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1. Foreword

This 1is the first review report on the Kenyan-Belgian Project in
Marine Ecology (KBP).

It explains our approach and methodology : the linkage between
equipment, education and research. Interaction between fundamen-
tal and applied research.

Real co-operation between Kenyan and Belgian Scientists.

We are always accessible to remarks and advices and hope to be
able to continue. f

h
Prof. Dr. Polk, Ph.
Mombasa, July 1986



2. Acknowledgement

We like to thank, 1in the first place, both governments, the
Kenyan and the Belgian, for initiating a program on Marine
Sciences and to put confidence in/the Kenyan and Belgian
Scientists.

We thank the administrations who made it possible to work out
and run the project.

We are also gratefull to the Authorities of the Free University
of Brussels (VUB), who gave me the opportunity to go on partial
leave to work as a director and co-ordinator for the project.

The Authorities of KMFRI, who provided the necessary help to
welcome the project, who helped us finding our way and gave us
the necessary room to develop the program in an optimal way.

The N.V. Volvo, who lend us, via the VUB, a splendid car for the
project. The work done up to now, 1is due for an important part
to the use of the Volvo. Unfortunately the Kenyan driver had an
accident wiht it and the car was totally destroyed.

The N.V. Olivettei, who via the help of the VUB, gave us a type-
writer and a Computer. The fact that we need a second computer
and a word-processor, shows that the equipment 1is used in an
optimal way.

Thanks to the Belgian experts who, together with their Kenyan
homologues, worked very hard and conscientious and by doing so
implanted a scientific spirit in the KBP.

The Kenyan technicians, sampling and analysing day and night are
at least as important as the scientists.

Thanks to Ingrid, the administrative help, who succeeded in set-
ting right the administration of the project, which was a com-
plete chaos before her arrival.

Els, who came at the moment 1 had to go to hospital and who as-
sured the continuity and organisation of the scientific work
during my absence.

All these synergies of different phenomena made that the Belgians
are feeling at home in Kenya, at 8000 km from their country.

But only an 8 hour flight away with SABENA, who always gave us a
good service.



3. introduction

The aim of the project was to develop a program on Marine
Ecology and the Management of the Coastal Zone (living and
non-living resources).

We started the inventory and descriptions of the different
Marine biotopes and their trophic levels. This fundamental
research guided us to initiate applied research : we started a
small-scale oyster culture to prevent the loss of the high
primary production of the mangrove creeks. By doing so we
provided work for the local population and used only local
materials for the building of the rafts.

Both, the fundamental and the applied research must go on with
the present project as backbone. Other, subprograms, fitting
in the framework of the KBP, will be added. A common project
between Kenyan and Belgian Universities will be worked out and
submitted to the EEC, on specific mangrove research.

The Belgian experts will submit an interuniversity program for
fundamental research to the National Science Foundation.

And in collaboration with the KMFRI and the Kenyan and Belgian
Universities, we will organise a Regional Course on Marine
Biology, with the support of UNESCO and UNEP.

In this way, we will cover most of the aspects of Marine Ecology,
needed for the Management of the Coastal Zone.



4. The Belgian Experts and the Kenyan Homologues

The residential expert, Prof. Dr. Polk, arrived in Kenya on the

17th of December 1984. When he has to leave Kenya in order to

fulfill his obligations in Belgium (for courses and examinations
at the Free University of Brussels or important meetings of the

National Science Foundation, EEC, etc.) he has, each time, been

replaced by a Belgian expert.

Thus, up to now, the following experts have worked 1in Kenya

4.1. Prof. Dr. Decleir, W.* (January 3 - January 27, 1985)
University of Antwerp - Ecophysiology.
4.2. Prof. Dr. Egghe, L.* (January 27 - February 13,.1985)

University of Limburg - Librarian Sciences.

4.3. Drs. Pissiersens, P.** (January 27 - February 13, 1985)
University of Brussels - Computer Sciences.

4.4. Dr. Heip, C.* (February 1 - 23, 1985) University of Ghent
- Benthos.

4.5. Dr. Dehairs, F.* (February 1 - 23, 1985) University of
Brussels - Marine Chemistry.

4.6. Dr. Daro, N.* (March 15 - April 12, 1985) University of
Brussels - Plankton.

4.7. Dr. Frijdal, A. (April 6 - 19, 1985) University of Brussels
Computer Sciences.

4.8. Dr. Somers, E.* (May 10 - 26, 1985) University of Ghent
Law of the Sea.

4.9. Dr. Bergmans, M.* (April 12 - May 16, 1985) University of
Brussels - Taxonomy, Harpacticoids.

4.10. Prof. Dr. Ronday * (May 1985) University of Liége - Physical

Oceanography.

4.11. Dr. De Greve, J.P.* (June - July 1985) University of
Brussels - Computer Sciences.

4.12. Dr. Coppejans, E.*(June 21 - July 28, 1985) University of
Ghent - Phycology.



4.13. Drs. Revis, N. (September 12 - October 10, 1985) Univer-
sity of Limburg - Taxonomy & Copepods.

4.14. Dr. Coppejans, E. & Drs. Beeckman, T. (January 8 - February
8, 1986) University of Ghent - Phycology (see 4.12.)

4.15. Dr. Daro, N.*(January 30 - February 27, 1986) University
of Brussels (see 4.6.)

4.16. Dr. Martens, E. (April 20 - July 30, 1986) University of
Limburg

4.17. Drs. Tackx, M. (May 23 - June 21, 1986) University of
Brussels - Plankton & Seston.

4.18. Dr. Dehairs, F.* (June 21 - July 28, 1986) University of
Brussels - Marine Chemistry.

* Several of the short-term experts developed specific programs

with the Kenyan counterparts, (see 8.2.1)

** Drs. Pissiersens, P. 1is currently employed by KMFRI. He 1is

doing our computer work and, with his practical knowledge,

is a great asset to the

We also had the assistance
ecology (coralreef ecology
D., Elskens,H.
We hope to develop in the

Scientific Diving Centre.

and Sweefelt, J.

near future,

project, (see annex 1 & 7).

for the research done on underwater
& marine algae) of the divers Martens
from Vilvoorde, Brussels.

with their help, a



5. Equipment

5.1. Laboratory Equipment

The equipment provided by the Belgian Government, 1is mentioned
in annex 2.

.are is a basic equipment for Marine Research and extra material
is bought in function of the research.
The equipment is now stored in two air-conditioned labs at KMFRI
When this equipment 1is needed for research, it is registered and
used by the scientist who remains responsible for it. When he
doesn"t need the instrument anymore, 1it is checked and put back
in the store.
Nevertheless, equipment regularly used in the field, 1is ruined
too fast due to the high temperature, the humidity and salinity
of the environment. The fast substitution of the field equipment
is unavoidable. So, extra responsability is asked from the
scientists and technicians.
At present the Computer Section 1is functioning very well. We plan
to buy a second , bigger computer, a word processor and a photo-
stat, as the input of scientific data, the documentation centre
and the administration of the project are growing fast.
But we request urgently the Kenyan Authorities to provide a
generator, to prevent the spoiling of programs and work due to
power Tfailure, as happened before.
As the present equipment is listed on computer, and the listing
is regularly updated, other African and European Scientists who
will participate in the programs and use the equipment, can be

fully informed on the present infrastructure, (annex 2 ).



5.2. Transport

The difficulties of transport the project is facing, are tremen-

dous. We 1insist on both governments to find a solid sloution
for this primordial problem.

5.2.1. The Cars

The Kenyan-Belgian Project used to have two cars. One car given
by the Belgian Government (Renault 9) and one lend to the Univer-
sity of Brussels for the project, by the N.V. Volvo.

As sampling at different biotopes at the same”™ time is sometimes
necessary (e.g. spring-tides), the two cars were used 1in an
optimal way. But unfortunately, the Kenyan driver appointed by
the Institute had an accident and the Volvo was totally destroyed
He drove too fast, was blinded by oncoming cars and crashed at
full speed into a lorry, stationed on the road without lights

nor reflectors. Luckily he was driving a Volvo, otherwise he
would have been killed on the spot.

When asked for help to the Belgian Co-operation Section in Nairob
we got the answer we had to wait until the mixed commission meets
in October 1986. But in the meantime the project has to go on,
and for that regularly sampling has to be done in different
places along the coast.

From the Ministry in Brussels we got the original and friendly

telex saying look for another maecenas!!!”

No written reply came from the Kenya Authorities although
Article 6.4. of the Agreement 1is very clear on this matter.
KMFRI gave at the disposal of the project a fourwheel-drive.
Two weeks later, this car was also damaged in a car accident
and is still broken down.

To assure the continuity of the work, we rented a car on our
own expenses. Indeed, 1if some ecological work 1is not done at
certain moments, we are losing a whole year.

Our remarks on this matter are pertinent: what will happen



with the destroyed car?

To be able to do our research in an optimal way, the project
needs two safe, solid, all-roads cars.

