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I. SUMMARY OF RECOMMENDATIONS
 

I. Action at the National Level
 

1.1 African coastal states should establish sound economic
 

development policies or review their existing national policies, 

concerning the devclopment and exploitation of their marine 

resources, taking into consideration the full implications of the 

Third United Nations Conference on the Law of the Sea. These 

policies should reflect an appreciaLionn of the p(otential iwportance 

of the resources of the sea in econoni(: develcpnent. 

1.2 African coastal states shu H -estalisor strengthen the 

necessary administrative mach iniery W ensure the eFf icient impl ementation 

of government policies relating to the d.velopment and rational 

exploitation of their marine reso:irces. 

1.3 African coastal stales should strive to establish or strengthen 

the necessary infrastructural facilities for the development of marine 

sc'.,nce and technology as a basis for the full and rational exploitation 

of their marino resources. This should be ref 1cc ted in the establ ishment 

or strengthen inng ,Ftraining and resecarch ir"-titLution,- inmarine scierice 

and technology, and in the provision of the necessary services to ersure 

the efficient anci rational use of their marine resources. 

at oal Le2 . Ac Lion 'he i [eve 

2.1 African coastal states should pool their resources and form 

regional or suhreqional :-operative groupings in order to bring 

about a quicer :nd rre substaaiit al development of marine science 

and technology a: a bas is fo) the full and rc-tional e,p oitation of 

their miarne iouources, c,.g. thruogjh Ioop.rative trainirig and research 

programmes. 

2.2 African coastal states should cooperate on a regional or subregional 

scale in carrying out such under!.akings as deep-sea oceano'y phic rese:rCh, 

surveillance of their Exclusyive ,Economic Zonles, developmei.t of mar ne 

transport systems, e.g. shipping lines and provision of ship-buildng aind 

repair facilities. 



3., Action at the International Level
 

3.1 Through international coonperation, individual African
 
coastal states should be assished to establish the necessary
 
infrastructures for the development of marine science and
 
technology through appropriate training and research prgrammes.
 

3.2 Through ineterational coop,-ation, African coastal states
 
should be assisted to Form regional or subregional cooperative 
groupings in order to bring about a quicker and more 
substantial
 
development of mnarinr science and technology and thus enable
 
these countries to he self-relianL. in th, development and rational
 
exploitation of their marine resourcev and 
inmaIing full use of 
the sea as a transport and comi oiication edium 



13.
 

1.1 Eastern Africa
 

COMOROS
 

Background information
 

The Federal Islamic Republic of Comoros comprises an
 

archipelago of 4 islands - Grande Comoro, Anjuan, Maheli and
 

Mayotte.
 

2160 km2
 Area: 


Coastline: 560 km.
 
*Population: 0.37
 

Training inmarine sciences
 

There are at present no training institutions i'marine sciences
 

and there is a great shortage of middle and high level manpower.
 

Training of a few professionals of these c&dres takes place abroad.
 

Research inmiarine sciences
 

At present there is practically no research activity going on in
 

the field of marine science. The Department of Oceanography and Marine 

Fisheries (D6partement Oceanographie et Peches Maritimes) at Moroni 

is understaffed, has poor accon~iodation and no research equipment of 

any kind. There are however some routine meteorological observations 

carried out daily and it is intended to establish a marine
 

meteorological station in the future. 

DJIBOUTI
 

Background information 

The Republic of Djibouti is a small country with a semi desert
 

climate and poor terrestorial resources. It obtained its independence
 

from France in 1977.
 

23,000IJ-h2Area: 


Coastline: 300 km.
 

Population: (0.11
 

*The populatic:n figures are given in millions and are based on the 
Midyear Estimated " ,lation in the U.N. Demographic Yedr Book 1977. ... 



Training in marine sciences
 

There are no training institutions for middle and high level
 

manpower in marine sciences and there is therefore a great shortage
 
of such manpower. Furthermore, because of the poor standard of primary
 
and secondary education, there are few " er iatef scientific
 
training.
 

Revearch in marine sciences
 

The Government is making great efforts in developing a capability
 
in marine science and technology, and has established three institutions
 

to he responsible for marine scie:nce activities 
:
 

- Institut Supiur d.tudes At de Recherches Scientifigues et Techniques 
(I.S.E.R.S.I.) - ([nstitute cf Higher Technical Education and 

,cientific Research),
 

This institute was estabished in 1979 to replace the former 

Le Centre dWtudoe Gdo iqles et de 06veloppement (C.E.G.D.), 
(Centre for Geological and Development Studies)of the French colonial 
government. It is staffed by one research scientist and two assistants anc 
at present, carries out some work an farming of the brownthe alga (sea wec 
Eucheuma spI.io sUM., The Wn -,titute (wrI a boat and a harge. 

- Service de L'vpage eA des Pe he'; Maritime; (S.E .P.M.) 
(Farming and Sea Fisheries Department). 

This Departmcnt: iA responsible for all activities concerning fisheries
 
development anrd livestock kreeding. 
 It is understaffed and does not carry
 

out any research it.presen.
 

A iarium Tr'opical do Dhouti (AT D.J 

(Djibouti Tropical Aquariuw)
 

The aquarium which is intended Anr public enterta;nment and research is
 
manned by a curator and an assistant and at present conducts 
no research.
 



- - - -

KENYA 

jk.round information 

The Republic of Kenya has rich agricultural and freshwater resources.
 
Its marine resources are also said to be considerable but are not yet
 
being fully exploited.
 

Area: 582,646 km2
 

Coastline: 500 km.
 

Population: 14.34
 

Training in marine sciences
 

Marine science activities are a recent development at the University of
 
Nairobi and there are is yet no special training programmes in the subject

at the underqraduate or postgradua te level. It has been reported however,
that the University intLends to in troduce both Lnorrgracluate and postgraduate 
programmes in marine biologiy in the near future, and some departmenk; in
 
the Faculty F Scinc-
 have "CceH' y introduced so-me ,arine-oriented topics
in their underciradua: Progranmes 

Research in marine seieneo,
 

The nrincinle institution 
engaged in marine science researchis the ,enyAjFisheriqs at present
1---theY and Marine Research InsLiLute whichn..... Z - - - -

-
is very well-

-wh 

- c i er :"
 
located on the coast, at Monbasa, with a modern marine 
 research laboratory.

The lahoratno-Y is however 
 nnt fully equ ped and mos t of seventhe nat iouai
 
marine scientists 
are Wl11 without postnradhate ,puolifications. The
 
research prorammes of the Institutu at presen inc-lude fishery biology,

environmental studies, 
 reef ecoloqy and chemicl oceanography. There are 
plans to train more scientific staff for the Institute and to acquire two 
research boats.
 

The Faculty of Science of the University of Nairobi has a research 
station on the coast of Diani near Mombas, , hut it is not well equipped
and the are inbuildings not a qood condiLion. A few members of the 
academic staff in the hioloqi c,l sciences carry out some marine science
oriented research, in corale.g. reef ocology, marine andal.. ae micro
biology A closer cooperation betw~eP the Univer:;ity and the Institute 
would facilitate a more economic use of .cientific manpower and facilities.
 



308 km2
 Area: 


Coastline: difficult to estimate
 

Pogflation: 0.06
 

Training inmarine sciences
 

As there are no instituticn,. of higher learning the few high level
 

professionals required by the government,including those concerned with
 

marine activities, are trained abroad.
 

Research in marine sciences
 

The Seychelles government established a Department of Fisheries under
 
the Ministry of Agriculture in 1972 which created a Research Section in 1976.
 

The research activities of the Department have been and are still mainly
 

fishery-oriented, aimed at providing data for tht- development of the
 

fishery industry. These activities are centred on fishery surveys,
 

stock assessment and post-harvest handling (fish technology).
 

The Royal Society Research Station on Aldabra atoll: The government
 

of Seychelles recently established a foundation to operate the island
 
of Aldabra and the Research Station of the British Royal Society on
 

the atoll after the terminAion of the Society's lease. It is intended
 
to use the multi-disciplinary research facilities for externally-funded
 

visiting research scientists.
 

SOMALIA
 

Background informa tion 

The Somali Democratic Republic is a hot and largely arid country 

with a population over 60V of which ismade up of nomadic pastoralists. 

The country has few nat,,ral terrestrial resources and its economy is at 
present based mainly on livestock and ananas. However, its coastline 

is one of the longest in Africa and h.?i nq wi tiin th(e Somali upwel .1 area 

the fishery resourCo of ';ex:(CSIvoeeconofiivicoJa sali to be some 
of the rishestinth czaLinqt; thrse r 'sources hoo.evr remk: in far from 
being fully exploited. The present. Oc-nomic piol icy of tK; government places 
much emphasis on the develoomcpwrt of the, Aw.U:y_.jnnine fisheries to 
facilitate a setted 4-_ r the n(mjtdic population. 



637,657 km
2
 

Area: 


Coastline: 3,200 km.
 

Population: 3.35
 

Training in marine sciences
 

There is at present no important activity concerning the
 

training of marine scientists in the country but the Somali National
 

University hag had a 1ong-stA ding )lan to 9stabl ishaJI-.cmtu1.ty_orine
 

S"n.nces and (Tieries. It is still hoi.,d that this pro.ect which was
 

worked out with the assistance of UNESCO (A Hmpl,; 197(9) will be implemented 
ia due course when the state of Lhe econom, of the country becmes more 
favourable or through hilateral or mu Itiiateral ,'joperatin. It ha'; been 

reported that a fe; marine scientists are undergoing training abroad. 

Research in marine sciences 

There are at present no important research activities 
going on in the ceountry but the Ministry of Fisheries has worked out a 

project aimed at the establishment of a marine biology and fishery 

research institute. It was originally expected that this project, 

which remains unimplemented, would he executed through i1ultilateral 

cooperation between the governments of Sowalia and Japan and the Arab 

League Educational, Cultural and Scientific Organisation (ALECSO). 

SUDAN
 

Background information
 

The Democratic Republic of the Sudan comprises a vast territory
 

with a varied climate ranqinl from desert in the north to equatorial in the
 
south. The economy of the country ismainily based on irrigation agriculture
 

of which there are plans for' 'mon-v. xansion,wit, assistance from 

Arab states. In recent year5 thL ,venwent has shown much interest and 
enthusiasm in the deVelopment of marine s:iences with a view to enabling 

- / 
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the country to make full and rational use of its living and
 
non-living resources in the Red Sea.
 

Area: 2,505,825 km2 

Coastline: 700 km. 

