Shanzu area is an ntegrated 
Coastal Area Management (ICAM) demonstration site for both short and long term 
activities geared towards sustainable exploitation and use of coastal resources.  
 
Main findings and conclusion  
Various working group meetings and surveys have been undertaken and reports 
written. Stakeholders have been identified and stakeholder meeting is scheduled.  
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WORKPACKAGE 6: Information and data management for sustainable 
conservation of coastal and marine resources  

 
Programme overview 
Data and Information Management Programme (IDM) in the Marine and Coastal Waters 
Division focuses on the provision and maintenance of quality data and information on 
oceanography and coastal environment, for scientific research and national decision-
making.  
 
It also administrates IT resources including Internet and Geographic Information System 
(GIS) facilities at the Institute. 
IDM marine and coastal has the following functions: 

¶ Scientific information management 

¶ Bibliographic information management (based at the Library) 

¶ Provision of Internet, computer networking and other IT resources 
 

Project 1: South West Indian Ocean Fisheries Project (SWIOFP) ς Data Management 
Component 
Participating Institutions: KMFRI-Kenya, TAFIRI-Tanzania, IIP-Mozambique, Ori-South 
Africa, Comoros, Madagascar, IRD-France, Albion-Mauritius, SFA-Seychelles 
Scientific Team Members: Nominees from the above Institutions 
Source of Funds: GEF – World Bank 
Duration: 5 Years 
 
Research Problem 
There has been little attempt to aggregate existing data, and little attention has been 
paid to ensuring the ready accessibility of data by end users to facilitate joint 
management efforts. There is a major unmet need, identified during project 
preparation, to repatriate data that has been gathered over many years in the SWIO by 
foreign fishing fleets and research vessels.  A data and information workshop convened 
by the ASCLMEs project and attended by SWIOFP clearly showed that existing programs 
and institutions do not possess cross-cutting information at regional scale.  Information 
systems at both national and regional scale are fragmented, poorly described, lacking in 
synthesis, and generally unavailable to managers even at national scale. What little 
integrated regional information that there is exists in incompatible formats, is not 
centrally stored, not synthesized and thus not readily accessible to decision-makers and 
stakeholders. 
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Objectives 

¶ To promote the environmentally sustainable use of fish resources through 
adoption by SWIO-riparian countries of an LME-based ecosystem approach to 
fisheries management in the Agulhas and Somali LMEs that recognizes the 
importance of preserving biodiversity. 
 

Activities of component 1 

¶ Installation of computer database server at the SWIOFP Regional 
Management Unit 

¶ Training on cruise data management 

¶ Handling of information portals as a means of information exchange 

¶ Updating of fisheries statistics data using STATBASE programme 

¶ Install and update the Endnote reference manager (client and server 
protocals) 

¶ Conduct survey of historical data and past surveys for fisheries 

¶ Updating bibliographic database especially records that were used in Gap 
analysis process 

 
Outputs 

¶ Server was purchased and relevant operating software installed 

¶ A regional training course was conducted in Mauritius on 2-13 Nov. 2009 which 
included use of the EAF-NANSEN software Nansis for cruise data management, 
and introduction to fish stock assessment.  All the countries taking part in the 
project were represented.  There is a workshop report 

¶ A regional training course on use of Geonetwork information portal was 
conducted on 14-16 Dec 2009 in Mombasa, to prepare all the 8 participating 
countries in using a central database for project information dissemination. 
Proceedings are available 

¶ The third regional working group on STATBASE software was convened in 
Mombasa on 7-11 Dec 2009.  The national inventories for fisheries statistics 
were finalized, and each of the countries uploaded at least one dataset (visit 
http://vmstatbase-dev.mpl.ird.fr/statbase_3/ ).  There is also a report. 

¶ Install the Endnote software to provide server reference services to all the 
participating countries by establishing reference database and priority client 
access to the SWIOFP server.  Migrate all the records previously entered in 
WEBLIS 

¶ evaluation of data from international scientific surveys, programmes and 
commissions will be done following hiring of consultant to conduct data survey;  

¶ National STATBASE updating meeting was held on 15-19 March 2010 for the 
Kenya team to provide inputs into the database 

http://vmstatbase-dev.mpl.ird.fr/statbase_3/
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¶ A retreat meeting was held in May 2010 to consolidate all the records which 
were used in data gap analysis to be made available online in the Geonetwork 
portal. 
 

Project 2: Agulhas and Somali Current Large Marine Ecosystem (ASCLME) 
Collaborating institutions: GEF, UNDP 
Execution period: 5 years 
 
Objectives 
 Undertake an environmental baseline assessment of the Agulhas and Somali Current 
Large Marine Ecosystems to fill information gaps needed to improve management 
decision-making, and to ascertain the role of external forcing functions (such as the 
Mascarene Plateau and the Southern Equatorial Current). This information will be used 
to develop a TDA and SAP for the ASCLME. 
 
Activities 

1. MEDA planning meeting to scope the outputs of the individual experts 
2. MEDA team coordination from PCU in South Africa to gauge comprehensive of 

areas for review and quality of national expertise 
3. MEDA National Stakeholder review meeting 
4. Scientific review of the MEDA themes 
5. Causal chain analysis for issues 
6. Cost-benefit analysis 

 
Output 

1. Regional planning meeting held in September 2009 to assist in planning work at 
the national level 

2. MEDA expert contracts drafted and taken to PCU and the Kenya focal point for 
approval.  Experts hired on the basis of these contracts to conduct thematic 
reviews 

3. Meeting of the experts as part of the progress review was held on 19/10/2009.  
The PCU secretariat were in attendance 

4. The following areas successfully reviewed and extended bibliographies and 
metadata submitted: 

a. Coastal climate 
b. Commercially exploited fish stocks and invertebrates 
c. Primary and secondary production 
d. Coastal geology 
e. Physical and chemical oceanography 
f. Marine habitats 
g. Human environment 
h. Coastal planning 
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The studies outlined the trans-boundary and conversation issues. The MEDA 
contributions were subjected to stakeholder review in December 2010.  The final was 
then compiled as a single document and submitted to PCU for a scientific review.  
Corrections for the 1st review have been done and the document resubmitted. Causal 
chain analysis for issues and Cost-benefit analysis was postponed till after the World 
Cup tournaments. 
 
Project 3: Nairobi Convention Information Clearinghouse System 
Participating Institutions: KMFRI-KENYA, TAFIRI-TANZANIA, IIP-MOZAMBIQUE, ORI-
SOUTH AFRICA, COMOROS, MADAGASCAR, IRD-FRANCE, ALBION-MAURITIUS, SFA-
SEYCHELLES 
Scientific Team Members: Nominees from the above institutions 
Source of Funds: UNEP 
Duration: 1.5 years 
 
Research Problem 
In 2003, a meeting of the Nairobi Convention national focal points recommended that 
the Convention should make efforts to develop outreach information, networking and 
public awareness for an effective management approach. 
The goal of the Clearinghouse mechanism is to improve the coordination and 
participation of the Western Indian Ocean countries in the management of their coastal 
and marine resources. The clearinghouse is designed to enable the Nairobi Convention 
develop a comprehensive information base and access services to quickly provide 
information to decision makers. 
 
Objectives 

¶ Development of human resource capacities and appropriate information 
infrastructure to enable countries fully participate in national and cross‐border 
activities and benefit from lessons learned,  

¶ Development of an enabling environment for assessment through advocacy of 
standards necessary to acquire, process, store, distribute and improve utilisation 
of essential data in the region, and 

¶ Ready access to scientific, technical, environmental, legal and policy level 
information essential for the sustainable development of the coastal and marine 
environment. 
 

Activities 
1. Training for database content uploading to be carried out for the partner 

institutions 
2. Data entry to be undertaken after the above training 
3. Website maintenance of the data portal 
4. Awareness creation for Government officers, CBOs, NGOs and the general 

public and the existence of the online portal 
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5. Technical reporting and financial accounting to finalize project funding phase 
 

Output 

¶ Training and working group meeting conducted  

¶ Increase on the number of records with specific targets given to institutions 

¶ Improving various links and partner institution profiles on the phase of the 
website 

¶ Project launch carried out on 4/2/2010 at KMFRI Mombasa 

¶ Project final report submitted, and accepted. 
 