5.2.2. The Boats

t
The Kenyan-Belgian Project needs at the moment a small boat
with an outboard motor. At KMFRI there is one, 1in a very bad
condition, another one has been stolen. Our work 1is badly
hampered by this.
It is also unacceptable in view of safety standards that there
is only one boat that can be used for the sampling in Tudor
Creek.

CONCLUSION

IT the Kenyan-Belgian Project wants to succeed in all her ainms
and if it will become the nucleus of a Centre with Regional
importance, then a solution for the transport (cars and boats)
must be worked out. This is only possible if both parties take
their responsabilities.



6. The Documentation Centre

6.1. Introduction

Up-to-date literature 1is a sine qua non Tfor research. We need

the necessary recent publications related to the research-objects,
but financially we can"t afford a complete overview of Marine
Publications.

Magazines, were only a few articles a year are of direct interest,
are too expensive in the actual situation. Therefore, we opted
for an as complete as possible “SELECTIVE SYSTEM®". We need and
purchase the adequate literature for the ongoing research.

This principle was worked out and explained to the Librarian of
KMFRI, by Prof. Dr. Egghe (University of Limburg). In collabora-
tion with Mrs. Mwobobia, Librarian at KMFRI, we were able to
start the Documentation Centre.

6.2. Present Situation

At present we have more than 25.000 pages of scientific literature,
regarding the ongoing research. The literature has been bound,
registered and dispatched to the scientists. The listing of

the literature present is found in annex 3.

6.3. Extension of the Project

The KBP Documentation Centre is extending its scope: at the
moment, we are doing the same work, with the same methodology
for the Marine Scientists of the University of Nairobi and



the Regional Dugong Project of I1UCN (International Union for
the Conservation of Nature).

To develop the present Centre into a Regional Centre, we have
to establisha practical catalogue (keywords, computerisation,
dispatch facilities etc.). To work out these aims, we will
send Mrs. Mwobobia to the University of Limburg - Belgium
(Prof. Dr. Egghe).

During the Regional Course of UNESCO (see 7.5.) we will have

the opportunity to convert the Centre into a Regional one.



7. Education

We consider "education" as a combination of "theory"™ and
"praxis”®. Which 1is of course only possible when we have the
equipment.

7.1. Visiting Experts

Each visiting expert gave one or several seminars on his own
speciality, to the scientific community of KMFRI. They estab-
lished personal collaboration in the laboratory or the field,
with the Kenyan homologues during their stay. If necessary,
we try to obtain fellowships to send African Scientists to a
Belgian Laboratory for up-to-date specialisation (see 7.3).

Some of those collaborations result into full programs.(Annex 18)

7.2. Kenyan Scientists working in the KBP

7.2.1. At the occasion of the visit of Mr. Beck, Head of the
Co-operation Section at the Belgian Embassy in Nairobi,
at the KBP, every Kenyan Scientist working in the frame-
work of the project, gave a seminar on his work, (see
annex 4) .

7.2.2. An important contribution to the International Congress
on Tropical Aquatic Ecosystems (UNESCO - October 1985
in Nairobi), was presented by several Kenyan Scientists.
Their conferences belonged to the best ones and their
data were on an international level, (annex 5)

7.2.3. UNEP funded two fellowships for East-Africa for the
International Workshop on Coralreef Ecology. (Phillipines,
May 1986). One of them was for a member of the KMFRI-
staff working in the KB?.(Annex 16)

CONCLUSION

As in every Institute, anywhere in the world, we have at KMFRI
some very good, motivated scientists whom merit the necessary

help and facilities to continue their research.



7.3. Fellowships
7.3.1. The Belgian Government

The Belgian Government, provided us, after discussion with the
Kenyan Authorities, the necessary fellowships.

7.3.1.1. Long-term fellowships

The Belgian Government provided two long-term fellowships for
Kenyans, to follow the Postgraduate two years course "FAME"
(Fundamental and Applied Marine Ecology). This Postgraduate
course on an interuniversity basis results into a Masters
Degree. (Annex 17)

The Kenyan students of KMFRI are Mr. Odido and Mr. Oteko.

On the request of the Kenyan Authorities, there will be one
specialisation in Physical Oceanography and one in Marine
Pollution (Prof. Dr. Ronday and Dr. Baeyens (Phys. Ocean.)
and Dr. Dehairs - Marine Pollution)

7.3.1.2. Short-term felowships

In 1985, a fellowship was offered to Mr. Kazungu (KMFRI-KBP),
who specialised in nutrient-determinations, during three months.
He came back with extra equipment in order to continue his

work in Kenya. (Dr. Dehairs, Lab. For Analytical Chemistry,
University of Brussels), (annex 6)

In 1986, two fellowships are offered for a five month specialisa-

tion in Marine Ecophysiology (Prof. Dr. Decleir - University of
Antwerp). The Kenyan Scientists are Mrs. Okoth and Mr. Omolo.
They left Kenya on May 19, 1986.

Another fellowship 1is promised to Mrs. Mwobobia, Librarian for
computerisation of the Documentation Centre (Prof. Dr. Egghe -
University of Limburg).



7.3.2. Belgian Government and Internati-nal Organisations

For the end of 1936, a mixed fellowship (airticket from UNESCO
and a two months stay in Belgium from the Belgian Government)
is offered to Mr. Ruwa, R.K. (KHFRI-KBP) for specialisation

in Quantitive Ecology (Dr. Heip - University of Ghent).

7.3.3. International Organisations

In 1986 a fellowship is offered by UNEP to Mrs. Muthiga, KMFRI
KBP for a workshop in the Phillipines on Coralreef Ecology,

(see also 7.2.3.) (Annex 16)

CONCLUSION

In 1985 and 1986 we obtained from the Belgian Government,
scolarships for 7 scientists for specialisation in Belgium
and 6 return tickets Nairobi-Brussels-Nairobi.

The International Organisations gave us two airtickets and a
two week stay.

We Ilike to thank the people in the different Institutions
who were responsible for delivering these fellowships. We
can assure those people that these grants are being used 1in
an optimal way. We hope we will have the same or even a
better cooperation in the future.



7.4. The Kenyan Universities and the KBP

In March 1986, the students of the University of Nairobi (Dept,
of Zoology) visited the experimental oyster cultures 1in Gazi.
Prof. Dr. Polk gave a field course on the theoretical and
practical scientific approach on oyster cultures and Mangrove
biotopes.

In April 1986, the teaching staff of Kenyatta University (Dept,
of Zoology) visited Gazi. Mr. Ruwa (KMFRI-KBP) gave them a
field course on oyster cultures.

In May 1986, the students of the Naivasha Fisheries and Wildlife
Training Institute, visited Gazi & KMFRI. Mr. Ruwa and Dr. E.
Martens gave them an introduction on mangrove systems and a
contribution in the field.

7.5. Regional seminar on Fundamental and Applied Marine Ecology

UNSSCO-Nairobi requested the K3P to organise in 1986 a Regional
Seminar on Fundamental and Applied Marine Ecology. We®" 1l
organise this course in MOmbasa at KMFRI 1in collaboration with
the Kenyan and Belgian Universities (extra funds have been asked
from the Belgian Government and the International Organisations.

We"d like to organise the seminar with a regional foilow-up.
7.6. Cooperation between KBP and other scientists

Assistance and collaboration was asked by:

Mr. Little,M. U.K. Plymouth Technical High School. Mangrove

area as spawning and nursery grounds.

Mr. Orr, D. Canada. Feeding mechanisms by shrimps. FAO-project

in Malindi.

Mr. Weston, J. U.S.A New York. Total Environmental Study of the
oyster cultures.

CONCLUSION

The KMFRI and the KBP are de facto becoming very important
for Marine Sciences in East Africa.
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3. Research
1. Introduction

The interaction between fundamental and applied research must
enable us to obtain a global long-term management of the
Coastal Zone. The oriorities are:

an increase of protein production or other valuable sea-

b) to ou- ~ halt to the degradation and destruction of the
marine environment for short-term profits.

To fulfill these aims in a pragmatic way, we consider four
different biotopes, going from land to the sea:

The Mangrove areas

1.

2. The 1Inshore Waters
3. The Coralreef
4.

The Outshore Waters

8.2. Ongoing Research
3.2.1. General Research

The Kenyan and Belgian Experts are working in the biotopes
1,2 and 3.

Each ad hoc individual research program has to be integrated
in a holistic model, indicating the pathways and quantities
of energyfluxes through the Ecosystem.

The following Scientific Programs are 1in progress:

«



8.2.2. Specific Research on Oyster Culture

The Kenyan and Belgian Authorities insisted, after studying
our intermediate reports, to focus on oyster culture.

We can fully approve this for the following reasons:

1. The watercoluran in the Mangrove creeks has a very high
primary production (more than 100 ton a day for Kenya).
This potential high valued "food"™ 1is at the moment washed
out in the Ocean without use.

2. Culturing oysters in a tridimensional biotope, we can have
a conversion up to 20%, 7.5 X more efficient than culturing
cattle.