Population: 16:13 (1976) 

Training inmarine sciences
 

The trainin of marine scientists in the country is centred at the 
Institute of Oceanography at Port Sudan, which was established in 1977 under 
National Council for Research and which received varjoits5foni_ of assistancc 
from UNESCO (Ynrcos, 1974,.Schr.eder,_1.77) during its formative years. 
In its training programmes the Institute works in close collaboration 
with the University of Khartoum. The Insti tute is at present headed by 
an expatriat Director and there are two qualified national scientists 
on the staff, with more undergoing traininq abroad. 

Research in marine sciences 

There are three institutions in the country responsible for marine 
science research activities : 

The Institute of Ocean ojra ohy, Port Sudan: Apart from training 
(see above) the Institute is empowered to carry out all relevant types 
of oceanographic research. However, o',inq to liritations of staff and 
facilities presnt rpse: c programmes are confined to the ercloqy and 
conservation of coral reefs, ecology and geology of coastal lagoons, hydro
graphy of the Red Se-a and coastal sedimentology. Future prnqrammes 
would include general fishery biology, mariculture, heavy metal 
deposi ts, reef consc-rvaj.- --pjItion and basic oceanography. 

The Department of Zooloqv of the University of Khartoum has a Harine/ 
Biology Station at Suakin on the Red Sea coast, which was established 
in 1973. but due to lack of staff there has not been much research 
activity at the Station. It is expected, however that with a recent 

. . .1 

http:1974,.Schr.eder,_1.77


improvement in the staffing situation Lne Station will 

functioning soon.
 

,. The Fishery Research Centre which was established in 1975 under
 
ihe Agricultural Research Corporation has a Red Sea Fisheries
 
Research Section at Port Sudan with two 
 field laboratories situated at 
Port Sudan viid at Dongonab respectively. Pesent: research activities 
are limited to the biolo ly and culture of oyster, and future programmes 
would include fishery surveys and mariculture. The present scientific 
staff consists of two nationals and five more are on training. 

TANZAN IA 

Background information
 

The United Republic of Tanzania is a large country comprising 
the former territory of Tanganika and the Indian Ocean islands of 
Zanzibar and Pemba. The country has a varied climate and is endowed 
with rich terrestrial, freshwater and marine resources, all of which 
remain underexploited at Present. In its economic development 
policy,the government has given much emphasis to the development 

of the country's marine resources,especially fisheries. 

Area: 945,087 km2 

Coastline: 800 Wm. (excluding islands) 

Population: AC.09 

Training n marine sciences 

The University of Dar es Salaam started to develop an interest 
inmarine sciences in 1968 when it estiblished a Marine Biological 
Station under the.Depatmaentof Zoology : Through various Foris of 
assistance from UNESCOmainly for equipment and teaching experts, 
the Station has become an important training and research centre. 

/ . . . 
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In 1978 the University took over the former East AfricandarinoFisheries
 

Research Organisation (EAMFRO) at Zanzibar and established an Institute
 

of Marine Sciences, in corporating the former Marine Biological Station 

at Kunduchi in Dar es Salaam, as a Field Station. The Institute's mission 

includes the development of research and teaching programmes in all 

aspects of marine sciences. 

The University now offers a B.Sc. course in Marine Biology and 

an M.Sc. course in Fisheries and Aquatic Science, and, with the 

assistance of UNESCO, will be offering the Open University Post

graduate Course in Oceanography with effect from the 1981/1982 academic 

year. There are also facilities for Ph.D. studies in marine sciences by 

research. The teaching of marine sciences at the tIn iversity is a 

cooperative exercise between the institute of Marine Sciences and 

several other sections of the University including the Departments of 

Zoology, Botany, Chemitry, Geology, Mathematics, Sociology and the 

Faculty of Law. 

The Fisheries Research and Training Centre under the Ministry of 

Natural Resources and Tourism runs a three year Diploma course for 

fishery extension officens.
 

Research in marine sciences 

The principal institution responsible for research in marine sciences 

in the country is the Institute of Marine Science of the University of 

Dar es Salaam, at Zanzibar. The scientific staff cF the Institute and 

its Marine Biological Station includes ,even Tananians and two 

expatriates; another four Tonzania 1s art deinqt their por tgrdoate training. 

The cur rent research pro i mmes of the Institute include fishery iology, 

fish taxonomy, bn shic e,-l OCIy, phyLoplanktonr, popu ation dynamics, 

fishery statistics, aquaculture Pnd marine pollution. Among tho, important 

research and tra ining Fatiiiti in well equi ppod modern research vessel. 

It is intended to relocal, t etIns~tit:u at a ncw more spacious site where 

there will he enouih rm fur ,atr oy insion. 

The Fisheries Research and Tra ininl Centre, uf the Ministry of Natural 

Resourcesand Tourism, l,,o car ie; out research oriented towards the 

development of the Fishery Industry. 
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BENIN
 

Background information
 

The Republic of Benin is a small densely populated country
 

with rich agricultural resources. It was a former French
 

colony (Dahomey) which gained its independence in 1960 and
 

changed its name te Benin in 1975. 5ue to its very short
 

coastline marine resources are not very important in the countryls
 

economy.
 

Area: 112,622 km
2
 

Coastline: 100 km.
 

Population: 3.29
 

Training and Research in marine sciences
 

There is a great shortage of scientific manpower and there
 

are no activities on training and research in marine sciences
 

at present. However, with adequate staffing and equipment there are
 

several institutions potentially capable of performing this role,
 

including:
 

The University of Benin;
 

The Ministry of Higher Education and Scientific Research;
 

The Ministry of Cattle Breeding,State Farms and Fisheries;
 

The Directorate of Fisheries.
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CAMEROON
 

Backround information
 

The United Republic of Cameroon is a country rich in agricultural,
 

forestry, freshwater and marine resources, non of which are being fully
 

exploited at present. There is a serious shortage of high level manpower
 

in all sectors of the economy.
 

Area : 476,000 km2
 

Coastline: 350 km
 

Population: 6.67
 

Training and Research in marine sciences
 

There are at present no activities concerned with high level training
 
or research in marne sciences. However, the Faculty of Science of the
 
University of Camercoon with the cooperation of the University of Bordeaux I
 

and a few other French institutions, is planninq to establish an institute 

of marine sciences.
 

CAPE VERDE
 

Background information 

The Republic of Cape Verde is composed of an archipelago comprising 

ten islands - St. Antao, St. Vicente, St. Lucia, St. Nicolau, Sal, Boa Vista,
 
Maio, St. Tiago, Fogo and Biava. Fisheries form the mainstay of the
 

economy, accounting for 60-62" of its export earnings.
 

Area: 4033 km2
 

Coastline: 2000 km
 

Population: 0.31
 

Training and Research in marine sciences 

There is a nreat shortage of trained manpower and there are no
 

training or research institutions in marine sciences. However, some
 

oceanographic studies are being carried out by scientists from the
 

German Democratic Republic.
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GAMBIA
 

Background information
 

The Republic of Gambia is
a small country with a relatively
 
small population, whose economy depends mainly on tourism.
 

Area: 11,300 km2 

Coastline: 80 km. 

Population: 0.55 

Traininrg and Research in marine sciences
 

There are no institutions of higher learning or professional
 
training in marine sciences and the country depends for most of
 
its middle and high level manpower training on overseas 
institutions or thnse of neighbouring count.ries. The very 
limited research activities in aquatic sciences are centred in 
the Deportment of Fisheries of the Mini stry of Agriculture and 
Natural Resources and these are mainly oriented towards the 
development of freshwater and brackish water fisheries in the 

Gambia river.
 

GHANA
 

Background information
 

The Republic of Ghana is one of the most progressive countries in 
tropical Africaand concerning the availability of basic infrastructural 
facilities and professional scientific and technological manpower the 
country is better placed than iany oher African coastal states. There 
are good training institutions in marine sciencw; in the country and many 
professional scientists ecia!ly in the Fiil oF aquatic biology. 
However, the state of tihe economy '-F the couiitr', which has been steadily 
deteriorating in the past several years has beern T great contrdint and is 
tending to lead to stagnatimn in the development o ma ne sc unce and 

technology. This 
 has beer cauI-ed !)/such factm-; a'. locirk of
 



foreign exchange for the importation of spare parts and new
 

equipment, and the decline of interest and enthusiasm among
 

national scientists, many of whom have left the country in search
 

of better conditions of work elsewhee. This kind of brain drain
 

is one of the mo. t smrious problems facing Ghara and many other 

African countries today, and it is a problem for which a quick
 

solution is difficult to find.
 

Area: 235,500 km2
 

Coastline: 600 km.
 

Population: 10.48
 

Training in marine sciences
 

The !training of marine scientists in Ghana takes place at the 

Universities of Ghana and Cape Coast. Although the plans to establish 

an institute of mar ine ,cience and oceanography at the University of 

Ghana have not merialized, the University has been offering postgraduate 

studies in Aquatic Bioloqy since 197 1, and scieotiqlq. kind, with this 


of background can ea Iv; orirnta tp tuwards marine biological research. 

However, there are no university pr,'irammes s yet ir the areas of 

physical oce.anography,, chemical ocea;n!Iraphy nr marine geology and
 

consequently, there i, a hortagi of ',.ientists with these specializations 

in the country. This w,:ould not seem to be a big problem, however. as 

appropriate postgraduate prngrarnes in these subjects could easily be 
introduced in one or other of the country universities. The question 

is simply one of giving priority to these areas of marine science by 

the Government and University authorities. 

Research in mFarine sciences
 

The principal instit-tion engaged in marine science research in
 

Ghana goday is the Research and Utilization Branch (RUB) of the Fishery
 

Department, Ministry of Agriculture. The research is therefore
 



mostly fishery-oriented, although there have also been some
 
observations inthe past in physical and chemical oceanography
 
and marine geology. RUB has good laboratory facilites at the
 
Port of Tema and owns a modern, well-equipped research vessel - R.V.
 
Kakadizma (180 tons, 29.?n) and two smaller vessel.. The research
 
section of RUB has a staff of 32 including six scientists and four
 
senior technical officers. Current research aprograrmes are in the
 
areas of biological oceanography, hydrography, planktonology, stock
 

assessment, fishery statistics and population dynamics.
 

The Institute of the Aquatic Biology tinder the Council for
 
Scientific and Industrial Research ismainly concerned with research
 
in limnology but also carries out some marine science-oriented research.
 

There has also been some studies, sponsored by UNEP on marine
 
pollution and coastal erosion.
 

GUINEA
 

Background information
 

The Republic of Guinea is6 country rich in agricultural and 
mineral resources. After severing its close relationship with France 
as an "overseas territory" in i958, the country went through difficult 

period of reconstruction and itwas only during the past few years 
that the country began to take an active interest in the development
 

of science and technology as a basis for the development of its
 
marine resources, which are still little understood.
 