Project 4: GIS Sensitivity mapping for pond aquaculture 
Collaborating institutions: KMFRI, Fisheries Department 
Execution period: 1 year 
 
Objectives 
Provide spatial maps of the relative land suitability for development of pond 
aquaculture in Kenya as part of the Government of Kenya Economic Stimulus Program 
(ESP) of the Office of the Prime Minister. 

 
Activities 

1. Planning meeting to describe mapping units and parameters was done in Nakuru 
2. Collection of primary data all across the country to map key water resources and 

other infrastructure 
3. Collection of secondary data to be used in GIS base maps 
4. GIS data analysis carried out using ArcGIS 9.1 

 
Output 

¶ Parameter list was discussed and agreed on to form the basis of the sensistivity 
map 

¶ Data on water resources, market infrastructure and hatchery facilities collected 
from the following fisheries regions: coast, western, central and rift valley.  
Primary mapping unit being District 
 

The following datasets were obtained from existing archives: 

¶ Soil map   

¶ Administrative boundary maps  

¶ Hydrological map (inundation)  

¶ Infrastructure proximities  

¶ Meteorological data  

¶ Socio-economic data 
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Analytical parameters agreed on were slope, water and soil.  These were normalised to 
a scale of 1 – 10.  In order to define overall suitability, criteria were combined using 
additive model without individual weightings.  The result was reported in three 
categories: low, medium and high potential areas   
 
KMFRI Library 
Aims & Objectives: To be a one stop centre to retrieve and disseminate information 
effectively to her clientele 
 
Activities 

1. Creation of Library Document Delivery database for statistical purposes.  The 
database has 86 records with 148 requests received and processed 

2. Data entries.  Samaki Database is updated regularly.  records were added from 
the various ones of  7062 records now the database has  7111 

3. Binding and Repair of Library documents.  Several documents were bound for 
the Institute and Library document repair. 250 document s were bound and 100 
worn out books repaired 

4. Weblis Software.  Maintaining of ASFA records 
5. New contents. New contents/publications are continuously updated and 

information circulated to scientists via email 
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Annex 1: Workshops/conferences attended 
1. 4th AFRIAMSLIC Conference, 20 -24 July 2009, Zanzibar, Tanzania. 
2. Application of Pb 210 and Po 210 radiochemistry in sediments dating and fluxes 

determination, October 25th 2009 to December 18th 2009, La Spezia, Italy. 
3. Aquaculture project Meeting, December 23rd 2009, Gazi, Kenya. 
4. CAAST-Net stakeholders’ Conference on Africa-Europe Cooperation in Science and 

Technology, 10-11 November 2009, White Sands, Mombasa, Kenya.  
5. Commission for Higher Education (CHE) – Dissemination Workshop, 20 – 24 June 

2010, Mombasa Beach Hotel, Kenya. 
6. Consultative meeting on progress of the Fish Farming Economic Stimulus Program 

with District Fisheries Officers Coast and Eastern Province, 18th January 2010, 
Sagana  Aquaculture Center, Kenya. 

7. Coordination meeting for RAF 700, 19-23 October 2009, Tunis, Tunisia.  
8. Development of National Aquaculture Strategy and National Aquaculture 

Development Plan, 29-31 October 2009, Jumuiya resort, Nakuru, Kenya. 
9. Development Partners Forum (MDPF), 11th March 2010, GTI Matuga, Kenya. 
10. Experts meeting on ICZM National Plan of Action preparation, Mombasa Beach 

Hotel, Mombasa, on 16th -18th March 2010 
11. Finalization of National Aquaculture Strategy and National Aquaculture 

Development Plan, 20-22 May 2010, Garden Hotel, Machakos, Kenya.  
12. Fisheries Information and Statistical Systems Software Training (FINSS) Programme, 

29th September to 1st October 2009, Cape Town, South Africa. 
13. Gazi Book Workshop, 15-16 July 2009, Diani Sea Resort, Mombasa, Kenya. 
14. GEF-Western Indian Ocean Marine Highway Development and Coastal and Marine 

contamination prevention project, GEF-WIOMHD Environmental component B&C: 
First in-country mission for ESA Mapping, 10th June 2010, KMFRI and organized by 
Indian Ocean Commission (IOC) and KMFRI, Sarova hotel, Mombasa, Kenya 

15. GEF-Western Indian Ocean Marine Highway Development and Coastal and Marine 
contamination prevention project, GEF-WIOMHD Environmental component B&C: 
National workshop for the review and update of the National Oil Spill Contingency 
Plan (NOSCP) and the development of the National Dispersant Use Policy Held 14th -
16th June 2010 at Sarova Whitesands Hotel Mombasa and organized by Indian 
Ocean Commission (IOC) and Kenya Maritime Authority (KMA) 

16. Hydrodynamic Modeling Workshop for Stakeholders in the WIO Region, 9-12 
September 2009, Mombasa, Kenya.  

17. Indian Ocean Tuna Commission (Working Parties on By-catch, Tuna and Fishing 
Capacity), 12-23 October 2009, Nyali Beach Hotel, Mombasa, Kenya. 

18. Information Day: Opportunities for African Researchers to Participate in FP7 
November, 9th 2009, Sarova White sands, Mombasa, Kenya. 

19. International Center for Trade and Sustainable Development ACP-EU Dialogue 
Conference on Fisheries Partnership Agreements, 9-10 February 2010, Nyali Beach 
Hotel, Mombasa, Kenya. 
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20. International Center for Trade and Sustainable Development conference, 9-10 
February 2010, Nyali Beach Hotel, Mombasa, Kenya. 

21. International Symposium on the biodiversity associated with mangrove ecosystems 
in Southeast Asia, held in Hanoi, Vietnam on 17-19 May 2010. Oral presentation. 

22. Internship in Oostende, Belgium from 20 March to end of June 2010), doing quality 
control of the AFRILIB and the Africa records in the Ocean experts database, as well 
as the development of a database on ongoing/completed marine related projects in 
Africa, and updates to the ODINAFRICA websites. Also OceanTeacher Academy 
Course MIM: Literature and databases of the Marine Sciences 26 - 30 April 2010, 
Oostende, Belgium. 

23. IOTC meeting, 12-23 October 2009, Nyali Beach Hotel, Mombasa, Kenya. 
24. ISO certification Training, 21-22 December 2010, KMFRI Headquarters, Mombasa, 

Kenya. 
25. Joint annual meeting ATBA gt - Impacts of Global Change on Tropical Ecosystems, 

27-30 July 2009, Marburg, Germany. 
26. KCDP Environmental Management Framework Meeting Retreat, 6-7 February, Porini 

Village, Mombasa, Kenya. 
27. Kenya Coastal Development Project (KCDP) pre-appraisal workshop, 22-30 

September 2009, KMFRI, Mombasa, Kenya. 
28. Kenya National Hydrographic and Oceanographic Committee Meeting, 2-4 

September 2009, Mombasa, Kenya.  
29. Kwetu policy workshop, 7-10 April 2010. 
30. Launching of commercial seaweed framing at the south coast of Kenya, December 

4th 2009.  
31. Launching of the aquaculture sub-component of the UNDP - Small Grant Project for 

the Gazi community, March 24th 2010, KMFRI Gazi station, Mombasa, Kenya.  
32. Marine Ecosystem Diagnostic Analysis (MEDA) Review Meeting, 19 October 2009, 

Mombasa Kenya.  
33. MASMA Final National Stakeholder Workshop on Shoreline Change Project, 8 

September 2009,   Mombasa, Kenya. 
34. MASMA grantees meeting, 21-23 October 2009, Dar-as-salaam, Tanzania. 
35. MASMA Grantees Meeting, 21-23 October, Dar-as-salaam, Tanzania. 
36. Monitoring and Evaluation for the Fish Farming ESP program (Coast and Eastern 

Provinces), 27th January 2010 to 4th March 2010 
37. National Economic Stimulus Programmes (ESP) sensitization workshop, 9-19 

September 1009, Sagana, Kenya. 
38. National Marine Oil Spill Response Contingency Plan (NMOSRCP), 15 -16 March 

2010, Royal Court hotel, Mombasa, Kenya.  
39. National Oil Spill Contingency Plan workshop, Monday the 15th and Tuesday the 

16th of March 2010 at Royal Court Hotel, Mombasa 
40. National Stakeholder Meeting for Agulhas and Somali Current Large Marine 

Ecosystem (ASCLME) Project, 2-3 December 2009, Mombasa, Kenya. 
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41. National Stakeholder Workshop on Inputting and Validation of Draft ICZM National 
Plan of Action, 24-25 June 2010, Mombasa Beach Hotel, Mombasa, Kenya. 