3. 1.000 oysters/M2 can be cultured, or 10 million per ha.
(Kenya has 52.000 ha of mangrove area).

4. Oyster cultures are labour-intensive and can provide work
for the local villagers.

5. The necessary investment is very low: only local material
is requested (mangrove poles, nylon strings, marine cement,
local labour) besides research.

6. There 1is already a home-market for oysters due to Kenya“"s
tourist industry. But, as this market of collecting wild
oysters becomes insufficient, the culture of oysters is
needed .

7. The oyster biotopes 1in the industrialised world are deterio-
rating more and more, due to industrial pollution. The
demand for oysters 1is increasing on the world market.

8. A first class road along the coast from Malindi to Tanzania,
an International Airport in Mombasa and a direct railway
communication Mombasa-Nairobi facilitates the transport of
oysters.

9. Oysters are protein-rich sea products. With the modern
communication network (newspapers, weeklies, broadcastong
and television) and publicity techniques, we can try to

integrate this product in the local food-customs (annex 9).



10. In the sheltered Mangrove Creeks, the possibilities of
destruction of the infrastructures by tempates, as in the
Far East, are low.

8.2.3. Scientific Publications

If scientific results are consistent, we publish them in the
Kenyan Journal of Science and Technology Series, the African
Journal of Ecology or in Hydrologia, so that they are accessible

for the scientific community.

8.2.3.1. Accepted Scientific Papers

1. The Autecology of the Edible Oyster Crassostrea cucculata
Born, 1778 : Size realted distribution at Mkomani, Mombasa,
1986, Kenyan Journal of Science and Technology Series.
Okemwa, E.; P.uwa, R.K. & Polk, P. (annex 10)

2. Some observations and remarks on Mangrove Distribution 1in
Kenya. Kenyan J. Science & Techn. Series.
Ruwa, R.K. & Polk, Ph. (Annex II1)

3. The biology of Marine Copepods in Kenya Waters.
Planktonic Copepods from Coastal and Inshore Waters of Tudor
Creek. Kenyan J. Science & Techn. Series.
Okemwa, E. & Revis, N. (Annex 12)

4. Changes in Kenyan Coralreef community structure and function
due to exploitation. Hydrologia.
McClanahan, T.R. & Muthiga, N.A. (Annex 13)

5. Change 5 in the population structure of the sea urchin
Echin: etra mathaei de Biainviile at Diani Beach, Mombasa
Kenya. African J. of Ecology.

Muthiga, N.A. & McClanahan, T.R. (Annex 14)



.2.3.2. Submitted Papers

Non-encrusting Macroalgal Zonation on Rocky cliffs around
Mombasa, Kenya.
Oyieke, H.A. & Ruwa, R.K. (Annex 15)

.2.3.3. Papers 1in preparation

The Diurnal Cycle of Zooplankton in Tudor Creek during the
Southeast Monsoon.
Kimaro, M.

Relative abundance, diurnal and seasonal variation of the
Zooplankton entering and going out of Port Reitz Creek,
Mombasa, Kenya.

Okemwa, E.

Aspects of the biology of the reef fish Scolopsis bimaculatus
(Ruppell 1828) 1in Kenya. Il Age, growth and mortalities.
Nzioka, R.M.



9. Future and extension of the Kenyan-Belgian Project
9.1. Belgium as the backbone for the project

9.1.1. The Belgian Ministry of Cooperation

The Belgian Ministry of Co-operation gave us the opportunity

to start the Kenyan-Belgian Project and as, it has been insisted
we will stress the present project on oystercultures. (see 8.2.2)
Presently, 150.000 oysters (May 1986) are growing at Gazi.

It only depends on the possibilities of investment to increase
this number and to start, after discussions with the authorities,
a semi-commercialisation or even a big-scale commercialisation.
But we have to switch, as soon as possible, from an incomplete
oysterculture (culturing wild oysters) to an integral oyster-
culture (from spatfall till marketable oysters). To collect

spat ad-illimitum seems succesfull (May-June "86). The possible
bottle-neck from spat till marketable size has to be studied

and tested out (1987-88), as well as the fauling problems (June-
July 786).

We hope that the Ministry of Co-operation will give us those
possibiblities and remains the backbone for the follow-up and
extension of the project.

We also asked our Ministry of Co-operation an extra subvention

for the organisation of the regional course, to be used for the
Belgian experts.



10. The ™"Belgian House” in Nyali

The Kenyan Government offered housing to the Belgian Resident
and his family. The house, located in Nyali, has hosted not
only all the Belgian Experts, but also African, European and
American scientists used the infrastructure of the Belgian
House.

At the moment (July "86) our visitor"s book has exactly 111
signatures and nearly as many creative suggestions, remarks

or proposals. We hope that the Kenyan and Belgian Governments
will give us the possibility to continue this melting-pot

of International Scientific creativity and friendship.



11. Health-Care & Medical Services

Untill now , the KBP-staff had no serious health problems.

For minor health problems of the permanent resident, his
children or the Belgian Experts, the Kenyan Authorities
fullfilled totally their obligations.

When the Director of the KBP had to undergo an operation,
everything happened in optimal conditions with a very helpfull
administration.

Our congratulations to the Kenyan Authorities and the staff
of the Mombasa Hospital.

"When I"m in Belgium and if I need to
undergo an operation, 111 come back

to Mombasa Hospital 1"

Prof. Dr. POLK



12. Post-Scriptum

As the responsable for the KBP, I1"m happy to send this report
to those persons who followed the experiences attentively,
who helped us often in an enthusiastic way, practical or
spiritual.

If the results of the KBP will lead to a stronger cooperation
between Kenya, this beautifull country with so many potential-
ities, and Belgiun, with his overspecialised scientists, this
will be positive for both countries.

And if the results will lead to a better Management of an
important part of a not-yet-totally-destroyed environment

in East-Africa, then we would like to continue this work.

For some years...



13. Annexes

U'l-hwl\)té

9.

Computer Section : Activities. Pissiersens P.; Ogaye W. & Qnyango H.
List of the laboratory equipment (21/7/86)

List of the publications available in the Library of KMFRI.
Lectures given during visit of Mr. Beck.

Lectures given at the International Congres on Tropical
Aquatic Ecosystems (UNESCO, 1986).

Report on the study of nutrients and particulate carbon.
Kazungu, J.M.

Pogramme payroll user®s manual. Pissiersens P. & Onyango H
Reports on the ongoing research work

1. Zooplankton research & research work plan on daily basis
Okemwa, E.

2. Zooplankton in the Tudor Creek
Kimaro, M.

3. Phycology study at Mackenzie Point, Mombasa
Oyieke, H.A.

4. Study on the nutrients in Kilindini and Tudor Estuaries.
Kazungu,J .M.

5. Study on mayor Peneidae shrimps in Tudor Creek.
Wakwabi, E.O.

6. The estuary fishes of Kenya.
Nzioka, R.M.

7. Fish quality parameters in Mombasa markets.
Oduor, P.M.

8. Biochemical levels in oysters.
Abubaker, L.U.
9. Mangrove ecology.

Ruwa, R .K.
10. Gazi oyster project.
Ruwa, R .K.
11. Coral Reef Ecology.
Muthiga, N.
Articles of Reuters on the oyster culture : Kenya, Belgium,

Maleysia.



10.

11.

12.

13.

14.

15.

16.

17.
18.

The autecology of the edible oyster Crassostrea cucullata
Born, 1778 : size related vertical distribution at Mkomani,
Mombasa.

Okemwa, E.; Ruwa R.K. & Polk, P.

Some observations and remarks on mangrove distribution in
Kenya.

Ruwa, R.K. & Polk, P.

The biology of Marine Copepods in Kenyan waters.

Okemwa, E. & Revis, N.

Changes in Kenyan coral reef community structure and functioi
due to exploitation.

McClanahan, T.R. & Muthiga, N.A.

Changes in the population structure of the sea urchin
Echinometra mathei de Blainville at Diani Beach, Mombasa/Ken*
Muthiga, N.A. & McClanahan T.R.

Non-encrusting macroalgal zonation on rocky cliffs around
Mombasa, Kenya.

Oyieke, H.A. & Ruwa R.K.

Report on the workshop on Coral Reef Ecology in the Phillipir
Muthiga, N.

F.A_M.E. : Program of the courses.

Instruction Manual on Field and Laboratory Sampling work

for Laboratory Assistants.

Dr. Martens, E. Pissiersens, P.