2
 
Area: 245,857 km


Coastline: 300 km
 

Population: 4.65
 

/' 



2
36,125 km
Area: 


Coastline: 250 km
 

Population: 0.54
 

Training inmarine sciences
 

There are as yet no institutions for advanced training or
 

research inmarine sciences and professional scientists and
 

technologists are at present being trained abroad (Brazil, Portugal,
 

USA, Cape Verde). The country isplanning to establish some training
 

and research institutions of its own.
 

Research inmarine sciences
 

Some oceanographic observations and fishery surveys and stock
 

assessment have been made by foreign research vessels and by the
 

"Centre de Recherches Oc~anographiques de Dakar Tiaroye" in Senegal.
 

These studies have revealed the existence of very rich fishery
 

resources in the inshore and the extensive continental shelf, which
 

are due to a combination of several favourable physical characteristics
 

of the oceanic waters of the country, including upwelling and conver

gence of ocean currents with different physical properties.
 

IVORY COAST
 

Backqround information
 

The economy of the Republic of Ivory Coast is based on agriculture,
 

timber and recently on offshore oil. There has not in the past been
 

much emphasis on the development of the living marine resources of the
 

country. Because of the close relationship existing between the
 

Ivory Coast and France there is close collaboration between the two
 

countries inmatters concerning scientific research and training.
 

.,e 
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Area: 322,463 km2 

Coastline: 550 km 

Population: 5.15 

Training inmarine sciences
 

There are no specialized courses inmarine sciences offered at
 

the National University of the Ivory Coast and students wanting to
 

specialize inmarine science subjects are sent to foreign universities
 

and other institutions, mostly in France. However, the Faculty of
 

Science offers a course inHydrobiology as part of the programme in
 
Tropical Ecology whose main emphasis is Freshwater Biology.
 

Research inmarine sciences
 

The Government of Ivory Coast attaches high priority to the
 
development of science and technology as a basis for economic
 

advancement and has set up an elaborate administrative machinery
 

for the direction, execution and coordination of scientific research.
 

There is a Ministry of Scientific Research with several -search
 

institutions under it'
 

The most important institution concerned with marine science 
research is the "Centre de Recherches Oc.anogranhiques (CRn)" which 

was founded in 1959. The Centre is administered and managed through 
a cooperative arrangement with the French organization - "Office de 

la Recherche Scientifique d'Outre Mer (ORSTOM) which specializes in 
the development of scientific and technological research indeveloping 

countries. The French Government contributes inthe financing of the 

research activities of the Centre and most of the senior scientists 
at present are French nationals. However, there is a concerted effort 
to train Ivory Coast scientists and the present scientific staff 

includes seven qualified or training indigenous scientists. The 

present research progranes of the Centre are bidsed towards fisheries 

development, but there isalso some work being carried out in physical 



and biological oceanography. Besides carrying out research, CRO also 

participates in the training of local marine scientists by taking on 

overseaspostgraduate students from the nati3nal or universities for the 

field work part of their research projects.
 

The "Institut d'Ecologie Tropicale" (Institute of Tropical 	 Ecology) 

carries outin collaboration with the Faculty of Science of the University, 

some limnological research. 

There is also an Institute of Maritime Documentation, Research and 

Sti'iies under the Ministry of Marine Affairs. 

LIBERIA
 

Background information 

The economy of the Republic of Liberia is at present dependent ol minerals 

(mainly iron ore), rubber and timber. The marine resources of the country are
 

not well developed and not being fully exploited.
 

2
113,370 kmArea: 

Coastline: 55l kim
 
Population: 1.80 

Traininq and Research in marine sciences
 

There is practically no activity going on at present concerning research 

and trainin(! in marine sciences. The Biology Department of the Falkner College 

of Science and Technology, University of Liberia, carried out some observations 

in the past on marine plankton and fishery biology, but ewing to staff problems, 

even this modei.; e±ffort has n;topped. It would appear that there is a great 

need for coopei"ation ket.ween the University and qovrnmcnt ministries and of a 

en,ur, that uriversity a:tivities were in harmony withcoordinating echanism iLo 

and relevant to the c:ountryfs ecoromic problems and in particular to its 

manpower needs.
 

In a recent reorganization of the Division of Fisheries, Ministry 

for allof Agriculture, a Research Institute which will be responsible 


research related to fisheries development, was to be created.
 



assessment of pelagic and demersal fisheries arid marine pollution. It is
 

' 
hoped that future research programmes will include mariculture.
 

The Centre is facing several problems arising from the lack of
 

a clear fishery policy, lack of equipment and shcrtage of suitably
 

qualified local counterpart scientists.
 

MOROCCO
 

Background information
 

Morocco is bordered by the Mediterranean in the north and the
 

Atlantic in the west. The country has rich fishery resources in its
 

Atlantic Ocean waters, which are not being fully exploited at present.
 

There has been an interest in marine science research for several
 

decades and several research institutions were established and staffed
 

by French scientists during the French colonial government. However,
 

in recent years, with the departure of most of the French scientists, tie
 

country has been experi'LIcing an acute shortage of trained scientific
 

manpower which has resulted in a serious decline in scientific activities
 

in all areas.
 

2
 
Area: 567,600 km


Coastline: 1,800 km
 

Population: 18.24
 

Training in marine sciences
 

At present training in marine sciences is limited and takes
 

place at the Mohamed V (formerly Rabat) University. The Department of
 

Earth Sciences of the University, in collaboration with the University
 

of Bordeaux I in France, offers courses in sedimentology, geochemistry and
 

physical oceanography. However, there a'e no courses being offered by the
 

University inmarine or fishery biology, which would seem to explain the great
 

shortage of qualified scientists in these areas.
 

. . / . 
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Research inmarine sciences
 

Research inmarine sciences iscentred at the Mohamed V
 
University and ina few government ministries
 

The Department of Earth Sciences of the University and the
 
Department of Geology of the Ministry of Energy and Mines carry out
 
research on the geology and geochemistry of the continental shelf;
 
an inventory of the results of this research including detailed
 
bathymetric charts are being prepared. 
The Department of Earth Sciences 
of the University, in collaboration with the University of Bordeaux I, 
is also carrying out studies in the geochemistry and sedimentology of
 
the coastal estuarine zone.
 

The Sherifien Scientific Institute of the University carries out
 
some research inmarine biology and ecology.
 

The "Institut de Peches Maritimes" (Institute of Marine Fisheries)
 
of the Department of Merchant Marine, Ministry of Commerce and Industry,
 
in Casablanca, has good facilities for marine research in biochemistry,
 
pollution and fish processing,
 

There isalso a
well planned UNDP/FAO project on stock assessment
 
and resource management which is provided with seven experts, a 
well
 
equipped research vessel and a computer.
 

NIGERIA
 

Background information
 

Many African countries are in a dilemma, created by the vicious
 
circle of poverty, leading to limited ability t) develop and exploit
 
their natural resources, leading to stagnation of their economies, leading
 
to poverty. Nigeria is fortunate to have come out of this vicious circle,
and, in recent years, the country has been making a great effort in the
promotion of science and technology For its economic development. Fhe new
found wealth in oil has provided both the stimulus and the material support
for this effort. However, the enerQy and enthusiasm have cowe so suddenly, 



-
The African Regional Centre for Aquaculture at Calabar has an
 
intake capacity of 40, was opened in June 1980 and offers a one-year
 
Diploma course in Aquaculture to marine scientists who would, after
 
qualifying, go back to their countries and organize teaching and researc[
 
projects in acquaculture. 
The Centre also carries out research and fielc
 

work to support its training programmes.
 

Several universities in Nigeria have also, during the last few
 
years, established research and teaching programmes in marine sciences:
 

- The University of -Lagos offers a course 
in marine biology and
 
fisheries as a component of the B.Sc. Biology programme.
 

The University (Department of Biological Sciences) has also establis
 
a Marine Research Unit, which is well equipped, but whose facilities are n
 
being fully utilized due to a shortage of qualified staff. There are
 
facilities for M.Sc. and Ph.D. studies by research.
 

- The University of Calabar offers a course in fishery biulogy as a 
component of the B.Sc. Zoology prograrane. It was also intended to 
introduce a full B.Sc. progranme in Marine Biology and to create a 
Department of Marine Sciences in 1981. There is a plan to establish
 

an Institue of Marine Sciences eventually.
 

- The University of Port Harcourt runs an M.Sc. programme in 

Hydrobiology and Fisheries. 

It has also been reported that the universities of Ibadan and Ife off
 
M.Sc. programmes in marine biology. 
 In addition, the University of Ife
 
conducts and coordinates research on pollution problems in the country.
 

SENEGAL
 

Background information
 

The ecenomy of the Republic of Senegal is based on agriculture(mainly
 
groundnuts),industry and fisheries. The country derives much of its prote
 
requirement and a considerable portion of its export earnings from its fi. 



resources and in its economic development policy, considerable emphasis has
 
been given to the development and exploitation of the country's marine
 
resources.
 

Area: 196,192 km2
 

Coastline: 500 km
 

Population: 5.09 (1976) 

Training in marine sciences
 

The University of Dakar does not at present offer full-scale degree
 
studies in marine sciences, but a few marine-oriented courses are offered
 
as parts of major programines in some departments, e.g. courses in coastal
 
geomorphology and hydrology are 
offered to geography students and in
 
marine ecology and riarine invertebrate and vertebrate systematics to
 
zoology students. 
 Graduate students wanting to specialize in marine
 
sciences have to go abroad.
 

Research in marine sciences 

The principal institution responsible for marine science research
 
is the "Centre de Recherches Oc~anographiques de Dakar-Tiaroye" (CRODT).
 
The Centre is under the Secretariat of Scientific and Technological
 
Research and its research programmes are mostly oriented towards the
 
development and exploitation of marine fisheries. 
 The scientific
 
staff of the Centre consists of 14 expatriate scientists (mostly French)
 
and 11 qualified or 
training Senegalese scientists. The Centre has
 
fairly well equipped laboratories and two small boats; there is also an
 
FAO research vessel on loan 
to the Centre. 
 Most of the staff scientists
 
are marine biologists and the main research programines at present are 
stock assessment and management and fishery biology, 
 Future research
 
programmes would include pollution studies of the coastal 
environment.
 

The Departments of Geography and Zoology of the University of
 
Dakar also carry out research in coastal geornorphology and remote sensing, 
and pollution respectively. There does not seem 
to be much cooperation
 
or coordination of activities between the University and CRODT.
 

. . o/ . I 
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The Department of Marine Biology of the "Institute Fondamental
 
d'Afrique Noire (IFAN)" 
 has in the past conducted some marine biological
 
research, but the shortage of qualified scientists has seriously affected
 
its research activities.
 