42. National Stakeholders Workshop on Inputting and Validation of Draft Shoreline 
Management Strategy and Draft Malindi Shoreline Management Plan held on 3rd - 
4th June, 2010 at Mombasa Beach Hotel and organized by National Environmental 
Management Authority (NEMA). 

43. NEMA workshop on preparation of Integrated Coastal Zone Management (ICZM) 
policy. 

44. OceanTeacher Academy Course MIM: Literature and databases of the Marine 
Sciences, 26 - 30 April 2010, Oostende, Belgium 

45. Pan-African Workshop on Decision-Making Support for Coastal Zone Management, 
Water Resources and Climate Change in Africa”, 15-17 February 2010, Cotonou, 
Benin.  

46. Payment for Ecosystem Services Conference, 12-14 November 2009, Mombasa 
Beach Hotel, Mombasa, Kenya. 

47. PhD –student presentation ‘direct and indirect effects of fishing on coral reefs’. 
Hosted by WCS/CRCP, Sai Rock, Mombasa, Kenya. 

48. Production of Biodiversity Sensitivity Maps for Eastern Africa, Cambridge/ United 
Kingdom, 10-17 October 2009. 

49. Project Cycle Management Workshop for the proposed ‘Improvement of the living 
standard of rural communities in Kenya through Artemia production in coastal 
saltworks’ , 20th August 2009, Nyali Beach Hotel, Mombasa, Kenya. 

50. Proposal development workshop on “The lamu-landscape/seascape: setting the 
stage for a common vision”, 11-12 May 2010, Malindi, Kenya,.  

51. Publicity/media day for the development of commercial seaweed farming in the 
South Coast of Kenya. August, 22nd 2009, Kibuyuni-Shimoni, Kenya. 

52. Regional Training of Trainers Eastern Region, 26th April to 1st May 2010, Villa Park 
Hotel, Kitui, Kenya. 

53. Regional Training of Trainers; coast Region. 4-8 May 2010, Charony Guest House, 
Voi, Kenya. 

54. Ring Net Task Force Meeting February, 4th 2010. 
55. Sea Turtle Taskforce Meeting, August, 9th 2009, Royal Court, Mombasa, Kenya. 
56. Sensitization and Training Workshop on the GOK Aquaculture Economic Stimulus 

Program, 8-13 September 2009, Sagana Aquaculture Centre, Kenya.  
57. Shoreline Task Force Meeting, 13 -14 May 2010, Mombasa Beach Hotel, Mombasa, 

Kenya. 
58. Silvo Fisheries Training for the Gazi communities, 19-27 May 2010, Gazi, Kenya. 
59. Sixth WIOMSA Scientific Symposium, 24-29 August 2009, St. Denis, Reunion. 
60. South West Indian Ocean Fisheries Project monitoring and evaluation meeting Silver 

Springs Hotel Nairobi, 30-31 March 2010. 
61. Stakeholder consultative meeting on Lobster fishery improvement process towards 

attaining Marine Stewardship Council certification of Kenyan Lobster fishery, 22-24 
May 2010, Royal Court Hotel, Mombasa, Kenya. 
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62. Stakeholder meeting Hydrodynamic modelling of South coast, 20th February, 2010, 
Shimoni, Kenya. 

63. Stakeholder Seminar for ASCLME-MEDA, 2-3 December 2009, 
64. Stakeholders Meeting for Shoreline Management Strategy for Kenya, 3 -4 June 2010, 

Mombasa Beach Hotel, Mombasa, Kenya. 
65. Stakeholders workshop on environmental impacts assessment of Mombasa Port 

Dredging 
66. Stakeholders workshop on the Development of National Aquaculture Strategy and 

National Aquaculture Development Plan, 30-31 March 2010, Voi, Kenya.  
67. SWIOFP Cruise Data Management Workshop 2-13 November 2009, Mauritius 
68. SWIOFP National Fisheries Database workshop, 26-27 November 2009, KMFRI, 

Mombasa, Kenya. 
69. The Coast Map IO Assessment Mission/Kenya National Hydrographic & 

Oceanographic Committee (KNHOC) workshop, 26 -28 May, 2010, 
70. The Conference of Plenipotentiaries and the sixth meeting of the contracting parties 

to the Convention for the protection, management and development of the marine 
and coastal environment of the Eastern African Region, 29-1 April 2010, Nairobi, 
Kenya 

71. The development of Nairobi University curriculum at BSc. (Applied Aquatic Sciences) 
and MSc. (Marine Biodiversity Conservation and Fisheries Management), March, 
24th 2010, KMFRI, Mombasa, Kenya. 

72. The International Symposium on the biodiversity associated with mangrove 
ecosystems in Southeast Asia, 17-19 May 2010, Hanoi, Vietnam. 

73. Training of Trainers (TOTs) for ESP.; 12 – 23 April 2010, Sagana Aquaculture Center, 
Kenya. 

74. UNDP-GEF/SGP grantees workshop, May 12th 2010, Sai Rock Hotel, Mombasa, 
Kenya. 

75. Western Indian Ocean Fisheries Database Update Meeting, 15-19 March 2010, 
KMFRI, Mombasa, Kenya. 

76. WIOFish: A Tool to Evaluate Progress Towards Achieving MDG’s Relating to Small 
Scale Fisheries of the WIO  

77. Working meeting of ASCLME Cruise Coordinators, 20-21 August 2009, La Reunion, 
France. 

78. Workshop development of KAPAP Collaborative Research Grants Manual, 29th June 
– 2nd July 2010, Eastern College, Embu, Kenya.  

79. Workshop on Construction and Management of Constructed Wetlands (S. Mwangi) 
80. Workshop on restructuring of the KMFRI management, March 9th 2010, Midview 

Central Hotel, Mombasa, Kenya. 
81. World Bank Mission for appraisal of the Kenya Coast Development Project, 9 –20 

November 2009, KMFRI Headquarters, Mombasa, Kenya. 
82. World Bank Mission for appraisal of the Kenya Coast Development Project, 1–5 

March, 2009, KMFRI Headquarters, Mombasa, Kenya. 
83. World Fisheries Day, November, 21st 2009, Museum Grounds, Mombasa, Kenya. 
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84. WWF-AU Regional Meeting on Tuna Management, 18–20 November 2009, Nairobi, 
Kenya. 

 
Annex 2: Training 
1. Criminal Scene Investigation (CSI) for coral reefs: Investigative and Enforcement 

forensics field training workshop, 8-13 November 2009, Durban, South Africa.  
2. Fridah Munyi obtained training in the UK on Statistics under the CAMARV project. 
3. International training course on Ecosystem Approach to Fisheries, 12-30 April 2010, 

University of Ghana, Ghana.  
4. Scientific Communication and Publishing, Telecommunication Training Centre, 14-18 

December 2009, University of Nairobi, Chiromo Campus, Nairobi, Kenya.  
5. SWIOF Fisheries Training Course, 1-4 July 2009, Durban, South Africa. 
6. Pond construction training, 9-16 September, 2009, Sagana Aquaculture center, 

Kenya. 
7. Resource Mobilization Training Workshop, 14-17 September 2009, Nairobi, Kenya.  
8. Ocean colour training, 12-23 October, 2009, Zanzibar, Tanzania. 
9. SWIOFP Nanasis Training Workshop, 2-14 November 2009, Mauritius. 
10. MSc Graduate, 10th December 2009 
11. ISO certification Training, 21-22 December 2009, KMFRI Headquarters, Mombasa, 

Kenya. 
12. Aquaculture Economics training, 14-26 February 2010, Dairy Training Institute, 

Naivasha, Kenya. 
13. Artemia Pond culture training, 1-31 May 2010, Can Tho University, Vietnam. 
14. Intensive Aquaculture Training’ November 10th- December 2nd 2009, Shefayim, 

Israel. 
15. Coral reef monitoring methods, September 1st –December 18th 2009, Wildlife 

Conservation Society, Mombasa, Kenya. 
 