ANNEX 1

KENYA - BELGIUM COOPERATION IN MARINE SCIENCES
Activities of the KBP"KMFRI Comguter section

1/ Introduction

The computer section is active in three -fields : Administration

, Science and
Wcrd-processing

a/ Administration

As the Institute currently employs over £80 people , divided over 4 stations
! Mombasa , Kisumu, Turkana , Sangoro ) , handles over 5000 accountancy vouchers

a year and has more than 1500 items on the stores inventory , automation of the
Administration has become a must

Until the installLation of the Computer Section , all the in-formation had to be
handled manually . Due to the time , consumed by the treatment of all these data
, valuable time was lost -for management in general

As good management and Scientific Research have to go together in an

Institution Of this size , it was decided that Salaries Section , Personnel
Section , Stores Section and Accounts were to be coxputerised

b/ Science

Thera are now 3£ Research Officers in the Institute ( Mombasa ) . [If they
work at their full capacity , a lot of valuable Scientific information 1is
produced
They “"work in different fields : Marine chemistry ( Nutrients ,Pollution ) ,
Phytoplankton , Zooplankton .Coral Reef ecology and Fisheries , corresponding
with the different trophical levels . Furthermore , there are Geologists and
Physical Oceanographers
If we combine the data , collected by the different groups , we can start making
an ecological model (as it has been done in Belgium for the Mathematical Model
for the North-Sea and the Scheldt Estuary ) . As it has been proven in many
parts of the World such Models can be of great importance to the Fishing

Industry , Fisheries Management and Coastal Management, the prime task of this
Institute.

¢/ Word grgcessing

Following the collection and treatment of the data , Scientific reports and
articles have been and will continue to be written . To enable the Scientists to

present decant publications , typed within a short period , the Computer Section
offers a Word-Processing service . ( Since June 1936 )



13.

U'I-h(»)l\)!é

9.

Annexes

Computer Section : Activities. Pissiersens P.; Ogaye W. & Qnyango H.
List of the laboratory equipment (21/7/86)

List of the publications available in the Library of KMFRI.
Lectures given during visit of Mr. Beck.

Lectures given at the International Congres on Tropical
Aquatic Ecosystems (UNESCO, 1986).

Report on the study of nutrients and particulate carbon.
Kazungu, J.M.

Pogramme payroll user®s manual. Pissiersens P. & Onyango H
Reports on the ongoing research work

1. Zooplankton research & research work plan on daily basis
Okerawa, E .

2. Zooplankton in the Tudor Creek
Kimaro, M.

3. Phycology study at Mackenzie Point, Mombasa
Oyieke, H.A.

4. Study on the nutrients in Kilindini and Tudor Estuaries.
Kazungu,J.M.

5. Study on mayor Peneidae shrimps 1in Tudor Creek.
Wakwabi, E.O.

6. The estuary fishes of Kenya.
Nzioka, R.M.

7. Fish quality parameters 1in Mombasa markets.
Oduor, P.M.

8. Biochemical levels in oysters.
Abubaker, L.U.

9. Mangrove ecology.

Ruwa, R.K.
10. Gazi oyster project.
Ruwa, R.K.
11. Coral Reef Ecology.
Muthiga, N.
Articles of Reuters on the oyster culture : Kenya, Belgiunm,

Maleysia.



2/ History and present of the Computer Section

Thanks to the arrival of an Olivetti M21 microcomputer ( with 640 KERAM and
2 360 KB -floppy -disks ) , donated by the Free University of Brussels , the
computer Section started its activities around March 1935 . In March 1985 and
May 1995 , experts from Belgium (Dr. J.P de Greve X Mr. P.Pissierssens , Free
University of Brussels ) came to Mombasa to give a first introduction to the use
of the equipment.

In October 1985 , a Belgian ABOS volunteer ( Peter Pissierssens ref.nr
704745 ) was employed by the Institute for two years to set up the Computer
section and train local staff
His Kenyan counterparts are Miss Winnie Ogaye and Mr. Hezborne Onyango
Furthermore , several employees of each section concerned ( Salaries , Personnel
, Stores , Accounts and Science ) have been or will be trained to use the
computer(s).

Another computer ( Kaypro 1 ) was donated by UNESCO . This unit is to be used
for introductory lessons in BASIC computer language . Due to 1its memory
limitations and less powerful processor it can not handle big tasks.

In October 1995 we started the activities of the Section with the design of a
Store Manga,lient system ( using software package Open Access ) for the Equipment
and chemicals , purchased by the Kenya Belgium Project ( Oceanography ) . This
enables us to keep a continuouis record of the quantities in stock . Furthermore
, we can foresee running-out of chemicals in advance SO they can be purchased in
time . To visiting experts , we can give an updated list of equipment and
chemicals (and send it to Belgium before their visit ) so they can plan their
visit , according to the present equipment and bring with them what is missing

Around December 1995 , we started writing the Program for the Payroll of the
Institute . This program calculates the salaries , prints pay-slips, generates
reports , prints vouchers which are sent to the banks , performs cash-breakdown
for cash-payments etc. We started using the Program fully from May 1986 on
To enable employees from Salaries section and Personnel section to operate the
Program , a detailed User s Manual was written ( see attached ) .

Around February 1996 , Researchers have started coming to the Computer
Section with Scientific data . To handle these data , small Scientific data-
bases were set-up , together with Graphics and Statistical Analysis Software
Through the Faculty of Applied Science and Faculty of Science ( Section
Informatics > we will probably get even more software for this purpose !

In July , we have started writing programs for the Stores section , which
will handle the complete inventory , produce monthly reports on the Stock
balance and keep track of all of the inventorised items . Purchase orders will
be printed automatically as well



3/ Future

After completion of the Stores Program
Program for Accounts

At the same time we will start with the Scientific data-base . The importance of
this was already described above

, we will continue with writing a

Furthermore,in cooperation with the University of Limburg .Belgium ,a
Scientific Publication Data-base will be set-up ( The Librarian , Mrs. Janet
Mwobobia will visit the LUC (Prof.Dr.L.Egghe)in a few months to learn how to use

this data-base , which was created in the LUC and has been used there for some
time )

Thanks to the cooperation of the Free University of Brussels ( Faculty of
Science , Faculty of Applied Science , Faculty of Economic , Social and
Political Science ) we received a considerable package of computer software (
language compilers for PASCAL,COBOL,C , SPSS < Statistical Package for the

Social Sciences )) . These will enable us to handle the Scientific data in the
most advanced way

However , it has become clear that the present computer hardware will not be

able to handle all the described tasks . For the Scientific-data base, for the
SPSS program as well as for the Scientific Publication data-base , a Hard-disk
IS rteccessary as information storage medium

Therefore , we have planned the purchase of an Olivetti M24 SP microcomputer

with a 20 MB HDU around August , this year , if approved by ABOS. If later more
M24-units would be purchased , a Local network 1is possible

Computer Section staff

Mr. B.A_H Onyango ( KMFRI )
Miss W. Ogaye ( KMFRI )
Mr. P. Pissierssens ( KMFRI,ABOS )



ANNEX 2
Page 1

CODE

PFICETFIC

PROTON

PFIgVO3

PAL IZARINRED
PASCFIC
PBaC12,2Aq
PBGLYF"DINaSLT
PBr2

PBUF6

PBUF6 ,4-amp
PBUF8-anip
PC2H50H/ .96
PC2H50H/,99
PCaCC™3

PCd

PCHC13

PCLEFIN
PCu(11)504
PCu(11) S04 ,5Aq
PDIFftSA-Ba-slt
PDIFFISTt-Na-slt
PEDTFi

PFORMOL/ .37
PGLUC/D

PCLYC/ .37
PH202
PH2S04/,95
PH3P04/,85
PHCI-arop/.IN
PHC1/.37
PHN03/.65

PI2

PIDRFINFEL
PKzCi-204
PK2Cr207

.C1
PKDIAMTART
PKH2P04

PKI1

PKNa06C4H4 ,4Aq
PKNO2

PKNO3

PMFIRAGAR
PMARBROTH
PHCAGAR
PMETAMNFEN5UL
PHgcL2

PMg504
PMNS04,1Aq
PNa2B407,10Aq
PNa2C03

PNa2Fe (CN) 5NO

KMFRI-KBP CONSUMABLE &TORES-CHEMICALS

DESCRIPTION UNIT
ACETIC ACID ML
ACETON ML
SILVER NITRATE gram
ALIZARIN RED gram
ASCORBIC ACID L(%) gram
BARIUM CHLORIDE gram
Beta-GLYCEROLF*04-di-Na-salt gram
BROMIDE ml
BUFFER pH 6 ml
BUFFER AMPOULE pH 6,4 amp
BUFFER AMPOULE pH 8 amp
ETHANOL 96 7. ml
ETHANOL 99 % ml
CALCIUM CARBONATE gram
CADMIUM GRANULATED gram
CHLOROFORM ml
LASER MULTIPURPOSE CLEANER ml
COPPER (II) SULPHATE gram

COPPER(II)SULPHATE ,5HYDRATE gram
DIPHENYLAMINESULFONIC AC .Ba-sltgram
DIPHENYLAMINESULFONIC AC.Na-sltgram
ETHVLENEDIAMINETETRAACETATE gram