SIERRA LEONE
 

Background information
 

The Republic of Sierra Leone isa country rich in agricultural,
 
mineral and fishery resources. Ithas a larrer tradition of marine
 
science and technology development than mot of the other West African
 
coastal states. 
 The British colonial government established the
 
West African Fisheries Research Intitute (WAFRI) in1952 to serve
 
the fishery interests of its formei colonies of Sierra Leone, Gambia,

the Gold Coast (Ghana) arv' 'Iigeria. Through a series of transformations 
WAFRI eventually .Ive rise to the lnstitute of Marine Bioloqy and 
Oceanorajhy._(IMBo) of the Fourah Bay College, University of Sierra Leone in 1967.
 
Since then, the country has maintained its lead among the Wesi African
 
coastal states in having well conceived training and research programmes 
inmarine science and technology. With the recent development of the
 
Universiky of Sierra Leone, these progranmes have been diversified in scope
 
and strengthened in depth.
 

Area: 71,740 km2 

Coastline: 400 km 
Population: 3.47 

Training.and Research-in marine sciences
 

Practically all activities concerned with research and training in
 
marine sciences in the country are centred at the University of Sierra Leone
 
with IMBO as the focal point. 
Apart from research inmarine sciences, IMBO 
also conducts freshwater (lirnnological) research, a diversification which 
deserves comnendation as it is a good example of economical use of manpower. 
The main research programmes being carried out by the Institute at present 
are in fishery biology and ecology, fishery resources survey, algology and
 
limnology. 
Future research programmes include biological and chemical
 



oceanography, stock assessment and population dynamics of economic
 
species, marine pollution, egg and larval ecology, aquaculture and
 
biology and ecology of mangroves.
 

In its training activities, the Institute contributes the
 
oceanography component of the B.Sc. programme inZoology and Oceanography
 
in the Faculty of Science of the University and offers a diploma course
 
in Aquatic Biology and Fisheries. As 
a result of good working arrangements

between IMBO and the Faculties of Science and Engineering of the University,
 
many students in these faculties now graduate having 
taken appropriate
 
courses 
in marine scierces which would make them more versatile,and sometimes
 
more competent, in their future work, e.g. 
inmatters concerning coastal 
area
 
development and construction. 
 Some membors of the Faculty of Engirl.eering

and the Department of Geology also carry out some research projects 
 in such 
marine science-related problems as coastal 
erosion, siltation and sediment
 
transpor'.
 

The Institute (IMBO) at present has a staff of 11 
including five
 
scientists and six technical and administrative staff, 
The main
 
constraints being experienced by the Institute are 
shortage of staff
 
and of working space. The Institute could also do with a good research
 
boat, but it has access 
to the boats of the Fishery Division of the
 
Ministry of Natural Resources.
 

SAO TOME AND PRINCIPE
 

Background information
 

The Democratic Republic of Sao Tone and Principe comprises the two
 
islands of Sao Tome and Principe. It is located about 300 km from the
 
coast of Gabon and the two islands are separated by a distance of 150 km.
 

Area: 854 km2
 

Coastline: 260 kn,
 

P aticn: 0.08
 

. . q,. 
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Trainingand Research inmarine sciences
 

There are at present no activities inmarine science training or
 

research in the country.
 

TOGO
 

Background information
 

The Republic of Togo is a 
small country with a relatively large
 

population. Its economy isat present based on agriculture and mineral ',
 

(mainly phosphates) resources.
 

Area: 56,000 km2
 

Coastline: 50 km
 
Population: 2.35
 

Training and Research inmarine sciences
 

There are at present no institutions concerned with research or
 
training inmarine sciences in the country, but an oceanographic laboratory
 
is under construction at Agbodrafo.
 

ZAIRE
 

Background information
 

The Republic of Zaire is a 
large country with a great variety of
 
resources 
including mineral, agricultural and forestry. The country has a
 
very short coastline, and except for offshore oil, 
not much importance is
 
attached to other marine resources.
 

Area: 2,345,000 km2
 

Coastline: 50 Ikm. 
Population: 26.38
 



DJIBOUTI
 

Main activities of interest
 

Fisheries development: There is a Department of Farming and Sea
 

Fisheries (Ministry of Agriculture). The artisanal fishery is being
 

developed by motorising the simple fishing crafts. A $500,000 USAID
 

funded project for the establishment of an industrial fishery is under
 

consideration. It will involve construction of fibreglass boats, supply
 
of fishing vessels and outboard motors, provision of maintenance service
 
and canning, refrigeration and drying facilities, together with vehicles
 

for fish distribution. There are no institutions for research or training
 

in fisheries and there is a great shortage of manpower at all levels.
 

Harbour facilities
 

There is a harbour at Djibouti which also serves Ethiopia.
 

ETHIOPIA
 

Main activities of interest
 

Marine resources development and exploitation: There is a Ministry
 

of State Farms which is responsible for industrial fishery development and
 
a Department of Fisheries (Ministry of Agriculture) which is responsible
 

for the development of the artisanal fishery. Both these fisheries are in
 

a state of re-organisation. At present there are no fishery training
 

schools and qualified personnel is in short supply. Other marine resources
 

being exploited are sea salt, shells and corals.
 

Conservation: There are plans to establish a marine national park
 

at the Dalakh Archipelago.
 

Pollution: Ethiopia participates in the ALECSO/UNEP Programme for
 

Environmental Studies of the Red Sea and Gulf of Aden.
 

si-. 
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Marine Transport and Harbour Development: There is a national
 

Maritime Transport and Harbour Authority (Ministry of Transport
 

and Communications) and a National Shipping Corporation responsible
 

for regulating maritime transport and for running and managing the
 

national merchant marine fleet respectively. It is intended to establish
 

a marine training institute. There are plans to modernise and expand
 

the two harbours of Assab and Massawa.
 

Boat Building and Servicing: There is a small shipyard at Massawa
 

which is to be expanded.
 

KENYA
 

Main activities of interest
 

Fisheries development and exploitation: There was not much 

emphasis on marine fisheries in the past but steps are being taken u. 

develop both the artisanal and industrial fisheries. An Institute of 
Wildlife and Fisheries Training is under construction. rhere is an FAO 

aquaculture project at Malindi. 

Conservation and Tourism: There is a Department of Wildlife
 

Conservation and Management under the Ministry of Environment and Natural
 

Resources. Three marine national parks and three marine reserves have been
 

established near Malindi. Tourism is well developed both inland and on
 

the coast.
 

Boat building and reair services: There is a large shipyard at Mombasa
 

with good dry dock facilities, capable of building large inboard engine boats
 

and of repairing large ocean-going vessels. It is one of the best dry dock
 

facilities in Eastern Africa.
 

Harbour development: Mombasa is one of the best natural harbours in
 

Eastern Africa. There are plans to build another harbour at Lamu in the
 

north and to expand the Mombasa harbour. It is also intended to establish
 

several small harbours for fish landing.
 



Pollution: There is an Anti MMarine Pollution Committee one of.
 
whose functions is to monitor pollution around the Mombasa harbour.
 

NAGASCAR
 

Main activities of interest
 

R4rine resources development and exploitation: The artisanal
 

fishery is not well developed but the industrial fishery is moderately
 

developed with several fishing companies. The only other marine
 

resource beioqg exploited at present is salt.
 

Maritime training: There is a maritime training school at Majunga
 

for commercial and fishing deck officers and marine engineers.
 

Boat building and repair facilities: There is a large shipyard at
 
Diego Suarez with good dry dock facilities. It has the capacity to
 

build large inboard engine boats and to repair large ocean-going
 

vessels. It is one of the largest dry dock shipyards in Eastern Africa.
 

Harbour development: The two important harbours in the country are 
Tamatave(the largest) and Majunga both of which are experiencing 
severe congestion. There are plans to enlarge the harbour at Tamatave
 

and to resite the one at Majunga due to serious siltation problems. 

Car 'a phandhdro raphy."l There is a National Institute of Geodesy 
and Cartography one of whose functions is to deal with the questions 
of cartography and hydrography of the inshore area of the country. 

MAURITIUS
 

Main areas of interest
 

Marine resources development and exploitation: Both artisanal and
 

industrial fisheries are moderately developed and there is a mariculture
 

project. There are plans to exploit the marine algae resources of the country.
 



SEYCHELLES
 

Main activities of interest
 

Fisheries development and exploitation: The artisanal fishery is
 

not well developed, an" the tuna industrial fishery is being reorganised.
 

Training of technicians: There is a Fishery Training School which
 

is being reorganised to train fishermen, sailors and motor mechanics.
 

Harbour development and coastal area management: The main port of
 
Victoria is being expanded by land reclamationi and there are also plans
 

to expand and improve the Mahe harbour.
 

Marine parks, conservation and tourism: There are five marine national
 

parks around and including five islandsestablished for the purpose of
 

tourism and conservation. The sea turtle is one of the animals being
 

protected.
 

SOMALIA
 

Main activities of interest
 

Marine resources development and exploitation: The artisanal and
 

industrial fisheries are not very well developed. There is some
 

exploitation of sea salt.
 

Training of marine technicians: Training of marine technicians takes
 

place abroad, mainly in the USSR.
 

Harbour development: The three main ports of the country are
 

Mogdisho and Kismayu, on the Indian Ocean coast, and Berbera, on the
 

Red Sea coast.
 

. . 1 . 
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Boat buildina: There isa fibre glass boat construction
 

project being run with technical assistance from Sweden.
 

Conservation: The Dugong is protected by law.
 

SUDAN
 

Main activities of interest
 

Marine resources development and exploitation: The marine fishery re
sources are not well developed but there are projects aimed at arn improvemer
 
There is a joint project with Saudi Arabia on the exploitation of
 
heavy mineral deposits at the bottom of the Red Sea.
 

Marin nparks: There are plans to establish national marine parks. 

Boat building: There isa small 
boat yard at Port Sudan for
 
building small and medium-size boats.
 

Marine pollution: There isa multidepartmental marine pollution
 
monitoring programme. 

Harbour development: Port Sudan is the country's only sea port
 
at present but a new port scheduled for completion in 1985 is being
 
built at Suakin, south of Port Sudan.
 

TANZANIA
 

Main activities of interest
 

Marine resources development and exploitation: Both the artisanal
 
and industrial fisheries are moderately developed. There is some small
 
scale exploitation of sea salt and sea weeds (algae).
 



Training of technicians: The Division of Fisheries, Ministry of
 
Natural Resources and Tourism, runs two training institutes, one
 
for a general diploma in fisheries and tie other for specialised
 

technical training.
 