Annex 3: Publications 
1. Agembe, S, Mlewa, C.M & Kaunda-Arara, B. 2010. Catch Composition, 

Abundance and Length-Weight Relationships of Groupers (Pisces: Serranidae) 
from Inshore Waters of Kenya. Western Indian Ocean J. Mar. Sci. 9:239-248. 

2. Aura, M.C. P. O. Raburu & Herman, J. 2010. A Preliminary Macroinvertebrate Index 
of Biotic Integrity for Bioassessment of the Kipkaren and Sosiani Rivers, Nzoia River 
Basin, Kenya. Journal of Lakes and Reserviors: Research and Management, 15:141-
150. 

3. Bouillon, S., V. H.  Rivera-Monry, R. R. Twilley, and J. G. Kairo, Mangroves, 2009.  In: 
Laff oley, D.d’A. & Grimsditch, G.  eds). 2009. The management of natural costal 
carbon sinks. IUCN, Gland, Switzerland. 53 pp. 

4. Bundotich, G. M. Karachi, E. Fondo & Kairo, J.G. 2009. Structural inventory of 
mangrove forests in Ngomeni. J. Hoorweg & N. Muthiga (Eds) Advances in Coastal 
Ecology: People, processes and ecosystems in Kenya. African Studies Centre. African 
Studies Collection, 20:111-121. 
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5. Cannicci, S. F. Bartolini, F. Dahdouh-Guebas, S. Fratini, C. Litulo, A. Macia, E. aΩǊŀōǳ, 
G.P. Lopes & Paula, J. 2009. Effects of urban wastewater on crab and mollusc 
assemblages in equatorial and subtropical mangroves of East Africa Estuarine, 
Coastal and Shelf Science, 1–13  

6. Fulanda, B. C. Munga, J. Ohtomi, M. Osore & Mugo, R. 2009. The structure and 
evolution of the coastal migrant fishery of Kenya. Oceans & Coastal Management 
52: 459-466. 

7. G.M. Kituu, D. Shitanda, C.L. Kanali, J.T. Mailutha, C.K. Njoronge, J.K. Wainaina and 
P.M.O Odote. 2009. Influence of brining on the drying parameters of Tilapia 
(Oreochromis Niloticus) in a glass covered solar tunnel dryer. Agricultural 
Engineering International. The CIGR Ejournal. Manuscript number EE1349 Vol. XI, 
August 

8. Grimsditch, G. J.M. Mwaura, J. Kilonzo & Amiyo, N. 2010. The effects of habitat on 
coral bleaching responses in Kenya. Ambio Journal Human environment. Online-
http://www.springerlink.com/content/78158788128m5454/ 

9. Grimsditch, G. J.M. Mwaura, J. Kilonzo, N. Amiyo & Obura, D.O. 2009. Seasonal 
fluctuations in zooxanthellae densities in corals in the Mombasa Marine Park, 1998-
2006. African Studies Centre African Studies Collection, Vol. 20 Advances in Coastal 
ecology People, Processes and Ecosystems in Kenya. pp.151. 

10. Huxham, M. M. Kumara, L.P. Jayatissa, K.W. Krauss, J.G. Kairo, J. Langat, M. 
Mencuccini, M.W. Skov, & Kirui, K. B. 2010. Intra and inter-specific facilitation in 
mangroves may increase resilience to climate change threats. Philosophical 
Transactions of the Royal Society (B 365:2127-2135)  

11. Huxham, M. M. Kumara, L.P. Jayatissa, K.W. Krauss, J.G. Kairo, J. Langat, M. 
Mencuccini, M.W. Skov, & Kirui, K. B. 2010. Decomposition of mangrove roots: 
effects of location, nutrients, species identity and mix in a Kenyan forest.  Estuarine, 
Coastal and Shelf Science, 88:135-142 

12. Kairo, J. G, J. Bosire, J. Langat, B. K. Kirui & Koedam, N. 2009. Allometry and Biomass 
Distribution in Replanted Mangrove Plantations at Gazi Bay, Kenya Aquatic 
Conservation: DOI: 10.1002/aqc.1046 

13. Kalama, M.T. J. Manyala, M.C Aura & Mbaru, K.E. 2010. Relation between 
Phytoplankton Abundance and Physico-chemical Characteristics of Chepkanga Dam, 
Eldoret, Kenya. Journal of Lakes and Reservoirs: Research and Management, 15:99-
106. 

14. Kirui, K.B.  M. Huxham, J.G. Kairo & Mencuccini, M. 2009. Seasonal dynamics of soil 
Co2 flux in a restored young mangrove plantation at Gazi bay Kenya. In Hoorweg, J & 
Nyawira, M. Advances in Coastal Ecology; People, processes and ecosystems in 
Kenya. African studies collection. African studies center. Leiden.  

15. Kundu, R. C.M. Aura, M. Muchiri, M. Njiru, & Ojuok, J.E. 2010. Difficulties of Fishing 
at Lake Naivasha, Kenya: Is community participation in management the solution? 
Lakes and Reservoirs: Research and Management, 15:15-23. 

16. Mirera O. D & Mtile, A. 2009. A preliminary study on the response of mangrove mud 
crab (Scylla serrata) to different feed types under drive-in cage culture system. 

http://www.springerlink.com/content/78158788128m5454/
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Journal of Ecology and Natural Environment. Vol 1 (1): 7-14. Available online at 
http://www.academicjournals.org/JENE.   

17. Mirera, H. O. D. 2009. Mud Crab (Scylla serrata) Culture: Understanding the 
Technology in a Silvofisheries Perspective. Western Indian Ocean J. Mar. Sci. 
8(1):127–137.  

18. Mirera, O. D & Ngugi, C. C. 2009. Sustainability and income opportunities of farming 
milkfish (Chanos chanos) to local communities in Kenya: assessment of initial trials of 
earthen ponds. EC FP7 Project SARNISSA. www.sarnissa.org. 

19. Mwaluma J.M, Kaunda-Arara A., Osore M.K, & Rasowo J (2009) A cost effective light 
trap for sampling tropical fish and crustacean larvae. Western Indian Ocean J. Mar. 
Sci. 8: 231-237 

20. Mwaura, J.M. G. Grimsditch, J. Kilonzo, J. Amiyo & Obura, D. 2009. Zooxanthellae 
Densities are highest in Summer Months in Equatorial Corals in Kenya. Western 
Indian Ocean J. Mar. Sci. 8(2):193-202. 

21. Ochiewo J, De la Torre-Castro M, Muthama C, Munyi F, Nthuta JM (2010) 
Socio-economic features of sea cucumber fisheries in southern coast of Kenya. 
Ocean & Coastal Management, 53:192-202. 

22. Okemwa, G.M. B. Fulanda, E.N. Kimani & Ochiewo, J. 2009. Exploitation of marine 
aquarium reef fisheries at the Kenyan Coast. In: J. Hoorweg and N. Muthiga. 
Advances in Coastal Ecology. People, processes and ecosystems. Vol. 20. African 
Studies Centre, Leiden. p 28-42. 

23. Tamooh, F.  J.G. Kairo, M. Huxham, B. Kirui, M. Mencuccini & Karachi, M. 2009. 
Biomass accumulation in a rehabilitated mangrove forest at Gazi Bay In 
Hoorweg, J & Nyawira, M. Advances in Coastal Ecology; People, processes and 
ecosystems in Kenya. African studies collection. African studies center. Leiden 

24. Wamukota, A.W & Okemwa, G. 2009. Perceptions about trends and threats 
regarding sea turtles in Kenya In: J. Hoorweg and N. Muthiga. Advances in Coastal 
Ecology. People, processes and ecosystems. Vol. 20. African Studies Centre, Leiden. 
p 193-208. 