FORMALDEHYDE 37 % ml
D-GLUCOS5E gram
GLYCEROL 87 z ml
HYDROGEN PEROXIDE ml
SULPHURIC ACID 95-97% nil
ORTHO-PHOSPHORIC ACID 87 % ml
HYDROCHLORIC ACID AMPOULE O,IN amp
HYDROCHLORIC ACID 37 % ml
NITRIC ACID 65 % ml
10DINE gram
IDRANAL gram
POTASSIUM CHROMATE gram
POTASSIUM DICHROMFITE gram
POTASSIUM CHLORIDE gram
POTASSIUM DIAMM,TARTR, gram
POTASSIUM-di-HYDROGEN PHQSPHATEgram
POTASSIUM 10DIDE gram
POTASSIUM SODIUM TATRATE,4HYDR gram
POTASSIUM NITRITE gram
POTASSIUM NITRATE gram
MARINE AGAR 2216 gram
MARINE BROTH 2216 gram
MAC CON_KEY AGAR gram
4- (METHYLAMINO) F"HENOLSULF BRATE gram
MAGNESIUM CHLORIDE gram
MAGNESIUM SULPHATE gram
MANGANESE SULPHATE,1HYDR gram
di-SODIUMTETRABORATE ,10HYDRATE gram
SODIUM CARBONATE ANHYDR, gram
SODIUM NITROPRUSSIDE gram

kmfri-kbp computer section

REQBAL

1000.0
60000,0
700.0
100,0
400.0
0,0
500.0
250,0
1000,0
1.0

1,0
25000,0
3000.0
500.0
1250,0
2500,0
100000,0
1500,0
1500,0
5,0

5,0
50,0
60000,0
1000,0
1000.0
835 .0
15000,0
5000,0
1.0
10000.0
1000,0
250,0
0.0
1000,0
1000,0
500,0
500,0
0,0
600,0
1000,0
1000,0
250.0
2724,0
1316,0
2500,0
1000,0
250.0
500,0
2000.0
1000,0
1000.0
100,0
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249,0
2724.0
1816,0
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500,0
1135.0
1000,0
1000,0
46,0
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CODE

PNa2S203,5Aq
PNa2Si03,5Aq
PNa2S04
PNa2W04.2Aq
PNaftC
PNaCITR
PNaCl
PNaHOCI
PNaMo
PNaNO3

PNaOH
PNaPDSul
PNEDADCL
PNH3/.25
PNH4CL
PNH4FeS04
PNH4Mo
PNH4S04
PNUTAGAR
PNUTBROTH
POXALAC
PPAPLITBLU
PPhPLITRED
PPHENOL
P5bK0C4H406
P5FNAMID
P5iGEL
P5TARCH
PTHYMOL

PTRINaCITR.2Aq

PT5TAQHKNH4
PT5STAQHKNO2
PT5TAQMKNO3
PTSTAQMKPO4
PTSTAQMKS
PT5TAQQTNO2
PTSTMIQTSi
PTSTSF*QTSi

KMFRI-KBP CONSUMABLE STORES-CHEMICALS

DESCRIPTION

SODIUM THIOSULPHATE
SODIUM METASILLICATE
SODIUM SULPHATE
SODIUM TUNGSTATE
SODIUM ACETATE
SODIUM CITRATE
SODIUM CHLORIDE
SODIUM HYPOCHLORITE
SODIUM MOLYBDATE
SODIUM NITRATE
SODIUM HYDROXIDE
SODIUM PEROXODISULPHATE

N-NAF"HTYL-ETHYLENEDI AMM ,DICHL ,

AMMONTA 25%

AMMONITUM CLORIDE
AMMONITUM-TRON(CIT)SULFATE
AMMONIUM MOLYBDATE
AMMONIUM SULFATE

NUTRIENT AGAR

NUTRIENT BROTH

OXALIC ACID

BLUE LITMUS PAPER INDICATOR
RED LITMUS PAPER INDICATOR
PHENOL

ANTIMON.Y POTASSIUM(+)TARTRATE
SULF ANILFEMID

SILICA GEL
STARCH INDICATOR
THYMOL

tri-SODIUM CITRATE,2HYDR

UNIT

grafti
gram
gram
gram
gram
gram

gram
ml

gram
gram
gram
gram
gram
ml
gram
gram
gram
gram
gram
gram
gram
box
box
gram
gram
gram
gram
gram
gram
gram

AQUAMERCK. TEST AMMONIUM 150 tst box

AQUAMERCK TEST NITRITE 50tst

AQUAMERCK TEST NITRATE 50 tst

AQUAMERCK TEST PHOSPHATE
AQUAMERCK TEST SILICA
AQUAQUQNT TEST NITRITE 14424
MERCK MICRQUANT TEST SILICA
MERCK TEST SPECTROQUANT Si

box
box
box
box
box
box
box

kmfri-kbp computer section

REQBAL
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CODE

5BAT1.5Aft
5BAT1.5D
SBAT?
S5BULB605CR
S5CORKRUB
SCOVSLIF*
SDISHPETRI
SFILMEM/ .2
S5FILMEH/ .45
SFILHEM/,8
SFILPAPGFC25
SFILPAPGFC47
SLABEL
SMICRSLID
SNEEDPT
SNEEDRE
SPAPTISSUE
SPARAFILM
SPIPATIP1
SPIPATIP2
SPIPPASTEURLT
SF*LGAUZI00
SPLGAUZ200
SPLGAUZ50
SPLGAUZ5Q0
5SBLD1
SSBLD2
SSURGLOV
5TUBGAS9/17
5TUBPVC4/6
STUBPVC6/10
STUBSIL
STUBMAC5/15

KMFRI-KBF* CONSUMABLE STORES-LAB SHALL. EQUIPMENT

7-21-86
DESCRIPTION UNIT REQBAL  ISSUED
SIZE AA 1,5 VOLT BATTERY ALKAL NR 12 12
SIZE D 1.5 VOLT BATTERY NR 62 62
? VOLT BATTERY NR 4 4
BULB 230V/60W SCREW fr SPROCON NR 5 5
RUBBER CORK NR 400 47
COVER SLIPS MICROSC, 20 HH SO, BOX 100 8
PETRI DISH PLASTIC NR 953 264
MEMBR.FILTERS 0,2 HICR. 100/BX BOX 4 0
HEBR.FILTERS 0,45 HICR, 100/BX BOX 5 0
HEBR,FILTERS 0.8 MICR, 100/BX BOX 5 0
WHATMAN FILT.GF/C 25 HH 100/BX BOX 10 6
WHATHAN FILT.GF/C 47 MM 100/BX BOX 50 38
GUMHED LABORATORY LABELS PCK 13 7
HICROSCOP. SLIDES 50/BX BOX 10 8
POINTED TIP NEEDLE NR 20 8
ROUND EYE TIP NEEDLE NR 10 -1
KLEENEX TISSUE BOX BOX 53 46
F* ARAFILM BOX 10 8
AUTOF TF"ET YELLOW TIP 20-100 MICNR 5000 0
AUTOF"IPET BLUE TIP 200-1000 MICNR 5000 1000
PASTEUR PIPETS LONG TIP 2500/BXBOX 2500 1
PLANKTON GAUZE 100 MICR, MET. 5 5
PLANKTON GAUZE 200 MICR, MET. 5 5
PLANKTON GAUZE 50 MICR MET. 5 5
PLANKTON GAUZE 500 HICR, MET . 5 5
SURGICAL BLADE TY25 NR 200 112
SURGICAL BLADE TY21 NR 20 20
SURGICAL GLOVES 50/BX BOX 20 4
GAS TUBE 9/17 MET. 10 0
PVC TUBE 4/6 MET. 10 0
PMC TUBE 6/10 MET. 10 1
SILICON TUBE MET . 10 0
VACUUM TUBE 5/15 MET. 10 1

kmfri-kbp computer section

NEWBAL
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CODE

BBEKG8
GBEKGY
GBEKP?
GBEKP9
GBOTD
GBOTG2
GBOTG3
GBOTGS
GBOTG?
GBOTGY
GBOTP3
GBOTPS
GBOTPY
GBOTPSPEC
GBOTPSPEC5
GBOTPSPEC?
GBUCP
GBUR
GBURFE
GCONPL
GOONF™S
GCONS
GCOVEH
GCUVL
GCUV2
GCUUHAT CHI
GCVLHGL
GCYLHG3
GCYLMGT?
GCYLHGO
GCYLMP3
GCYLMP?
GCYLMP9
GDE551C30
GDISEVES
GDISEVQL
GDI5EVQS5
GDI5P
GRLIO
GERL3
GERL5
GERL7
GERLO
GERLCS
GERLF11
GERLF9
(JFIBA
GFICLFt
GFIFUN
GFISYRSYR
GFI5YR5Y5