Harbour developme1t: Dar es Salaam is the main harbour of the 
Country but there are medium harbours at Mtwara, Tanga and Zanzibar
 

and small harbours at Pangani, Bagamayo, Kilwa, Lindi, Mafya and Pemba.
 
There are plans to enlarge the Dar es Salaam harbour and to improve 

the other harbours.
 

Boat building and repair facilities: The Mbegani Fisheries
 
Development Centre has facilities for the construction of medium
sized wooden boats with inboard engines. There are also boat yards
 
at Pangani, Lindi, Mtwara and Mwanza on Lake Victoria. There are
 
plans to construct a large dry dock shipyard at Dar es Salaam.
 

Marine pollution and coastal area degradation: A law prohibiting
 
marine pollution was enacted in 1970 and there are plans to establish an
 
oil disaster centre to cope with oil spills outside the Dar es Salaam
 
harbour. There is a serious coastal erosion problem along the coast
 

of Dar es Salaam.
 

Conservation and tourism: Three marine conservation areas have
 
been established to protect the coral 
reefs around the near-shore
 

islands off Dar es Salaam, the sea turtles around Maziwi Island off
 
Pangani and the dugong in the Rufiji Delta and Mafya Channel. Tourism
 
is a well developed and important industry both on the coast and inland.
 



Harbour development: A Hydrographic Commission has
 
been created to coordinate all activities concerned with the
 

extension of the Cotonou port.
 

CAMEROON
 

There is a great shortage of manpower and the marine
 
resources of the country are not well developed. The fishery
 
resources are making an insignificant contribution to the economy
 

of the country.
 

CAPE VERDE
 

Main activities of interest
 

Fisheries development and exploitation: Both artisanal and
 
industrial fisheries are well developed and fishery resources
 

contribute 60-62% of the country's export earnings. There are
 
freezing facilities at Mindelo and an old canning factory at Paria.
 
Further development of the fishery industry ishampered by the
 
lack of qualified personnel.
 

Trainin. of technicians: There is a Nautical School at
 
Mindelo for training mechanics and electricians, which also caters
 

for Guinea-Bissau.
 

Harbour facilities: Mindelo isa major fishing port.
 

CONPh
 

Main activities of interest
 

Marine resources development and exploitation: The exploitation
 

of marine fisheries iscarried out by foreign fishing companies under
 



GABON 

Main activities of interest
 

Marine resources development and exploitation: The artisanal
 

fishery is mostly being run by outsiders with little participation 
of the local people. There is an industrial fishery with modern
 

fishing vessels exploiting the rich fishery resources of the country 
but there is much room for improvement. There is off-shore exploitation 
of oil and marine pollution is a serious problem. 

GAMBIA 

Main activities of interest
 

Marine resources development and exploitation: The artisanal
 
and industrial fisheries are fairly well developed and there is
 
an elaborate administrative machinery for their running and 
their further development, but they are mostly run by foreigners.
 
There seems to he a conflict between foreiqn and national interests 
in the exploitation of the resources. There isa shortage of qualified 
manpower co'npounded by the fact that fihingj as an occupation is 
not popular irionq Gambians. There are plans to exploit several 
mineral resources from the continental shel F. 

Traininq of technical personnel: This takes place overseas or 
in neighbouring countries e.g. at the Ghana Nautical College; 
occasionally, it isdone on the job.
 

Boat building: There isa small dockyard under the Gambia
 
Port Authority equipped to service small ocean-going vessels and
 

to build small trawlers, river barges and ferries.
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Harbour development: There are plans to build a second port
 

at Banjul.
 

Coastal area management: The Public Works Department of the
 
Ministry of Works and Communication isresponsible for the control
 
of coastal area erosion.
 

Tourism: Tourism iswell developed along the Atlantic coast
 
of the country and up the Gambia river in the way of good hotel
 
facilities, water sports and river transport.
 

Marine Pollution: There is regular monitoring of oil
 

pollution in the port area.
 

Meteoroloy. hydrography,topography and cartography: These
 
activities are carried out by the Water Resources Department of
 
the Ministry of Agriculture and Natural Resources.
 

GHANA
 

Main activities of interest
 

Marine resources development and exploitation: Both the
 
artisanal and industrial fisheries are well developed. There is
 
an all round infrastructure for the efficient exploitation of
 
the marine Fishery resources of the country in the way of efficient
 
and experienced fishermen, good fishing boats including factory
 
ships and gear, large and efficient local fishing companies, a good
 

fishing port (Tema), off-shore facilities for Fish-handling and
 
processing; practically all these activities are run by Ghanaians
 

themselves and almost all the infrastructures are owned and managed
 
by Ghanaians.
 

Training of hiqh level technical personnel: The Ghana Nautical
 
College provides practically all the training required at this level.
 



Training of middle level technical oerorlnel: There are 
no formal fishery or maritime schools for middle level personnel, 
but the Fisheries Department (Ministry of Agriculture) organizes 
vocational courses for all the personnel required in this cadre.
 

Boat building: There are several boat building companies with
 
boat yards of all grades. There is a large well equipped dry dock
 

at Tema, capable of handling large ocean-going vessels and claimed
 
to be the best in West Africa.
 

Harbour devellment: The main harbour of Tema can handle and
 
service large ocean-going vessels. A deep-sea fishing harbour
 
is to be constructed at Elmina and a smaller fishing port for 

the artisanal fishery at Mumford. 

Pollution and environmental protection: There is an Environmental
 
Protection Council which is responsible for environmental protection
 

including pollution and coastal area erosion control.
 

GUINEA
 

Main activities of interest
 

Marine resources deve1 olment and exploitation: Both the artisanal 

and industrial fisheries are being reorganised to improve their 
efficiency and to co-ordinate their activities, and there are plans 
to build several fish-landing harbours along the coast. The Guinea
 

Hydrocarbon Society is carrying out off-shore exploration of oil.
 

Harbour developm\ernt: Conakey is the main harbour of the country 
and there are plans to expand it. Port Kamsar is a small harbour for the 
mining industry.
 

Boat building: There are small boat yards capable of repairing
 

small boats and two floating docks in the Conakry harbour are at
 

present carrying out dredging work.
 

* do/
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Pollution: There is an Agency responsible for the monitoring
 

and control of pollution arising mainly from sewage and the aluminimum
 

industry.
 

Training of technical personnel: The Secondary Marine Polytechnic
 

and the Centre for Oceanographic and Fisheries Research are responsible
 

for the training of technical staff at this level.
 

GUINEA BI-cAU
 

Main activities of interest
 

Marine resources devoent and exploitation The rich marine 

are not heing fully exploited at present,resources of the country 

but their development is one of Governmets priorities in its eco.

nomic recoistruction effort. For the industrial Fisherie s, there 

are three companies oper-iting in fish processing and a modern 

freezing plant is under construction. There is a SeCretariat of 

Prime Minister's Office which is rer,,,ganizingFisheries under the 


the fishery industry with assistance from Brazil.
 

Trainina of technical _uer-onnel: The School of Navigation in 

Bissau
Cape Verde offers training p,aces to trainees from Guinea 

and there are annual fellowships from Portugal for middle level 

training. A mechanical engineering school is to be established 

in the country.
 

Harbour development: The harbour in Bissau is small and can
 

handle only one ship at a time,
 



IVORY COAST
 

Main activities of interest
 

Marine resources development and exploitation: The fishery
 
resources of the country are not fully exploited and both the
 
artisanal and industrial fisheries are underdeveloped. However,
 
the Government has now set up an elaborate administrative
 
machinery for the development of both fisheries. There is a
 
Directory of Marine and Lagoon Fisheries which is responsible for
 
fishery statistics, fish handling, fishing technology, improvement
 
of fishing boats and fishing gear, aquaculture and fishermen
 
cooperatives. There are agreements for fishery exploitation with
 
Senegal, Guinea, Spain, France, Korea and Japan. There is off-shore
 

exploration and exploitation of oil.
 

Traininlof technical staff: There are at present no training 
institutions for higher level technicans and technologists, but 
there are proposals for the establishment of a Regional Academy of 
Marine Sciences and Technology inAbidjan to serve all the French
speaking West African countries. 

Marine pollution: The Directorate of Hydrocarbons is responsible
 
for the protection of the off-shore oil fields and of the environment
 
generally. A National Commission for the Environment was formed
 
recently to take over some of the functions of the Directory of
 
Hydrocarbons, including oil pollution.
 

Harbour develokment and marine transport: The port of Abidjan
 
is one of the busiest and most efficient inWest Africa and there are
 
plans for its further modernisation and expansion. The country has
 
two modern and competent shipping companies - The state-owned
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Ivorienne de Transports Mnitimes"(SITRAM) and the privately
"Societd 

(SHIM). These two
lvkrienne de Navigation Maritime"owned "Societ6 

handle about 40% of the country's shipping business, in 
companies 

Nations
the code of conduct stipulated by the United 

accordance with 
Trade and Development (UCTAD),to the effect that 40%
 Conference on 


of shipping should be carried by the country 
of origin.
 

LIBERIA
 

Main activities of interest
 

The artisanal
 
Marine fisheries developpfentandexplitatinI: 

is only
is aot well developed and the industrial fishery

fishery 
ro improve

moderately developed. ioweoer, steps have been taken 


('stdblishmeni; JF a Division of Marine
 
the situation, including Lhe 

1ns titute (CARl).
of the Central AXriAi.l tur,51 ResearchFisheries 


fish iwj ventures with the USSR and
 
There are plans for joint 

through assistance
acoustic fisheries survey of the EFZ areafor an 


from the French Governient.
 

There is no organized training
of technical personnel:Training 

River Union Marine 
of this cadre at present, but the proposed "Manu 


1981 as a cooperative
Institute" to he established inTraining 
venture between Liberia and Sierra Leone, 

is expected to fill this gap.
 

Harbour development: Monrovia is the main port of the country and 

other ports 
there are plans to modernil'e and expand it. The 

Buchanan are also to be improved.
Greenville, Harper and 

owns a smallThe Masurado Fishing CompanyBoatyard.faciIiti 

boatyard for servicing small boats.
 



Maritime Transport: There is a Maritime Affairs Commission 

which is responsible for regulating all maritime affairs including 

maritime transport. Many shipping lines in the world use the 

Liberian"flag of convenience" by special agreement with the 

Liberian Government. 

Pollution and coastal area degradation: There is some pollution
 

arising from the iron ore industry and coastal erosion is a serious
 

problem.
 

MAURITANIA
 

Main activities of interest
 

Marine resources development and exploitation: The fishery
 

resources of the country are very much underdeveloped at present.
 

An on-going FAO project aimed at improving the artisanal fishery
 

aas run into several difficulties and .ffter six years of operation 

has not met with imuch success. A Japanese-assisted project has 

also not been very successful. There is off-shore exploration of oil. 