 
Annex 4: Submitted manuscripts 
1. Abuodha, P. A. Kimeli & Ong’anda, H. 2010. Continental shelves during the last 

glacioeustatic cycle. Geological Society Memoir (Under Review) 
2. Agembe, S. Mlewa, C.M  and Kaunda-Arara, B. (2010) Catch Composition, 

Abundance and Length-weight Relationships of Groupers (Pisces: Serranidae) from 
Inshore Waters of Kenya (in press) Spatial distribution patterns in echinoderms in 
nearshore rocky shores 

3. Application of a suite of sediments extraction procedures to estimate environmental 
available metals in sediments and their relevance to bioaccumulated metals in 
seaweeds- Journal of aquatic bioindicators 

4. Aura, M. C. E. Kimani, C. Munga, G. Okemwa, E. Fondo, S. Agembe, & Wainaina, M. 
2010. Standardization of Catch Per Unit Effort of Kiunga Coastal Fishery, Kenya: 
Implications. Submitted to the ARK II conference for KMFRI 2010. 

http://www.academicjournals.org/JENE
http://www.sarnissa.org/
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5. Aura, M.C. E.N. Kimani, J.O. Manyala, C.K. Ndoro, N.Z. Munga, S. Musa, & Orembo, 
O.B. 2010. Deep-sea Fish Assemblages of the Kenyan Indian Ocean: A case Study of 
Malindi-Ungwana Bay Trawl Fishery. Submitted to Estuarine, Coastal and Shelf 
Science Journal. 

6. Aura, M.C. S. Musa, J. Njiru, E. Ogello, & Kundu, R. 2010. Is Fish Biomanipulation a 
Suitable Management Tool in the Tropics? Submitted to the ARK II conference for 
KMFRI 2010. 

7. Coral reef restoration as a management approach for Community Conservation 
Areas (CCA) in Kenya. Submitted to First IFS Research Grant- Still under review (J. 
Karisa).  

8. Emmanuel Kakunde mbaru, Levy Michael Otwoma, Thomas Kalama Mkare. CPUE 
standardizations for yellowfin Tuna Caught by Kenyans Longline Fishery in the Indian 
Ocean Using Generalized Linear Model and Generalized Linear Mixed model. 
Canadian journal of Fisheries and Aquatic sciences, (submitted). 

9. Emmanuel Kakunde Mbaru, Levy Michael Otwoma, Thomas Kalama Mkare. 
Abundance, Length-weight relationships and condition factor of some selected reef 
fishes along the Kenyan coast. Advanced journal of Food science and Technology, 
(Submitted). 

10. Kituu,G.M. D. Shitanda, C.L. Kanali, J.T. Mailutha, C.K. Njoronge, J.K. Wainaina & 
Odote, P.M.O. 2009. Influence of Brining on Drying Characteristics of Tilapia 
(Oreochromis Niloticus) in a Glass covered Solar Tunnel Dryer. Agricultural 
Engineering International: The CIGR Ejournal. Manuscript number. EE 1349, Vol.XI. 
August 2009. 

11. Magori C & Uku J. Manual on mitigation and adaptation strategies for shoreline 
change in the Western Indian Ocean region to WIOMSA journal of Marine Sciences 
for publication (under review).  

12. Magori C & Uku J. Manuscript on “Sand Supply to Kenyan and Tanzania Beaches” has 
been refined taking reviewers’ comments into consideration and re-submitted to 
WIOMSA journal of Marine Sciences for publication.  

13. Magori C & Uku J. Manuscript on Monsoonal forcing as a driver of shoreline change. 
A case study of Bamburi, Kenya and Kunduchi, Tanzania submitted to WIOMSA 
journal of Marine Sciences for publication (under review). 

14. Mirera, D.O. Kairo, J.G. Kimani, E.N and Waweru, F. (2009) Dynamics of mangrove 
fish in the forests and beach flats within a mangrove ecosystem at Ungwana Bay, 
Kenya. Manuscript AJAS (accepted). 

15. Mirera, H. O. D. 2010. Experimental polyculture of milkfish (Chanos chanos) and 
mullet (Mugil cephalus) using earthen ponds in Kenya. WIO J. Marine Science.  

16. Mirera, H.O.D, J.G. Kairo, & Kimani. N. K. 2010. Abundance and distribution of 
juvenile shrimp in the forests and beach flats of mangrove ecosystems in Ungwana 
bay and semi-industrial trawling implications. WIO J. Marine Science.  

17. Mirera, O.D. J.G. Kairo, E.N. Kimani, & Waweru F. K. 2010. A comparison between 
fish assemblages in mangrove forests and on intertidal flats at Ungwana Bay, Kenya. 
African Journal of Aquatic Science (In press).  
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18. Munga, C.N. E.N Kimani, M.C. Aura & Vanreusel, A. 2010. Biological and socio-
economic assessment of ring net fishing off Kipini,part of Malindi-Ungwana Bay, 
Kenya. Submitted to the ARK II conference for KMFRI 2010. 

19. Munga, C.O. S. Mohamed, D.O. Obura, A. Vanreusel & Dahdouh-Guebas F. Resource 
users’ perceptions on the existence of the Mombasa Marine Park and Reserve, 
Kenya. (submitted to Wiomsa Journal).  

20. Musa, S. C.M. Aura, & Ngugi, C.C. 2010. Evaluation of Stocking Density on the 
Growth and Survival of Nile Tilapia (Oreochromis niloticus- Linn, 1758) Fry in Low and 
High Altitude Regions. Submitted to Aquaculture Journal. 

21. Mwaura, J.M. Mwachui, A.A and Furaha, J.K. (2010) Assessing coral communities and 
their bleaching susceptibility in two reserves in Kenya(Submitted to Ambio Journal) 

22. Mwaura, J.M., Karisa J, and Obura, D.O. (2010).Assessing fishing impacts on 
resilience of coral reefs to climate change (submitted to Marine Ecology Progress 
Series Journal) 

23. Oduor-Odote, P.M & Shitanda, D. 2009. Drying Characteristics and Some Quality 
Attributes of Rastrineobola argentea (Omena) and Stolephorus delicatulus 
(Kimarawali). Submitted to African Journal of Food, Agriculture and Nutrition 
Development 

24. Oduor-Odote, P.M. D. Shitanda, G. Kituu, & Obiero, M. 2009. Comparative Drying 
Performance of Mackerel (Rastrelliger kanagurta) in a Solar Tunnel Dryer and an 
Open-air Raised Drying Rack Submitted to Western Indian Journal of Marine 
Sciences 

25. Oduor-Odote, P.M. D. Shitanda, M. Obiero & Odoli C. 2009. Quality of marine and 
freshwater catfish fillet smoked with 4 different tree species. Submitted to The Open 
Food Science Journal 

 
Annex 5: Technical Reports 
1. Aura, M.C. S. Musa, E.N. Kimani, & Abila, R. 2010. Seasickness or Lake Sickness: A 
Phenomenon You Can’t Escape! Submitted to Samaki news Magazine for 2010. 

2. Grimsditch, G. J. Tamelander, J. Mwaura, M. Zavagli, Y. Takata, & Gomez, T. 2009. 
Coral Reef Resilience Assessment of the Pemba Conservation Channel Area, 
northwestern Pemba island, Tanzania IUCN–CORDIO Technical –Report. 
http://cmsdata.iucn.org/downloads/pemba_report final.pdf 

3. Gwada, P. G. Okemwa, M.C. Aura & Odoli, C. 2010. Summary Proceedings on ICSD 
Dialogue on Fisheries in ACP-EU negotiations on Economic Partnership Agreements, 
Nyali Beach Hotel, Mombasa, Kenya on 9th-10th Feb. 2010. 

4. Kimani, E. C. Munga & Agembe, S. 2009. Malindi-Ungwana bay; Status of Artisanal 
Fishery. KMFRI Report. 

5. Kimani, E. G. Okemwa, E. Fondo, C. Aura, C. Munga, & Agembe S. 2010. Fisheries 
Catch Assessment along the Kenya Coast. KMFRI Technical Report.  