KMFRI-KBP MON. CONSUMABLE STORES

kmfri-kbp computer section

DESCRIPTION REQBAL
GLASS BEAKER 600 ML 10
GLASS BEAKER 1000 ML 10
PLASTIC BEAKER 500 ML 10
PLASTIC BEAKER 1000 ML 12
DROPPER BOTTLE 12
BOD BOTTLE 50 WML 10
BOD BOTTLE 100 ML 100
BOD BOTTLE 250 ML 100
BOD BOTTLE 500 ML 50
BOD BOTTLE 1000 ML 50
PLASTIC SAMPLE BOTTLE 100 ML 200
PLASTIC SAMPLE BOTTLE 250 ML 228
SAMPLE BOTTLE 1000 ML 10
SPECIMEN BOTTLE PLASTIC (vial) 340
SPECIMEN BOTTLE PLASTIC 250 WL 500
SPECIMEN BOTTLE PLASTIC 1000 ML 50
PLASTIC BUCKET GRADUATED 12L 4
BURET 50 ML 9
AUTO BURET + RESERVOIR 0
LARGE PLASTIC CONTAINER 0
SMALL PLASTIC CONTAINER ?
SPIRAL CONDENSER 9
HAEMA COVER SLIP 20
5PEOTRO CUVET 10x10x45 BOX OF 3 1
SPECTRO CUVET 10Xx40;;:45 BOX OF 3 1
CUVETS MATCHED ref.SG 10 00 82
MEASURING CYLINDER GLASS 25 ML 10
MEASURING CYLINDER 100 ML 10
MEASURING CYLINDER GLASS 500 ML 10
MEASURING CYLINDER GLASS 1000 ML 5
PLASTIC MEASURING CYLINDER 100 ML 5
MEASURING CYLINDER PLASTIC 500 ML 5
PLASTIC MEASURING CYLINDER 1000 ML 5
DESSICATOR GLASS 30 CM+TAP ?
EVAPORATING DISH EMAIL SMALL 1
EVAPORATING DISH QUARTZ LARGE 14
EVAPORATING DISH QUARTZ SMALL 19
DISPENSER BOTTLE PLASTIC 500 ML 10

ERLENMEYER 2000 ML WIDE MOUTH 10
ERLENMEYER 100 WML 10
ERLENMEYER 250 WL 10
ERLENMEYER 500 ML (WIDE MOUTH) 10
ERLENMEYER 1000 ML 10
ERLENMEYER FOR CONDENSER 250 ML
ERLENMEYER FOR FILTRATION 5000 ML 3
ERLENMEYER FOR FILTRATION 1000 ML 5
FILTER BASE MILLIPORE 5
FILTER CLAMP MILLIPORE 5
FILTER FUNNEL MILLIPORE 5
SYRINGE 50 ML FOR GFYSYRSYS 0
MILLIPORE SYRINGE FILTER SYSTEM 9

- LAB GLASSWARE

7-21-86
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CODE

GFLVOL2
GFLVOL4

GFLVOLA
GFUNGI

GFUNG2
GFUNM
GRNF*I
GFUNP2
GFUNP3
GHCM
GKOL9
GKOL5C
GPETS
G1PI
GPIP10
FIFZ
GPIF*20
GPIFS
GPIPB10
GPI1PB25
GPIPBS0
GREDCOL
GREDAN
GRESG
GRESGT
GRESPL
GRE5P5
GROD
GTftPP
GTHOM
GTUBC1
GTUBC2
GTUBT

Totals :

DESCRIPTION

All

KMFRI-KBP NON CONSUMABLE STORES - LAB GLASSWARE

VOLUME FLASK 50-55 ML
VOLUME FLASK 200-220 ML

VOLUME FLASK 400-440 ML
GLASS FUNNEL 100 MM

GLASS FUNNEL 200 ML

METAL FUNNEL

PLASTIC FUNNEL 100 MM
PLASTIC FUNNEL 150 MM
PLASTIC FUNNEL 260 MM
HAEMACYTOMETER

KOLVE FLAT BOTTOM 1000 ML
KOLVE FOR SPIRAL CONDENSER 2000 ML
PETRI SLIDES BOX OF 100
MEASURING F"IPET 1 ML
MEASURING PIF"ET 10 ML
MEASURING F"IPET 2 ML
MEASURING PIPET 20 ML
MEASURING PIPET 5 ML

BULB PIPET 10 ML

BULB PIPET 25 ML

BULB PIPET 50 ML

REDUCTION COLUMN + TAP
REDUCTION FUNNEL

GLASS RESERVOIR 20 L

SPARE TAP FOR GRESG

PLASTIC RESERVOIR 20 L
PLASTIC RESERVOIR 10 L + TAP
GLASS STIRRING ROD

PLASTIC TAP

TISSUE HOMOGENIZER (POTTER)
CENTRIFUGE TUBE 15 ML CONICAL
CENTRIFUGE TUBE 100 ML

TEST TUBE

kmfri-kbp computer section

REQBAL
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KMFRI-KBP NON CONSUMABLE STORES-LAB SMALL EQUIPMENT

mr 1 7-21-86
-0DE DESCRIPTION REQ.BAL LOSS ISSUED NEWBAL
5BLDHOL SURGICAL BLADE HOLDER 10 0 14 6
BROR CORK BORER SET OF 12 1 0 1 1
5BOXSLID SLIDE BOX 5 0 1 4
5BRUNL LARGE BRUSH WASHER 4 0

SBRUWS SMALL BRUSH WASHER 5 0 3 )
SBULBHOL BULB HOLDER SREWFIT fr SF*ROCON 4 0 8 0
5BUR GAS BURNER 3 0 0 3
SBURNALL ALL PURPOSE GAS BURNER 1 0 0 1
SCABL ELECTRIC CABLE FOR SPROCON 4 0 3 1
5CLHPRETST CLAMP FOR RETORT STAND 10 0 -4 14
5CLP CLIP FOR RUBBER TUBE 20 0 0 20
SCOUNTER COUNTER 1 CHAN, HAND 0 0 0 g
scuT CUTTER 2 0 1 |
5CUVHOL1 REF,CUVET HOLDER 1 CM SPECTRO 1 0 1 0
5CUUHOLL CUVET HOLDER LONG PATH 1 0 0 I
SDISKIT DISSECTING KIT 5 0 5 0
SDISTRIVAR500 DISTRIVAR 500 0 0 0 IS
SDIVBACPAC DIVING BACK PACK a 0 0
SDIVREG DIVING REGULATOR 0 0 0
SFILPOC FILING POCKET FOR MET,CABINET 290 0 290 0
SGAUZTRIP GAUZE FOR TRIPOD 5 0 0 5
SGCUT GLASS CUTTER [il 0 0 0
SGMFLRK GLFtSS MARKER ( INK TYPE) 9 0 1 1
SHOLN NEEDLE HOLDER 10 4 8 6
5HYGRO HYGROMETER(HAIR) 0-100 % 5 0 3 f
SKOLCLMP KOLVE CLAMP 10 0 6 4
SMAFMIL SAMPLING MANIFOLD MILLIPORE 12 HOL 2 0 0 9
SMECAB METAL CABINET MEWAF 1 0 1 0
SMULPLUGSQP ~ MULTIPLUG SQ,PIN 5 0 4 1
SNFEBOTIO NANSEN BOTTLE 10 L 3 0 1 &
SPINCCOVSLIP COVER SLIP PLINCERS s 0 1 1
BPINCFL FLAT END PINCERS 10 0 1 9
SPIPA20-100  AUTOMATIC PIPET 20-100 MICL 3 0 1
5PIPA200-1000 AUTOMATIC PIPET 200-1000 MICL 3 0 3 0
5P 1PAHOL AUTOMATIC PIPET HOLDER 0 0 g
SPIPBAL PIPET BALL 5 0 7 3
5P1PCON PIPET CONTAINER 10 0 0 8
SPIPST PIPET STAND PLEXIGLASS 5 0 1 4
5PIPWASHB PIPET WASHER BASKET 2 0 9 0
5P IPWASHC PIPET WASHER CONTAINER 0 0
5PLATMET METAL PLATE STAINLESS 1 0 i 0
5PLNETR55 PLANKTON NET + RES. 55 MICR. 0 0 0 0
5PLUGSQP TOP PLUG SQ.PIN 12 0 8 4
5PROCON30 PROTECTING CONTAINER 30 1 0 1 0
5PROCON40 PROTECTING CONTAINER 40 n 0 9 0
5PROCON50 PROTECTING, CONTAINER 50 1 0 1 0
5RACDRV DRYING RACK. FOR GLASSWARE 0 0 9 0
5RACTUBT RACK FOR TEST TUBES 4x12 5 3 6 2
SRACTUBTS RACK FOR TEST TUBES 3X8 5 0 0 5
SREFRAC REFRACTOMETER ATAGO 0-100 F'PM 4 0 9 0
SRODMA12X55  MAGNETIC STIRRER 12 X 55 5 0 [ 4
5RODMA7X25 MAGNETIC STIRRER 7 X 25 10 1 I 10
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KMFRI-KBP NON CONSUMABLE STORES-LAB SMALL EQUIPMENT