Trainj of technical personnel: The Mamadou To.ire Centre at 

Nouadhibou runs vocational training courses in several technical 

subjects including diesel mechanics, fishing, refrigeration,
 

electr4cal work etc. But this is not enough, and there is a great
 

shortage of manpower at all levels.
 

MOROCCO
 

Main activities of interest
 

Marine resources development and exploitation: The fishery
 

resources of the country are only moderately developed, but the
 

Government is making a great effort to improve the situation through
 

manpower training and research. There is an Institute of Marine
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Fisheries which is responsible for stock assessment and management.
 

There is a seaweed industry based on the collection and processing
 

of seaweeds into agar-agar.
 

Training of technicians: This training is carried out by the
 

Institute of Marine Fisheries and the Ministry of Agriculture.
 

Boat building: There are small boat yards at Casablanca, Agadir
 

and Saefi.
 

Harbour development: There is an on-going project of construct

ing ports at every 200 km of coastline.
 

NIGERIA
 

Main activities of interest
 

Marine resources development and exploitation: The Government 

is making great efforts to develop and modernize the fishing 

industry. The artisanal fishery is to be qreatly expanded through 

the training of higher and widdle level technical persornel, the 

strengthening of fishery research, the development of fishery 

cooperatives and the provisio] of' on-:hore faciliLies for fish 

landing, fish handling and fish processing, Niqerian participation 

in industrial fisheries; exploita Lion (at present larqely in the hands 

of foreign companies) is to lc i:rea ed through the encouragement 

of local private fishing comp,_nies and forta,tinn Of" StaV 

fishing enterprisc s. The ,st~ i~hment oF aquaculture in the lagoon zone 

is also being given prominence., )ilexploration and exploitation 

already form a biq thriving industry. 

Traininqlof technical - _ersonnel : The training programmes of the 

Federal Marine Training School, the existing state fishery schools and 

the Nigerian Nautical college art, to he expanded and their trainee 
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potential. 
 The artisanal fishery uses mostly primitive fishing

methods and the industrial fishery consists of three boats, using

hook and line. 
 There was a plan for an FAO-assisted project in
 
1975, aimed at an overall improvement of the artisanal and 
industrial 
fisheries, including the establishment of a tuna
 
fishing fleet and a tuna harbour.
 

SENEGAL
 

Main activities of interest
 

Marine resources development and exploitation: Both artisanal
 
and industrial fisheries -are well developed and the rich fishery
 

areresources makirg a considerable contribution to the economy of

the country. Thiere 
 is good fishing capability among the local

fishermen and the artisanal fishery which 
 is entily in the hands
 
of the Senegalese, 
 is very efficient and productive. The industrial
 
fishery is also 
 largely operated by Senrgalese whose fish-inq fleets
 
go as far north as Mauritania and as 
 fir south as Angola. 

Training of technical perso nnel: The Nautical l'iaritime School
(E.N.F.t.) and the Technical School for Oceanography and Marine
 
Fisheries (E.A.T.O.P.N.) train all 
the middle level technicians
 
required for the fisheries and 
other maritime aciivitles of the
 
nation, but high level 
 technologists have heto trained ov;rseas 
or in neighbouring countries. 
 It is hoped that th, latter category

of personnel 
 will in future be trained at the proposed Regional 
Marine Science and Technology Academy to be estahl i.shed in Abidjan,
 
Ivory Coast.
 

Harbour development: Dakar 
 is the main harbour of the country.

A fishing port is to be established at St. Louis on the mouth of the river
 
Senegal, and two new ports are to be constructed at Saloum and Casamance,
 
south of Dakar.
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Boat building and repair facilities: A major super

tanker dockyard is being built in Dakar.
 

Conservation and tourism: Senegal has estabiished three marine
 

parks at "Lagune de Barbarie", "lie de la Madeleine" and "Parc du
 
Delta de Saloumi". These marine parks are an additional attraction
 

for the long established tourist industry.
 

Pollution: There is a Department of the Environment whose functions
 

are purely legislative.
 

SIERRA LEONE
 

Main activities of interest
 

Marine resources development and exploitation: The artisanal
 

fishery iswell developed, well organized and well staffed, with
 
qualified national manpower. There are plans to further' develop
 
the artisanal fishery through the improved training of fishermen
 
and other marine technical staff at all levels, the provision of
 
more modern fish-landing harbours, development and provision of
 
modern fishing bodts and fishing gear and better organization of 
fishing cooperatives. The industrial fishery which is also well 
developed is to be further improved through the training of local 
manpower at all levels, and through the provision of on-shore
 
facilities such as fishing harbours, cold storage and fish handling
 
and processing facilities. Off-shore oil exploration is to start soon.
 

Training of technical personnel: Until recently, there were
 

no specialized institutions for the training of such cadres, but there
 
were ad hoc vocational courses given by the Division of Fisheries,
 

Ministry of Natural Resources, the University of Sierra Leone and
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the Sierra Leone Ports Authority and through on-the-job training by the
 

fishing companies. Recently (September 1980), the Sierra Fishing
 

Company, with technical assistance From the USSR,established the Siaka 

Stevens Marine Training School in Freetown for the trainiing of low

middle level marine technician,. it is hoped that thtis shool, together 

with the proposed Manu River Unicn Nautical School in Monrovia and the
 

proposed regionalization oF the Ghana Nautical Col lge, will provide all
 

the technical manpo;er required at all levels.
 

Harbours develo ment: The main harbour in Freetown is capable of
 

handling large ocean-going vessels including container ships, and there
 

are plans to construct several modern fishing harbours.
 

Boat buildin_ and servicing facilities: Existing boat yards are to
 

be improved so as to have the capability of building medium-sized boats
 

and two dockyards are to be constructed with slipways capable of handling
 

small ocean-going vessels. There are lonrj-term plans for further
 

improvement and modernization of harbours and other on-shore facilities.
 

Tourism: The tourist industry iswell established with several first
 

class modern hotels along the fine beaches in Freetown.
 

Castalarea_eriaatin. Coastal area erosion is becoming a serious 

problem in many places along the coast and there are also problems caused 

by siltation and by sediment transport and depositicn. 

TOGO
 

Main activities of interest
 

Marine resources development and exploitation: The fishery industry
 

is underdeveloped and there is a great shortaqe of manpower at all levels.
 

There are no training institutions for technical personnel. There is a
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Department of Planning and Fisheries 
Protection under the Ministry
 

of Rural Planning, and a Division 
of Marine Fisheries under the
 

Ministry of Rural Development, both 
of which are responsible for the
 

development and administration of 
the country's fishery resources.
 

Coastal area
ollution: 

Environmental protection and marine 


some pollution in the
 
a serious problem and there is 
erosion is 


spills and the
 
Lome harbour arising from domestic 

sewage, oil 


phosphate industry.
 

ZAIRE
 

Owing to its very short coastline 
and the abundance of its
 

minerals and agricultural products, Zaire does
 
other resources 

not have much interest in inarine resources, with the exception 
of
 

There is, however,

exploration ard exploitation.
off-shore oil 


a Belgian-owned fishing fleet 
whose operations are centered 

mainly
 

on the rich fisheries of Angola.
 



3. SUMMARY
 

Generally speaking, itwould be true to 
say that the present
 

level of marine science and technology development 
in practically
 

states is low. and far from being adequate in
 
all Afrian coastal 


sound and sustainable bae for 
the rational exploitation
 

providing a 

This statement is
these countries.
of the marine resources o f 

full implicationis taken of theconsiderationparticularly true when 
of the Kea, cspecially as it 

of the Third UN ConFerence on the Law 
zones" of coastal"exclusive economicrelates to the sizes of the 

in theobligations of thpse ,states
states, and the rights and 

and in safeo? treir marine resources 
management and exploitation 

under their nationalthe areas
guarding international interests in sea 


country to
Ilowever, differs fnu,
jurisdiction. The situation, 

beinq in a better pusition than others,
oif these tatescountry, some 

state of marine science and technology
both in regard to the actual 

oF these countriesoF the governments
development and to the awareness 

inof murine scironce and technology 
as to the crucial importance 

of marine resourcesand in the development
economic development generally, 


make some comparison between 

in particular. In attempting to the 

levels ofstates as regards their present
different African coastal 


science and technolgny development, these countries could be
 
marine 


broad categories:
divided into three 

Countries inwhich there are already good 
infrastructures for marine
 

science and technology development, in the way of appropriate training
 

the governmentsfacilities where
and research institutions and other 

role of marine science 
are well aware of the importance and crucial 

of their marine resources and wher2 
and technology in the developm;ent 

there are reasonable numbers of qualified and/or training national 

personnel: 



(iana, Kenya, Madagascar, Morocco, Nigeria,
 

Sierra Leone, Sudan, Tanzania.
 

3.2 	 Countries in which there are moderate infrastructures For marine
 

science and technology development, in the way of appropriate
 

training and research institutions and other facilities, where
 

the governments are fully aware of the importance and crucial
 

role of marine science and technology in the development of their
 

marine resources; and where there are some qualified and/or
 

training national personnel
 

Angola, Ethiopia, Guinea, Ivory Coast, Mauritius,
 

Mozambique, Senegal, Seychelles, Somalia.
 

3.3 	 Countries which for various reasons are at a low stage of marine
 

science and technology development, where there are not as yet any
 

substantial infrastructures for marine science and technology
 

development, in the way of training and research institutions and
 

other facilities, and where there are great shortages of trained
 

manpower:
 

Benin, Cameroon, Cape Verde, Comoro, Congo,
 

Djibouti, Equatorial Guinea, Gabon, Gambia,
 

Guinea-Bissau, Liberia, Sao Tome and Principe,
 

Togo, Zaire.
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ANNEX I*
 

3. 	 GENERAL ACTIVITIES RELATED TO MARINE SCIENCE AND TECHNOLOGY
 
DEVLOFINT CARRIED 
 OUT UNDER THE AUSPICES OF UNITED NATIONS 
ORGANIZATIONS AND OTER AGDCIES 

In the past, there have been several activities related to marine
 
science and technology in most African coastal states -nd today there
 
is hardly any such state without some form of that kind of activity 
going on. These activities have been and are being carried out under
 

the auspices of the governments of dh, countries concerned and/or that 
of UN or other agencies. All these activities have contributed in one
 

way or 	another to the development of marine science and technoloTy in
 
these countries and the achievements and experience gained are useful and
 
must be taken into consideration in the working-out of this project, in
 
(,rder to obtain a realistic base and a proper perspective of the situation.
 