6. Kimani, E. J. Manyala, M.C. Aura, & Ndolo, C. 2010. Malindi-Ungwana bayKCDP trawl 
survey. KMFRI Technical Report.  

http://cmsdata.iucn.org/downloads/pemba_report%20final.pdf
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7. Munga C.N. W. Mututa, S. Ndegwa, S. Mzee D. Odongo & Kimani, E. 2010. Biological 
and socio-economic assessment of ring net fishing off Kipini part of Malindi-
Ungwana Bay, Kenya. KMFRI Technical Report. 

8. Munga, C.N. E.N. Kimani, O. Dickson, M. Willey, S. Ndegwa & Mzee, S. 2010. 
Biological and socio-economic assessment of ring net fishing off Kipini part of 
Malindi-Ungwana bay, Kenya. KMFRI Technical Report. 

9. Munga, C.N. E.N. Kimani, S.W. Agembe & Mulanda C.A  (2010). Spatial and temporal 
distribution of fishing effort in the Malindi-Ungwana bay, Kenya. KMFRI Technical 
Report. 

10. Musa, S. M.C. Aura, & Ngugi, C.C. 2010. The Effect of Three Different Feed Types on 
Growth Performance and Survival of African Catfish Fry (Clarias gariepinus) Reared 
in the Moi University Hatchery, Kenya. Submitted to Samaki news Magazine for 
2010. 

11. Mwaura, J.M. June 2010. Management of fishery and environmental resources of 
Kenyan south Coast: a rich national heritage A joint KMFRI report on Southcoast 
Multi-disciplinary research.  

12. Mwaura,J.M. O. Joseph, A. Mwachui & Kirathe K. 2010. Ecological and reef-fisheries 
patterns in Kiunga Marine National Reserve, Kenya WWF East Africa Regional 
Programme office/Kenya Marine and Fisheries Research Institute/Kenya Wildlife 
Services. 

13. Odoli, C.O. & Oduor-Odote, P.M. Quantification of Post Harvest Losses for Sun Dried 
Marine Fish (Dagaa) at the Kenyan Coast 

14. Oduor-Odote, P.M. & Shitanda, D (2009). Quality of marine and freshwater catfish 
fillet smoked with Acacia and coconut husks Submitted to CHE 

15. Oduor-Odote, P.M. 2009. Quality of Siganus sutor ‘Taffi’ Smoked using 6 different 
trees and tree products. A Technical Report. Submitted to The Lighthouse 
Foundation, Germany.  

16. Oduor-Odote, P.M. 2010. Drying characteristics and some quality attributes of 
marinated Rastrineobola argentea (Omena) Submitted to VIC RES 

17. Oduor-Odote, PM. D. Shitanda, G. Kituu, & Obiero, M. 2009. Comparative Drying 
Performance of Mackerel (Rastrelliger kanagurta) in a Solar Tunnel Dryer and an 
Open-air Raised Drying Rack A Technical Report. Submitted to The Lighthouse 
Foundation, Germany.  

18. Okemwa, G. E. Kimani, N. Wambiji, & Fondo, E. 2007. Fisheries Catch Assessment 
along the Kenya Coast. KMFRI Technical Report.  

19. Preliminary Cruise Report “R/V Dr Fridtjof Nansen” Western Madagascar 
(SWIOFP/ASCLME 2008-2009 Cruise), 25th August-18th September 2009; 20. 

20. Regional data gap-analysis for component 5: Biodiversity;  Albion, Mauritius 4th -6th 
August 2009; 30p. 

21. Regional SWIOFP Component 5 Pre-cruise Meeting Briefs, Quatre Bonne, Mauritius 
10th -11th February 2010; 8p. 

22. Regional SWIOFP Workshop on fish aggregating devices, Seychelles Fishing Authority 
(SFA), Mahe, Seychelles; 9th -11th December, 2009; 16p. 



                                                                      

 

88 

 

23. Regional SWIOFP Workshop on Longline, Seychelles Fishing Authority (SFA), Mahe, 
Seychelles; 9th -11th December, 2009; 21p. 

24. Report of the Indian Ocean Tuna Commission (IOTC) Meeting, Mombasa, Kenya, 
12th -23rd October 2009; 13p. 

25. Report of the South West Indian Ocean Fisheries Project (SWIOFP) NANSIS Training 
Workshop , St Georges Hotel, Port Louis. Mauritius, 2-13 November 2009; 13p. 

26. Report of the SWIOFP National Workshop in Preparation for the STATBASE Regional 
Database Component 1, 26th -27th November 2009, Mombasa, Kenya;  5p. 

27. Report of the SWIOFP/ASCLME Nansen Survey in the West Coast of Madagascar Leg 
2 (18th September – 3rd October 2009; 17p. 

28. SWIOFP Fisheries Training Course Report Brief, Durban, South Africa, 1st -4th July 
2009; 4p. 

29. SWIOFP Geonetwork Training Report: Component 1; 14th -16th December 2009, 
Mombasa, Kenya; 73p. 

30. SWIOFP/STATBASE Working Group Meeting Report: Component 1; 7th -11th 
December 2009, Mombasa, Kenya; 11p. 

31. Environmental and Social Management Framework and Indegenous People Planning 
Framework for KCDP (2010) (S. Mwangi) 

32. Small-scale, community-based, grow-out aquacultures of mud crabs Scylla serrata as 
a sustainable livelihood in East Africa – Progress report  

33. Marine Environment Diagnostic Assessment (MEDA) technical document 
34. MASMA Annual progress report on the “Small-scale, grow-out aquacultures of mud 

crabs project”  
35. Feed formulation and production at the Mombasa KMFRI Aquaculture lab 
36. Preliminary coral bleaching report. (Jelvas Mwaura) 
37. Seaweed farming at the South Coast of Kenya 
38. Ornamental fish production 

 
Annex 6: Conference proceedings 
1. AfricaGIS2009 Workshop held at Kampala Uganda from 25th to 30th October. I 
presented a paper on “Use of GIS and Remote Sensing in Assessing Aquaculture Sites 
in Embu District”. 

2. Aura, C.M & Raburu, P.O. 2010. Sustaining the Health River Ecosystems: Is the Index 
of Biotic Integrity Part of the Solution? Fisheries & Water Resources VI: 357-360: 
Proceedings of the Moi University 4th Annual International Conference, July 29th – 1st 
August, 2008. 

3. Aura, M.C & Raburu, P.O. 2010. Bioassessment of the Water Quality of River 
Kipkaren, Nzoia River Basin, Kenya. Fisheries & Water Resources VI: 319-328: 
Proceedings of the Moi University 4th Annual International Conference, July 29th – 1st 
August, 2008. 

4. Coastal aquaculture development in East Africa – Challenges and Prospects 
(Zanzibar, Tanzania; 29th November to 8th December 2009). Paper presented: “An 
overview of marictulture development in Kenya” 



                                                                      

 

89 

 

5. Eighth Meeting of the Grantees of Marine Science for Management (MASMA) 
Programme: Monitoring the Performance of the Approved Projects (21st-23rd 
October 2009, at Whitesands Hotel in Dar es salaam, Tanzania). Paper presented: 
“Small-scale, community-based, grow-out aquacultures of mud crabs Scylla serrata 
as a sustainable livelihood in East Africa” 

6. Kundu, R. C. Aura, M. Muchiri, M. Njiru, & J.E. Ojuok. 2010. The Agony of Fishing at 
Lake Naivasha, Kenya. Is Community Participation in Management the Solution ? 
Fisheries & Water Resources VI: 331-340: Proceedings of the Moi University 4th 
Annual International Conference, July 29th – 1st August, 2008. 

7. M’rabu E. S. Cannicci, J. Bosire & F. Dahdouh-Guebas. 2010. How can we mitigate 
impacts of global climate change on mangrove forests in Kenya.  International 
Symposium on the biodiversity associated with mangrove ecosystems in Southeast 
Asia, held in Hanoi, Vietnam on 17-19 May 2010. Oral presentation. 