dge 2 7-21-86
:0DE DESCRIPTION REQ.BAL LOSS ISSUED NEWBAL
TRODMA9X35 MAGNETIC STIRRER 9 X 35 10 0 2 8
IRODMAG MAGNETIC ROD C 0 0
i SAFGLAS SAFETY GLASSES 0 0 0 p
sSCIS SCISSORS 3 0 3 0
55PATSMIC SPATULA SEMI MICRO 5 0 5 0
JSTARODBAS STAND ROD + BASE ( RETORT STAND) 5 0 3 ln
5SWATCH STOP WATCH 0 0 9 0
5THERMALC10D ALCOHOL THERMOMETER 100 C 0 0 0 &
5THERMHG110 MERCURY THERMOMETER 110 C 14 5 13 6
5THERMHIQ THERMOMETER 0,1 C PRECISION 0 0 9
5TONGCRUC CRUCIBLE TONG 0 0 5
5TRIST TRIPOD STAND 3 0 0 3
Totals: All

kmfri-kbp computer section



KMFRI-KBP NON CONSUMABLE STORE5-LAB HEAVY EQUIPMENT

Page 1 7-21-86

CODE DESCRIPTION REQ.BAL LOSS ISSUED NEWBP
HAQPUHP AQUARIUM AIR PUMP RENA 301 5 0 1 4
HAUTOCLAV AUTOCLAVE 1 0 1 0
HBALANAL ANALYTICAL BALANCE SARTORIUS 1 0 1 0
HBALELEC ELECTROBALANCE CAHN C29 1 0 1 0
HBALELECACC ACCESSORIES CAHN BALANCE 1 0 1 0
HBATCHARGE BATTERY CHARGER TELWIN 1 0 1 0
HB INOWM3 STEREOMICROSCOPE WILD M3 0 3 0
HB INOWM5 STEREOMICROSCOPE WILD M5 1 0 1 0
HBINOWMSMICM  MICROMETER FOR WILD M5 1 0 1 0
HBINOWM5MOC MEASURING OCULAR FOR WILD M5 1 0 1 0
HCAMNIK5BAG BAG FOR CAMERA NIKONOS 5 1 0 1 0
HCAHNIK5BODY CAMERA NIKONOS 5 BODY 1 0 1 0
HCAMNIK5FLASH FLASH FOR CAMERA NIKONOS 5 1 0 1 0
HCAMNIK50BJ OBJECTIVE LENS FOR CAMERA NIKONOS 5 1 0 1 0
HCENTRIF CENTRIFUGE ALC 4226 1 0 1 0
HFREEZLIEB FREEZER LIEBHERR 1 0 1 0
HGENKAW GENERATOR KAWASAKI 220/12 V-2600 W 1 0 1 0
HINCUBMT30 INCUBATOR MEMMERT T30 53 L 1 0 1 0
HVMAGSTIR . MAGNETIC STIRRER PLATE CENCO 0 1 1
HHFIGSTIRHOT MAGNETIC STIRRER + HOT PLATE 1 0 1 0
HMICLLABD MICROSCOPE LEITZ LABORLUX D 1 0 1 0
HMICLLDMICM MICROMETER FOR LEITZ LABORLUX D 1 0 1 0
HMICLLDMOC MEASURING OCULAR FOR LEITZ LABLUXD 1 0 1 0
HMXLPUMF* MILLIF*ORE VACUUM PUMP/COMPRESSOR 0 2 1
HOPRO OVERHEAD PROJECTOR 1 0 1 0
HOVENMTV15U OVEN MEMMERT TV 15U 34 L 1 0 1 0
HOXMETCOZ80 OXYGEN HETER CONSORT Z80 1 0 1 0
HPAMETOR231 PH METER ORION 231 1 0 1 0
HPARAMI X TEST TUBE MIXER F*ARAMIX JULABO 1 0 0 1
HPHMETELOR231 PH METER ORION 231 COMB,ELEKTRODE 0 1 1
HPHMETOR231 PH METER ORION 231 1 0 1 0
HRADMOBIL MOBILE RADIO UNIDEN 4 0 4 0
HRADMOBILAMP  MOBILE RADIO AMPLIFIER MOSQUITO 0 4 0
HREFRIZ REFRIGERATOR ZOF"PAS 1 0 1 0
HSPECTRO SPECTROFOTOMETER SHIMADZU 1 0 1 0
HSTILL WATER DISTILLER VEL 7Q 1 0 1 0
HWPUMP WATER PUMP JL 130 + TUBE 1 0 1 0
HWWBATHMW350 WARM WATER BATH MEMMERT W350 1 0 1 0
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Annex

Visit of Mr. Beck, Head of the Development / Co-operation Sectionat the Belgian

Bnbassy in Nairobi, to the Kenyan - Belgium Cooperation in Karine Sciences"
project in Mcrrbasa from _“cember 9 to 1985. K.M.F.R.I.

Proposed Agenda

Monday December 9: - Arrival 9:35 a.m. - Hotel
- 2 p.m. : discussion agenda

Tuesday December 10: - Trip to Gazi - Discussion on the Oyster culture

Departure time will depent on the tides.

Wednesday Deceirtser 11: - Trip to Kanamai - Discussion on Seepage

Departure ti~ie will depent on the tides.

Thursday December 12 - Seminaries on the Kenyan-Belgian Project done by the

Kenyan counterparts.

2:30 p.m. Visit to the Laboratory, the Documentation
Centre and the Store room at K.M.F_.R_I.

Friday December 13: - Discussion on the present situation and the perspectives

of the project with Mr. Allela# Director K.M.F.R_I.

~i_Be 88CI3

- Regional Centre - Documentation Centre *
- Pollution heavy me-als

- Mangrove Project

- Algae culture

- Oyster culture

- Project Primary Production (Ms. De Souza)

- Project Secondary Production (Mr. Okemwa - Mrs. Kimaro)
- Project Ccral Ecology (Ms. Muthiga)

- Project Seepage (Prof. Van Der Beken)

- Project Geology (Prof. Paepe)

- Diving Centre

B. International Contacts

- State of affairs in the contacts with EEC, UNEP, FAO,
UNESCO, Ministry of Wildlife

C. Infrastructure

Regional Centre - Buildings
Di_Varia

- State of affairs in relation to the exhibition on
TOceanography" organised by the French Efrbassy.



SEMINARS GIVEN BY THE KENYAN COUNTERPARTS ON DECEMBER 11,

Library KMFRI, 9:15 a.m.

TOPIC

1. Introductory speech
2. Literature retrieval
3. Computerisation

4. Effects of seepage on
distribution of mangro-

ves dNC. oyster culture
5. Distribution of Macro-
aloue
6. Primary Production in
creeks
Tea Lieak
7. Coral reef ecology and

importance of creating
a divine centre

8. Relevance of short term
fellowships

9. Aspects of biology of
Siganus

10. Ecology of copepods

11. Biology of rooplankton
in Tudor creek

12. Conclusion
*

is on leave,

the topic will

PRESENTED BY

The Director, Mr.S.0. Allela

Mrs. Mwobobia

Ms. W. Ogaye

Mr. R. Ruwa

Mrs. H. Oyieke

Ms. De Souza

Ms. N. Muthiga

Mr. J. Kazunga

Mr. M. Ntiba

Mr. E. Okemwa

Mrs. M. Kimaro *

Prof. Dr. P. Polk

be presented by Prof. Dr.

191

Polk



ANNEX 5 #ocmcmmem - UNESCO 1986

Afternoon Session: Contributed Papers on Current Research 4/10/85

00 - 02.20 The Dynamic Zonation of Three Neritid Rocky Shore
Prosobranchs at the Kenya Coast.

R.K. Ruwa and Victor Jaccarini .

Kenya Marine and Fisheries Research Institute
Mombasa, Kenya.

and

Department of Zoology
University of Nairobi, Nairobi, Kenya.

02.20 - 02.40 Changes in the Population Structure of a Sea Urchin
(Echinometra Mathaei de Blainville) on an Exploited
Vv Fringing Reef at Diani Reef, Mombasa.

Nyawira Muthiga and Tim R. Meclanahan
Kenya Marine and Fisheries Research Institute
Mombasa, Kenya.

and

Friends World College,
Machakos, Kenya.

02.40 - 03.20 Abundance and Exploitation of Small Pelagic Fish in Marine
and Fresh Waters of Tanzania.
L.B. Nhwani and D.B.R. Chitamwebwa,
Tanzania Fisheries Research Institute
Dar Es Salaam, Tanzania.
03.00 - 03.20 Massive Fish Kills within the Nyanza Gulf of Lake Victoria,
Kenya.
Peter B.P. Ochumba
Kenya Marine and Fisheries Research Institute
Kisumu, Kenya.
03.20 - 03.40 Distribution, Biology and Fishery of the Introduced
Fish Procambarus Clarkll Girrard in Lake Naivasha, Kenya.
A. Olouch and M. Litterick
Department of Zoology
University of Nairobi, Nairobi, Kenya.
03.40 - 04.00 Fish Yield of Kilifi Coral Reef in Kenya.
Vv Raphael M. Nzioka
Kenya Marine and Fisheries Research Institute
Mombasa, Kenya
04.00 - 5.00 Discussion of Future Aquatic Research Priorities for East

Africa.