Perhaps the most important short-coming of these activities is that 
most of them were conceived, plnmied and executed a. separate 
projects with narrow and sometimes short-term objectives and with little
 
cr no co-ordination. Hanrly any of them was conceived as an all-embracing 
comprehensive programme lookinmat the problem in its totality both as 
regards regional covera,'e and the inclusion of all aspects of marine
 
sciences and technolo j. Thi3 was most probably due to the fact that
 
most of these activities were plained and executed by 7ingle MIT or ocher 
agencies acting on their o.n 
or -t best in collaboration with a few bodies 
with similar interest in a compaatively narrow field. 

This project has been plan-ned with a view, to overcoming these earlier 
.hortcomings. Firstly, it is being 2executed by two UTRai-,encies, both with 
very wide interdisciplinary interests, which have enlisted and invited 
the co-operation of other interested organizations; and, secondly, the 
project covers the whole of the Afriean region (except the Mediterranean 
African countries) and is to consider a.1l aspects of marine science and
 
technoloV and their applications including fisheries, biological 
oceanography, chemical and physical oceanogr'aphy, marine 6eolo[V, food 
processing and preservation, economics and marketing, marine engineering, 
pollution, mariculture, coastal area development, training and research
 

in marine science and technoloj, etc.
 

* This tuinex is a rerroduction of Chapter 3 of a working document discussed
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Another point which might '-e of advantage is that most of the key 

personnel involved in the execution of this project are people of 

experience who are indigenous to the region and therefore with a good 

iunderstanding of the region o-nd i-ts needz. 

In the following pages, the main past n.nd present activities related 

to marine science Fcut technology in African coastal states are summarized 

first on a regional basis and then in individual countries. This info

rration was collected 'rom reportz of v-iou UN orfanizations and agencies 

ECA, FAO, IF,1CO, TOC, UINDP. TJ1ZiEP, Une.3so, ','.0 -nd other organizationssuch as 

-.nd from releveant cjrrespcrlence in Tines,-o aid ECA fi1e:s. .Io claim is 

being mule about the cinrletere s of thiz, infcr'nmaticn. in a quick search 

of this kind, some omissions and ivor::ights are almost inevitable, "but 

is oi aimcd to serve ai; a intro u:i n andas this report y gener al 

uiide, this discrepncy i; not a serious one. 1,-o:'eover, some of the 

information will undoubtedly be found to be at-of-late, especially in 

relation to ongoing activities, it .s hoped L:d expected that this
 

information will be greatly improved upon P-id updated by the field 

missions.
 

United Nations Educational, Scientific and Cultural Organization 

Unesco)
 

Unescols marine science icti'ities can be divided into two main
 

categories: those of the Division of 'Marine Icience7 (0CE) and those 

(TOC). 1hiring theof the Intergovernmental 0cz- ogr-aph-c Comldission 

siities, Unescols marine sci#.oe programsie continued to increase in 

scope, until it was decided in 1972 to divi,' tho Pirnctions of the 

Office of Oceanography into the 'Secretar-it of the TO03' and the 

'Division of Marine Sciences', The roles ')f the two lanits are complementary. 

in that each Secretariat has concentratedThe separation has 1:cn salutariy 

on its own miszion, givit ei-hanced effectiveness to its programme 

actions. Simpli:tically, the -eparation of funrtLon is that the Division 

of Marine Science,, helps M.mr:ex" States to it-taiin higrh Tulity marine 

science programmes and infrastructu'e .-o that the,-; o-Ul partisipate in 

IOC-organized and co-ordinate.[ scientific prtram.mes, whila meeting 

their other marine science needs as well. The Division of Marine Sciences 



is an integral part of Unesco, and the Intergovernmental Oceanographic 

Commission (ICC) is an autonomous body testablished within Unesco', the 

membership of which (more than 100 Member States) differs somewhat from
 

Unesco. The scientific proi-ramme of IOC in d3termined by its members
 

through the ICC Assembly.
 

The progrmme of Unescots Division of Marine Sciences is designed 

to respond to marine science needs of all Unesco Member States and 

especially tc those of the developing countries. Unesco develops co

operation between scientist. (and their governments) at three levels 

- globall., :i'-,nall7 .Ln2 nationall7 - '..1ith the object of streng-thening 

marine science at all three levels, '..ihich is done ,clo'sely with the 

Intergovernmental Cce-r.on-arhic (cmmic:isn an-d othev, components of the 

UN system. Many of the a(,itiP, are executed directly in association 

with IOC or in response to :ipecific NCG recommendations. Siilarly, 

Unesco works closely with the Scientifr 2o-.Lmi tee on Oceanic Research 

(SCOR) of the i Councilotern:2i¢;of ir"ientific Unions (ICSU). Finally, 

the Division works wi4-th .er-ain other United Nations bodies (ouch as 

ECA, PAO, IEA., D-YCC, U11, U11P and 'eNMG). 

The progrzmmne of the Division of IMarine Sciences includes the following 

major components: 

(i) Dis3nmination of knowledge in the marine sciences, including 

publications and inf-rmation services; 

(ii) Development of the scientific basis for the understanding and 

management of the marine -.rvironment and resources, especially coastal; 

(iii) DevelopIment of national and regional infrastructures in the 

marine sciences-; 

(iv) 'Praiingn -d education of specialists in the marine sciences. 

Those are the aotivitiz; of immediate concern to the development of 
marine science in African member state.3 throutij Unesco's regular programme 

or through large development proj cts car,:-ed out by extrabudget ,-y funds. 

During the last decode, ;rid rrticul:'ly c!uring the last few .ears, 

the marine -cionccaUntsco have a major evolutionary stepin i-uncArgne 

in their development, which can be see:c in t',;c acpeets of Urnesco 

activities: (j) -.he extrahu,{!et.r'r ma'ine sciernce :1veloprent pro{irrame 

has Ltrow7n r.:yd.;ii~i;,.fic.srt ancl r,'4se0'1cht. size, (ii) guidelines 

concerning a juitt. ,if rlelvan. marine h'ave ~co.:yter:; tobeen developed 



Unesco is working with Member States ard SCOOR to develop scientific
 
programmes 
 that are sound scientifically and are alco relevant to
 
a nationts development 
 necd:!. Such proz'wumez 'dil allow a scientist
 
both to contribute e ~onsibly to hi. coutrv' 
 development and also to
 
contribute to the adv cement of' cenre at "le 
 time. An exa, ple
 
is the manugrove 
 - crai=m heing devs:lo;ed in Asia in order to provide a
 
scientific 
 a s fox' the more applied aspects, such as f'isheries 
investigation;' and sm .rt of th. :na.rve environment. This magrove 

programme arc-ady serves as the nuc.eus for regional c-operatio:, and
 
related 
pr' jc-tj are cein esha.lishe>y nationis on other continents.
 
The nat;ional 
 effor-ts are 'rrttrensed by international workshops, working
 
groups aLnd re-earch prcje.,ts, partly w,,ithir, the context of 
Unesco's
 
Man and Biiopshere P'ograre.
 

The ircroasixg interest of' the Member Stateo in the coastal zoneo

lcd to an evolution in the policies -n, rJ'og'-xmrfes of the Di'ision f
 
Marine Scien:;es of 'es'o,ere emphas_.'.s on coastal r'soarch is iradually
 
building up to the estaolisxn .nt 
 of a , regonal project on inte-rated
 
mpiagementi research of 
 nxaine-o'at ml ezos-t; (COINTA). Te intel-
regional intordisciplina:- research 
 niii tr-ininj, prDTr-.,mne f:.r the
 
management of the ."-oa.:-tal ecosysteou 
 .J.1 ,nsist nf a :etwork of
 
activities -nd 
 pilot projccts:, i i diffei.en. reicnz, including all n1-1

tropical cnb-regios in Africa., Asia
concerned nal UceaLija, the 'Mediterran-)an, 
Red Sea and adjacent Gulfj of the Indiir2r Ocean azld in Latin America ash
 
the Cariibbean , :,Ior;t of th, 
 wor. dc,,o in: Unes.co within the fl'caew4ork of
 
,his priject wa::. o-i a los oon ;t 
 mn '72-o ar~l coral reef tu.
 
,..ong the activitie;- ca.oioi out 
 in .fr.:o -;ere two nee'tng's, oe or.
 
coastal la~joon: ,n the north coast f ifri , 
 'Coastal ecosystems of !:he
 
S'outhern Medatc:rz~an ea.. l: -oons, deltas '.l 
 salt marshes', which took 
place iznz'n ai,;,.-2T 5epte-rrber 1)78, an. the other on 'Coastal ecos 'sems, 
with specia. reference to thf- ;0aoast1l l! ;corn 3ar estunhxis on tie We:s:t 
coast of African, which was ,onvenec in Dakar, 1.1-l1 Jun,. 1979. 

As a step towardo the preparat..cn )f The Dakoav Worlk.:hop, two Unes-co 
conitants vi:,ited th,_ coa.st,al Ct.te. of WesT Ifz".ca in 1978 in order to 
assess the nceds ol' the region i coastal rliarch. The findinrs of the 

Ic).kshop were into when for:.ri,taken -cnoderatiou ing the UNEP Action 

Plai for West Africa (Libreville, Gabc.n, 5-9 Novemher 17i'9). A project 
on coastal lagoons of West Africa is under preparation by Unesco =-d UNIEP. 

http:diffei.en
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Commission (IOC)
3.2 Intergovernmental, Oceanographic 

According to its Statutes (revised 1970), the Tntergovernmental
 

romote scientific investigations with a 
Oceanographic C .mii.sionis 	 "-to 

the nature and resources of the oceans
view to learning more about 

actions of its imembers". Of the presently 102, State 
through concerted 


the ,llest African region (Cameroon,

Members of the Commisnion, i1 :ze from 

Morocco, Nigeria, Senegal,
Congo, Gabon, Ghana, Ivory Coast, Mauri ania, 


from the East African regioi" (Kenya,

Sierra Leone and Tozo) and 6 

Seychelles, Somalia and Tanzania).Madagascar, M 'auritiu, 


At the eleventh ses .on cf its A.3sembly (Paris, Cctober/November 1979), 

Group 	for Scientific Investigations in
 the IOC established a Programme 


the North and Cenral Western Ir.dian Ocean (IOC resolution ;u-9). At ti
 

decided in reclution XI-le 	to arrange,
same session, the OC -,sembly 


in collaboration with the Division of Marine 
Sciences of Unesco, a 

Workshcp on Marine Science Co-operation in order to provide the basis for a 

the Atlantis" coast of' Africa. 
Marine Science Association for courtries of 

The proposed Workshop i; scheduled for 1981. 