8. Muthumbi, A. N. B.M. Nyonje, J.O. Ochiewo & Wakibia, J.K (2010) Integrated Salt-
Artemia production and mariculture in a mangrove wetland at the Kenya coast. 
Presented at CHE dissemination workshop 20th – 24th June 2010. 

9. Odoli C.O. 2010 Value links introductory training by Agri and cooperative training 
and consultants ltd at sun n sand May 10th to 14th 

10. Odoli, C.O. 2009. Arctic Tilapia Full Colony, Optimal Storage and Transport 
Conditions for Fillet . Presented in advances in Euro Seafood Technology, 
Copenhagen, Denmark October 2009. Kenya Coast Development Project (KCDP) 
stakeholders workshop (Final Mission); 15th  -26th February 2010, at KMFRI-
Mombasa 

11. Odoli, C.O. 2009. Poster presentation: Quality Status of Artisanal Fish Landings along 
the Kenyan Coast. Presented at WIOMSA Symposium in Reunion, August 2009 

12. Oduor-Odote, P.M. 2009 IP Workshop for Researchers in R&D Institutions. 3rd to 4th 
September 2009. Neptune beach, South Coast, Mombasa.KECOBO, KIPI, KEPHIS and 
funded by KEPLOTRADEII Program-Ministry of Industrialization 

13. Oduor-Odote, P.M. 2009. Workshop on KMFRI business Wing. Retreat in Mbita. 1st 
to 5th August in Mbita Safari Hotel. Sponsor-KMFRI 

14. Oduor-Odote, P.M. 2009. Worksop for  FIMACEDP/KCDP PROJECT. World Bank  
MINI-MISSION 22nd to 30th  SEPTEMBER 2009. Held in KMFRI Conference 
Hall.Sponsor-World Bank 

15. Oduor-Odote, P.M. 2010. 3rd National Conference on Dissemination of Research 
Results and Exhibitions of Innovations. KICC (2010) As Innovator 

16. Oduor-Odote, P.M. 2010. Commission for Higher Education Workshop at Mombasa 
Beach Hotel 20th to 24th June 2010 

 
Annex 7: Professional contributions 
1. B. Nyonje: Member of Secretariat for National Economic Stimulus Program 

(Aquaculture) and development of National Aquaculture development strategy. 
2. B. Kirui: Member of a team preparing a brief on climate change threat status on 

coastal ecosystems in Kenya and Tanzania (document for East Africa Wildlife Society)  
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3. B. Kirui: Member of a team writing a book on Gazi Ecosystem  
4. B. Kirui: Member of a working group on the development of a Management Plan for 

Bamburi-Shanzu     Beaches With Special Focus on Jomo Kenyatta Public Beach  
5. B. Kirui: Member of KMFRI ISO certification preparation team  
6. C. Aura: Coordination of the KMFRI Internal Seminars 
7. C. Aura: Reviewer of African Journal of Ecology and Journal of Lakes and Reservoirs: 

Research and Management 
8. C. Magori: Development and updating of web site for GLOSS-AFRICA  
9. C. Magori: Member of Kenya National Hydrographic and Oceanographic Committee 

(KNHOC).  
10. C. Magori: Member of the Shoreline Change Management Taskforce.  
11. C. Magori: National ASCLME Cruise Coordination for Kenya. 
12. C. Magori: Regional Coordinator for Global Sea Level Observing System (GLOSS)  
13. C. Munga: KCDP Indigenous Peoples Planning Framework report (Swahili version) 
14. C. Munga: The e known and the unknown on Invertebrates in the Kenyan Indian 

Ocean: Agulhas and Somali Large Marine Ecosystems gap analyses.  
15. Consultancy to review concept notes and full proposals under ReCoMaP’s 2nd call 

for proposals 
16. E. Fondo: Marine Diagnostic Environment Analysis for ASCLME Project (for micro & 

Meio-fauna, invertebrates and Fish) 
17. E. Kimani: Ungwana-bay Prawn Fishery management plan technical committee 
18. G. Okemwa, E. Fondo: National Taskforce on Ringnet Fishing 
19. G. Okemwa: Marine Diagnostic Environment Analysis for ASCLME Project: Marine 

Turtles, Mammals and Invasive Species 
20. G. Okemwa: Member, UNEP-Nairobi Convention National Clearing House 

Mechanism 
21. G. Okemwa: Ornamental Fishery management plan technical committee 
22. G. Okemwa: Sea Turtle National Taskforce 
23. I am a member of a task force for the development of prawn fishery management 

plan 
24. I am a member of working group for the preparation of the Lobster Fishery 

Certification and Management Plan for Kenya. 
25. ICZM Information Management Task Force Meeting, Mombasa, 2nd September 

2009 
26. In-charge of KMFRI’s Performance Contract Secretariat.  
27. J. Amina: Participated in the compilation of the Gazi Environmental Impact 

Assessment Report- Lead Expert Patrick Gwada  
28. J. Amina:Coordinator of the project enhancing sustainable management of 

mangrove resources in Kenya.  
29. J. Karisa: Attended a consultation meeting at KWS HQs on establishment of 

Ecological Indicators for MPAs monitoring and management: November 16th 2009 
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30. J. Karisa: Attended meeting for Telekom’s LION2 fibre optic submarine landing 
project held in Mombasa on the 10th of July 2010 at the Mombasa Cable Landing 
Station Conference room. (J. Karisa) 

31. J. Karisa: Contracted by WWF to do 1 week training on marine survey methods and 
data analysis procedures for KWS and WWF data collectors: January 23rd-27th 2010 

32. J. Karisa: Participated in the LNG Feasibility Study Advisory: November 4th 2009 and 
December. 

33. J. Karisa: Requested by the KWS coast research division to provide them with 
technical assistance towards the implementation of the adaptive management 
program for Mombasa Marine National Park and Reserve.  

34. J. Karisa: Sub contracted by CORDIO to do a coral reef biodiversity assessment of the 
south coast area for EAWLS: February 22nd-31st 2010 

35. J. Mwaura: Attended a consultation meeting at KWS HQs on establishment of 
Ecological Indicators for MPAs monitoring and management 

36. J. Mwaura: Attended and participated in Coral reef and its fisheries training 
workshop in Malindi, 25-29, January 2010. Trained participants on reef surveys 
methodology(benthos, fish, coral diseases and bleaching).  

37. J. Mwaura: Contracted to train and conduct reef and its fisheries assessment in 
Kiunga Marine National Reserve/WWF project (1 week)  

38. J. Mwaura: Mapping of marine and coastal habitats and resource use in Kiunga 
MNR-Lamu archipelagos.  

39. J. Mwaura: Participated in review of KMFRI ISO-QMS procedures at KMFRI board 
room 

40. J. Uku : Kenya Country Coordinator: Western Indian Ocean Marine Science 
Association (WIOMSA)  

41. J. Uku: Project Coordinator of the preparation phase of the KCDP Project  
42. J. Uku: Secretary to the Annual Conference Planning Committee 
43. J. Uku: Trustee, KMFRI Pension Board 
44. KCDP Process Framework report (English and Swahili versions) 
45. M. Nguli : Concept note to MOI on AMESD-SEACCE –Proposal, submitted, revised 

project to July a planned meeting in La Reunion       
46. M. Nguli: Assisted in Coast Map IO Mission/KNHOC organization 
47. M. Nguli: Ongoing drafting of oceanography training lectures, and enhancement of 

registry for the membership of the newly formed Regional Hydrographic & 
Oceanographic Academy revised acronym form ROSA to RHOSA) –idea presented to 
the  Assessment Mission Team (i.e. Dr Dimitri from IOC) and first Brochure 
developed/web-site attempted.    