05.00 Closing Remarks and Adjournment.



THE DYNAMIC ZONATION OF THREE NERITID ROCKY SHORE PROSOBRANCHS
AT THE KENYA COAST

by
R. K. Ruwa and V. Jaccarini
Kenya Marine a Fisnenes Research Institute, P.0. Box 81651 , Mombasa
and

Dept, of Zoology, University of Nairobi, P.0. Box 30197, Nairobi, Kenya

Abstract

The rocky shore Indo-Pacific prosobranch Nerita undata is shown to
have a dynamic zonation similar to that of its two co-occurring congeners,
N. piicata and N. textilis, and the zonation of the three species is
analysed quantitatively. The mean vertical resting position of all three
species exhibits a spring-neap cycl”, with the animals resting at higher
levels (P 0.001) around spring tide days than around neaps. These
spring-neap migrations are of larger amplitude during the rough southeast
monsoon (SEM) and in exposed situations, than during the calmer northeast
monsoon (NEM) and in sheltered situations. N. textilis always rests at a
significantly lower position (P 0.001) than the other two species and
lies within the upper eulittoral. Though there is always some overlap
between the populations of the two higher level species, N. undata and N.
piicata, which is more extensive around spring tide days, the mean resting
position of N. undata is higher (P 0.001) than that of N. piicata during
the SEM. During the NEM they occupy the same.zone. These two species
exhibit in addition a seasonal monsoon cycle superimposed on the spring-
neap movements with the animals resting higner (P 0.001) during the SEM
than during the NEM. In more exposed shores all three species exhibit the
usual uplift of zonation as compared to more sheltered situations. This
uplift is seen only during the rough SEM. Within each species the
vertical zonation is related to the size of individuals but in different
ways. Downward feeding migrations take place during night ebb tide. Most

of the above features can be interpreted as a response to the degree of
wave energy.



L-"HAnGES I TME PCPUIATICN STRUCTURE GF R SEft URCHIN -ECHINOMETRA MATHAE
DE ELhINVILLE.:- QH RN EXPLOITE!* FRINGING FEEF wT D7AHI BE~CH* KENYXk

Py
NYAWIPA A. MUTHIGFt pND TIM R. MCCLANAHFIN
KENYA HhRIHE, £ FISHERIES RESEARCH INSTITUTE *
P. 0. BOX 81651- MCMBFISA. KENYA
AND
FRIENDS yWOPLD COLLEGE» P. [ BOX 52b* MACHAKQ5* KENYA

ABSTRACT <

A COMPARISON OF E. MATHAEI DENSITY AND SIZES WAS MADE ON RN INNER
REEF LAGDON AND AN OUTER REEF EDGE AT DITINI BEACH.» KENYA. E. MATHBEI

DENSITY AND AVERAGE LENGTHS WERE SIGNIFICANTLY higher cp < o.o0i> in the
INNER REEF LR60ON <K = 14.2""Mf wm15.8%* N = 90? X - 40.8 MM + 7.4? N 3 14

RESPECTIVELY) THAN IN THE OUTER REEF EDGE <X « 1.7 4+ 1.0.M2, N = 60S X =
31.2 MM + 6.75 N = 68* RESPECTIVELY). A COMPARISON WITH DENSITIES AND
AVERAGE LENGTHS MEASURED 15 YEARS PREVIOUSLY CKHAMALLA? 1971"» SHOWED
INCREASES IN THE NUMBERS AND AVERAGE LENGTHS "-AVERAGE LENGTH? P < 0.05)
E. MATHAEl IN*THE INNER REEF AND A DECREASE IN AVERAGE LENGTHS CP < 0.05
IN THE OUTER .REEF EDGE. A CORRELATION OF AVERAGE LENGTHS VERSUS WEIGHT

= £71 K 10~3 P * 0.96? N = 144) INDICATED AN INCREASE IN BIOMASS
4£4 G-"Mc" ON THE INNER REEF AND A DECREASE OF 81 G~M2 ON THE OUTER REEF.
THE DISTRIBUTION OF E. MATHAEI ALONG THE TRANSECTS CORRELATED
SIGNIFICANTLY <R,= 0.69? F - 82.2.* P < 0.01) WITH PERCENT HARD SUBSTRATE
ON THE INNER REEF LAGOON WHERE THE AVERAGE DENSITY OF HARD SUBSTRATE WAS
411 AND NOT ON THE OUTER REEF EDGE WHERE THE HARD SUBSTRATE DENSITY WAS
MUCH HIGHER <83%*). IT IS SUGGESTED THAT THE POPULATION OF SEA URCHINS i
THE INNER REEF LAGOON 1S REGULATED PRIMARILYABY BIOTIC INTERACTIONS
(COMPETITION AND PREDATION":- AND BY PHYSICAL FACTORS -WAVES AND TIDES) IN
THE OUTER PEEF EDGE. WE ATTRIBUTE THE INCREASED BIOMASSES OF SEA URCHIN ~
IN THE INNER PEEF LAGOON TO INCREASED FISHING AND SHELLING WHICH REDUCES
COMPETITORS AND PREDATORS OF THE SEA URCHIN.

\

\

FISH YIELD OF KILIFI CCRhL REEF IN KENYA

3Y
RAPHAEL M. HZI OKA

THE FISH YIELD OF KILIFI REEF» WHICH 1S ABOUT 4.0 KM2» WAS ESTIMA
FOR THREE YEARS. IT WAS FOUND THAT THE YIELD ON THE REEF RANGED FROM
ABOUT 5.07 T/KM2/YEAP TO 12.9 T.-KM2 "°"YEAR» WITH A MEAN OF 8.8 T-KM2<YEhR.
THE MAJOR GROUPS OF FISH CAUGHT WERE MOSTLY SIGANIDAE » SCAR IDAE »
LUT IANIDAE* SERRANIDAE* CARANGIDAE* PLECTDRHYCHIDAE* SCOMBRIDAE™
SPHYPERNI DAE AND CRESIUDIDAE. THERE WERE MOPE FISH CAUGHT DUPING THE
NORTHEAST MONSOON WHEN THE SEA WAS CALM THAN DURING THE SOUTHER®T MONi-00
WHEN THE SEA WAS ROUGH.
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DETERMINATION OF AMMONIA IN SEAWATER ( BERTHELOT REACTION }

A. INTRODUCTION

The Berthelot reaction is the name given to the reaction of Ammonium 1ions and Phenol,

wich, under suitable oxidizing conditions, results in the

formation of an Indophenol
dye.

These dyes are highly conjugated and absorb between 620 and 720 nm.

Nature of reaction, (reaction mechanism)

(¢H) NHS + OCT —-———-- > NHjCI
YELLOW BLUE
Reagents.
PHENOLS

Phenols that undergo the Berthelot reaction normally have an unsubstituted para-posi-

tion although some Phenols with vacant para-positions may not react if there is steric

hindrance from adjacent groups. Other phenolic compounds
Phenol. However , only Thymol and Sodium salicylate have
good results comparable to Phenol.

HYPOHALITE SOURCE

are sometime used in place c

been found to give somewhat

The formation of Monochloramine as the first stage ( see the reaction mechanism ) is
usually achieved in the presence of Hypochlorite.
CATALYSTS

Sodium nitroprusside 1is used as a catalyst because

it provides a more rapid colour de-
velopment and a stable colour.



B. ORDER OF ADDITION OF REAGENTS

In most methods the Phenol is added prior to the Hypochlorite and at high concentrati

of Hypochlorite, little or no Indophenol 1is produced if the Hypochlorite is addetifirs

At lower concentrations the Hypochlorite can be added first with no loss of sensitivi
and this order of reagent addition fits the proposed reaction sequence.

C. REAGENTS PREPARATION

1. De-ionized water.
Distilled water is passed trough a cation exchange column in the hydrogen form

( 30 cm. long, 1-2 cm. wide ). This water should be prepared fresh for use

2. Phenol-alcohol reagent.

Dissolve 20 g. of analytical grade Phenol in 20Q ml. of 95% v/v Ethyl alcohol.

3. Sodium nitroprusside solution.

Dissolve 1,0 g. of Sodium nitroprusside, Na jJfefCNL NoJ 2HaQ, in 200 ml. of de-
ionized water. Strore in a daritc glass bottle; the solution
a month.

is stable for at leas-

4. Alkaline reagent.

Dissolve 100gr. of Sodium citrate and 5 gr. of Sodium hydroxide in 500 ml. of de-

ionized water. The solution is stable indefinitely.

5. Sodium hypochlorite solution.

Use commercially availeble Hypochlorite ( e.g.” Chlorox™ ) wich should be about 1.

6. Oxidizing solution.

Mix 100 ml. of reagent 4 and 25 ml. of reagent 5.

and prepare fresh every day.

Keep stoppered while not 1in use

D. EXPERIMENTAL PROCEDURE

1. Add 50 ml. of seawater to an erleme