48. Member and editor of WIO mariculture forum 
49. Member of National Aquaculture Development Working Group 
50. Member of SARNISSA. 
51. Nguli: Focal Point for AMESD-Project smooth communication/acquisition of AMEDS-

Station      
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52. Review of the Sensitivity and Vulnerability Mapping of the Marine Environment as 
part of ASCLME MEDA 

53. S. Agembe and C. Munga: Organizing team of World Oceans Day held on the 8th 
June 2010 

54. S. Agembe: SWIOFP ad hoc committee for selection of ships logistics coordinator 
55. S. Agembe: SWIOFP ad hoc technical committee for selection of observer trainer 

consultants 
56. S. Mwangi: Member of KMFRI Strategic Plan (2010-2015) review team  
57. Secretary in a workshop of the restructuring of the KMFRI management. 9th March 

2010 at Midview Central Hotel, Mombasa, Kenya 
58. Socio-economics expert in the State of the Coast Report for Kenya 
59. SWIOFP National Fisheries Database task force 
60. B. Nyonje: Team member – Development of the Kenya Agricultural Productivity and 

Agri-business Project (KAPAP) collaborative Research Grants Manual. 
61. H. Onganda: Working group of the WWF for production of Biodiversity Sensitivity 

Maps For Eastern Africa to assist in management of oil and gas prospecting and 
production in the Indian Ocean (done in conjunction with WCMC at Cambridge UK). 

62. E. Okuku: MEDA consultancy, November- December 2009 
63. B. Kirui: Earth watch expedition, Gazi bay. June 7-17th 2010 
 
Annex 8: Funded Proposals 
1. A hybrid solar tunnel dryer and windmill system for fish drying at Kipini in the North 

coast of Kenya By Oduor-Odote PM (2009) Funded by the National Council for 
Science and Technology (Ksh 2,600,000/=) 

2. An assessment of the socioeconomic impacts of environmental degradation caused 
by climate change: a case study of Faza Island, Lamu District – Kenya. 

3. Community involvement at Gazi and Shimoni in production  and marketing of value 
added fish products by improved drying and fish smoking methods for better Income, 
Improved Livelihoods and Food Security. By Oduor-Odote, PM (2009). Funded by The 
Lighthouse Foundation (Ksh 2,800,000/=) 

4. Development of an integrated solar tunnel dryer for fish drying along Lake Victoria 
By Shitanda D; Shilayo, V.; Oduor-Odote, PM.; Bonjoyraireye J (2005-2009) Funded 
by VICRES. Year III KMFRI Component (Ksh 672,000/=) 

5. Distribution of the pathogenic Vibrio cholerae strains in aquatic environments in 
coastal areas of the western Indian Ocean: case study of Tanzania and implication to 
cholera outbreaks and control 

6. Global Markets and the livelihoods of coastal communities in the WIO countries: 
Implications for sustainable coastal management 

7. Involvement of local communities in water quality and seafood safety monitoring-IFS 
Tana River Biogeochemistry Project- Submitted to Vlir (already funded) (E. Okuku) 

8. Optimal use of Different Trees or Tree Products for Smoking African and Marine 
Catfish to Improve Quality and Conserve Aquatic Resources in Kipini and Tana-Delta 
Areas of Kenya By Oduor-Odote, PM and Shitanda D (2008-2010) Funded by The 
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Commission For Higher Education. Final 2 Quarters (KMFRI Component Ksh 
600,000/=). 

9. Small-scale, community-based, grow-out aquacultures of mud crabs Scylla serrata as 
a sustainable livelihood in East Africa 
 

Annex 9: Submitted Proposals for Funding 
1. Community-based small scale grow-out aquacultures of mud crabs Scylla serrata –food 

secutiry and sustainability-Submitted to International Development Research Centre 
(IDRC) – Final Response not yet recieved 

2. Coral reef restoration as a management approach for Community Conservation 
Areas (CCA) in Kenya. Submitted to First IFS Research Grant- Still under review (J. 
Karisa) 

3. Coral reefs and global change – a historical perspective spanning the western Indian 
Ocean (Submitted to WIOMSA as a MASMA Proposal-Under Review. (S. Mwangi  

4. Development of the National Aquaculture Strategy  
5. Ecological Economics of Intergrated Silvofisheries: strategies to cope with Climate change 

(Food Security and Sustainability)-WIOMSA – Climate change – Final Response not 
recieved 

6. Finalization of National Aquaculture Strategy and National Aquaculture 
Development Plan. Garden Hotel Machakos  

7. Improvement of living standards of rural communities in Kenya through Artemia 
production. Funded by VLIR 

8. Introduction of Kappaphycus alvarezii (cottoni) and scientific monitoring of 
demonstration and commercial seaweeds farms in the South Coast of Kenya. 
Funded by ReCoMaP. 

9. Odoli C.O. (2010) The Microbial Trail and Quality Status of Lethrinids and Siganids 
Landed By Artisanal Fishers In Kenya Submitted to IFS 

10. Oduor-Odote, P.M (2009) “Community involvement at Gazi and Shimoni in 
production  and marketing of value added fish products by improved drying and fish 
smoking methods for better Income, Improved Livelihoods and Food Security” 
Submitted for funding to the Lighthouse Foundation, Germany. 

11. Polyculture of milkfish (chanos chanos) and mud crab (scylla serrata) in earthen 
ponds as an alternative livelihood for coastal communities in kenya – (ncst) – final 
response not recieved.  

12. Population dynamics and small-scale aquaculure of mud crab (Scylla serrata) in East 
Africa – (IFS ) - Funded 

13. Proposal for Gazi Community Training on Silvofisheries – (WWFEFN) - Funded     
14. Proposal on ‘Effects of flooding displacement on human social dynamics: Case of 
River Tana floodplains in Kenya coast’ submitted to Toyota Foundation Japan (Under 
review) (Dr. B. Kirui) 

15. Proposal on ‘Effects of flooding displacement on human social dynamics: Case of 
River Tana floodplains in Kenya coast’ submitted to Toyota Foundation Japan-Under 
review) (S. Mwangi) 
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16. Proposal on ‘mikoko pamoja’ submitted to NERC (UK) funded Ecosystem Services 
and Poverty Alleviation Research (ESPA) Programme (under review). (Dr. B. Kirui) 

17. Proposal on climate variability and its impacts on mangrove ecosystems in the WIO 
region submitted to WIOMSA under MASMA special call 2010 on climate change 
adaptation (under review) (Dr. B. Kirui) 

18. Small scale aquacultures of mud crabs (Scylla serrata) and its effects on community 
livelihood along the Kenyan coast- (submitted to Kalmar University for Sandwitch 
PhD program) - Funded  

19. Small-scale, grow-out aquacultures of mud crabs Scylla serrata as a sustainable livelihood 
in East Africa- (WIOMSA-MASMA)-Funded 

20. South to south mobility research grant October 2009. Funded by the VLIR-UOS 
(Flemish Interuniversity Council Marine research grant (MARG III) travel grant to 
Hanoi Vietnam. (17th May – 19th May 2010). Funded by Wiomsa (MARG III). 

21. Suitability mapping for aquaculture – submitted to the National Task Force on 
Aquaculture 

 
Annex 10: Student Supervision 
4. Alfred Ochieng (Moi University) (Under Dr. Kirui) 
5. Caro – (Kenyatta University (Student on Internship) Under Ms. Karisa 
6. David Namwaya – Moi University (attachement student) 
7. Denis Amukoa - Egerton University (Attachement student) 
8. Emilly Wafula – Makerere University (Student on Interniship) 
9. Loyce Jepkorir (JKUAT) (Under Dr. Kirui) 
10. Moi University’s Jane Nyamora (Senior Project Research on “An assessment of the 

cannibalistic behavior of juvenile mud crabs (Scylla serrata) under laboratory 
conditions”). 

11. Nairobi University MSc-Aquaculture Student (Field Supervision) 
12. One Bachelor of Science student from Maseno University was supervised during the 

period.(Ochiewo) 
13. Student Internship supervision: Hussein, BSc, Moi University. (Under J. Mwaura)  
14. Winrose Koskei (JKUAT) (Under Dr. Kirui) 
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Annex 11: KMFRI research publications trends 
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Figure 1: KMFRI articles from peer reviewed journals for the last 10 years 
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Figure 2: KMFRI popular Journals for published work and their impact factors for the last 10 
years 
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Figure 3: Top ten individual scientists having published in peer reviewed journals 
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Figure 4: Top ten individual scientists having published as first authors in peer reviewed 
journals 

                                                

 