The Commission's cperational activities may 
be said to fall into the
 

(i) 	 cean Science, i.e., marine scientific research,
following categories: 


transfer of knowledge and technology, and
 
(ii) 	 Ocean Services, includinF 

Training Education and ,liutual Assistance in the marine cciences (TM4A).
(iii) 

are the Ccsui~sion'sOf particular interest for African countries 


which include the promotion 	 of
of ocean serrices,activities in the field 


dtta from both national
archiving of ocea.oraphi.-exchange mnd 
me or.: ored or supportedal marine pro qre5oceanographic efforts 2_, frxDi 


and a~lo the co-operatir, 'ith other UN
 
by UIt S-pecialized tenc.ies, 

to marine science,ser-;ice reiatedbodies, i.- the deve.,pr-.mnt of '"t'ormation 


for the development of

in'Jludin- prornmticn "=zd pr'ovj.si-n oi' ide.ines 


f
~~~'i. 	 ~car~~~~~~~~~~ 	 fo -. -~~r inc~ain 



3.3 Food and Xyriculture Organization (FAO) of the Uni.ted Nations 

The Food and Agriculture Organization (FAO) of the United Nations 

has carried out and is carrying out several activities in many African 

coastal states. The,.e activities have been mainly aimed at increasing 

and improving the capability of these countries in making fuller a.d more 

rational use of their fishery resources. These activities can be said 

in general terms to have been concerned with the development and 

improvement of various aspects of fishery technology - training of 

fishermen and fisherj extension officers, fizhin>- gear techlnology, 

fishing methods, fish surveys, boat building and repairs, navigation, 

marine engineering, fish procesing z.d preser--tion, fish marketing, 

aqu-eulture (inmliding sariculture), etc. FAO has also carried cut, 

in co-operation with other U organizations or agencies, activities related 

to the improvement of fishories in African coastal states, e.g. the 

monitoring and control of marine pollution. 

Actual on-going activities are tno many to elaborate on here and 

it is hoped that the details of these activities in the regions and 

in individual ccuntries will be obtained during the visits of the country 

missions through he co-operation of FAO country representatives and the 

relevant government authorities. 

Some specific FAO activities in African coastal states
 

The United Nations Food and Agricultural Organization (FAO) has 

carried out and is carrying out several activities in many African coastal 

states whose main aim is the overall developmrent and improvement of the 

fishery industry. These activities have taken various forms : 

1. Training : The kraining of fishery personnel at all levels and in all 

aspects of the fishery industry has been and is one of the most important 

activities of FAO in African coastal states. The areas covered in these
 

activities include : fishery biolofgy arid eoolopy, fishery statistics and
 

stock assessment, exploratory fishing surveys, fisheiT' management, navigation, 

marine engineering, pollution assessment and monitoring etc. Some of this 

training is carried out on a regular basis in established institutions, 

e.g. universities, and some takes the form of seminars, workshops or ad-hoc
 

training courses.
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2. Boat building : FAO has assisted several African coastal states
 
to establish or improve their boat building technolo,, in relation to
 
the development of their fishery industry using- the -a-
st apnropriate and
 
most easily available boat building materials, including, timiber, fibre
 
glass, ferrocement, aluminium and steel. There is a treat need for the
 
establishment of technical schocl:, for modern boat buildin, in many
 
African countries.
 

3. Fish technolo y : The development of appropriate fishing technology, 
including the right fishing- gear nnd fishing vessels it.still venT,' much
 
underdeveloped in many African 
countries. This shortcoming is realised 
and mary of these countries havw irc luded the dcicelopr:ent of fi.s hing
 
technolop9/ as a priority 
 aioii,-- their re W".0-asst!ted srograrnes.10.1r 

4. h_ rocesonand ' One of the pi'oble'is in the
 
development 
 of the fisher?! industr. in African co:u:t.ij stats is the lack
 
of efficient fish pro:es';it and -'arke t.nr--rstems. "AO is -issisting
 
several of thesc :ountriks in findind 7 an arpropriote ,olution to this 
problem through research, sin: ,.nd cooperative PArOgr,%ies.FA0 is
 
also, in collaboratior with WHO, 
 workin: out ore vfficient, hyienically
soL-nd and safe methods of processi.ni, and preserving, I'ish.
 

Some of the FAO-assisted activities related to i-hei7y resources 
development in African coastal state-' are summarized 
in the following table :
 

Count FAO-assisted activity
 

Madagascar 
 Cn the job tr:ainin,; of fishermen, survey for
 
sardines, reactivation of the CNRO at Nosy Be,

training of marine biologists and oceanomr-aphers. 

Mozambique Training of f'ishermen in navijation, stock 
assessment, ae readini- and survey techniques, 
provision of consultants. 

United Republic Advisory service to the Tanzania Fishing
of Tanzania Corporation (TAF'ICO). 
(mainland) 

United Republic
 
of Tanzania
 
(Zanzibar) Training of fishersmen, fish processing.
 

Somalia Training of fishermen, fish processing. 

Kenya Training of I' ishermen, fihing siurveys, 
mariculture. 

http:processi.ni
http:co:u:t.ij


Countrv FAO-assisted activity
 

Seychelles Advice on management of fishery stocks and 
fishery development. 

Sierra Leone Marine engineering, fish technology. 

Ghana Fish technolo . 

Nigeria Shallow water fisheries development. 

Senegal Improvement of artisanal fishery, fish marketing 
and processin;. 

Togo Fish technologr.
 

Morocco Improved method of handling small pelagic fish.
 

5. Legal Adviso.ry Service : FAO provides legal advisory service
 
to African coastal states on
 

(a) revision of national legislation in relation to the 200 mile
 
limit "exclusive economic zone",
 

(b) control of foreign fishing within the 200 mile "exclusive
 
economic zone",
 

(c) legislation on fishery resources management and exploitation,
 

(d) assessment and enforcement of control measures,
 

(e) joint measures and licensing agreements,
 

(f) bilateral agreements,
 

(g) new forms of institutional structures, e.g., fishing corporatio
 

(h) technical assistance, etc.
 

3.4 World 'Meteorolorical 0ranizatior (140) 

Important activities of the ,10 which are related to marine science 

and technology development in Africa.- coastal states include: 

1. Global_ weather oxprimentr;
 

These are experiments using floating braoys placed in different parts
 

of the world oceans to collect scientific data (e.g., temperature and 
currents) and trnsmit it to satellites from whish it is in turn 

http:Adviso.ry
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transmitted to land-based data collecting stations. This has been one 

of 1iOts most successful activities. Although the main experiment is 
now over, about 133 b-uoys at different parto of the world oceans are 

still transmitting information. 

2. ,1arine meteorolo,, experiments over the 
sea 

Experiments are being dcsigned to observe the upper mixed layers 

of the atmosphere over the oceans. 

3. Long-term world clinate prorranes 

Experiments designed to enable long-term forecasting of the climate
 

of the world. 

3.5 World HeathOr;.anition O.I-) 

The IO is interested in problems of marine pollution as they relate 
to: sea food, tourism, fishi:.' au e:Lvironrmental health. 

The Organizat-ion has bec:r pa-rticipatin in activities in several 
African coastal :;tatos related tr,: 

- sanitar-j cngineerinC wo rl 
- disposal of waz-te (e.g., sew'ae) into the sea 

- provision of clean aid safo water supply 
-- a-sessment a:,d prevention of pollution 

- water pollution monitoring 

- food pollutlon monitoring, 

- health criteria, etc. 



ANN'i II * 

4. 	 R=F2IONAL ACTIVITIES RELATED TO MARINL AMCE AND TECONOLOGY
 
11T AFRICA
 

4.1 The East African Rezion 

In the context of this Project, the East African region coastal 

states are: Sudan, Djibouti, Ethiopia, Somalia, Kenya, Tanzania, 

Mozambique, and the Indian Ocean islands - Madagascar, the Seychelles, 

the Comoro Islands, Mauritius and La Reunion (France).
 

Important activities related to marine science and technology which
 

were organized on a regional basis include:
 

4.1.1 	 International Indian Ocean Expedition (IIOE), 1959-5. 

When the IOC was established, the IhOE was already under preparation
 

by the 	 International Council of Scientific Unions (ICSU) and the 

Scientific Committee on Oceanic Research (SCOR). It was conceived as 

an exploratory programme to allow individual scientists to carry out 

their own specialized research programme of interest. When the IOC 

was formed in 19O, it assumed the role of co-ordinating agency, but 

SCOR continued to play the scientific adlvisory role. Under the co

ordination of IOC, the following organizational measures were instituted 

in the programme: 

(i) Establish'a.ent of an International Co-ordination Group for the 

IOE composed of national co-ordinators for the programme and dealing 

with data exchange, preparation of atlases and processing analysis and 

publication of results. 

(ii) Arrangement of special customs facilities and courtesies for
 

ship and personnel of the expedition. 

(iii) 	 Publication of an IIOE Information Paper Series. 

(iv) Establishment of International Centres, e.g., the Indian Ocean
 
Biological Centre (responsible for sorting zooplankton samples) at
 

Ernakulam, South India, aupported by Unesco and india; and the 

International Meteorological Centre at Bombay, supported by UNDP and '140. 

(v) Designation of a Fisheries Subject Leailcr for co-ordination and 

evaluation of the fisheries aspect of the projramme. 

* This 	annex is a reproduction of Chapter 4 of a working document discuosed 

at a Working Group Meeting, convened by FXA and Unesco, in Addis Ababa, 
from 5 to 9 May, 1980. 
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(vi) 
 Arrangement for international standardization and inter

calibration tests.
 

(vii) Agreement upon reference stations at 
15 locations throughout
 

the Indian Ocean for intercomparison of methods and for information on
 

seasonal changes.
 

The HOE programme provided a stimulus in marine science education
 

to developing countries as a substantial number of such countries
 

participated in the expedition, became interested in marine science,
 

obtained technical assistance and developed national organizations to deal 
with international oceanogra.phic cc-operation. 

The two World Data Centres for Oceanography in Washing-ton, D.C. and 

Moscow were charged ..rith the responcibJlity of collecting the data obtained 
during this international co-operative progranme and Unesco accepted the
 
responsibility for the publication 
 of the Collected Reprints of the IIOE,
 
which were issued in eilht volumes, together with an index.
 

The observational results of this cc-operative invcstigation have
 
been summarized and published in the form of five comprehensive atlases:
 

- HOE Meteorological Atlas, Vol. 1, Surface Climate of 1963 and
 
1964, edited by C.S. Ramage, F.R. Miller 
 and Chairman Jeffries, Washington 

D.C. (1972).
 

- Vol. 2, Upper Air, edited by C.S. Ramage and C.V.R. Raman,
 

Washington D.C. (1972).
 

- IIOE Oceanographic Atlas edited by C. Wyrtki, Washington D.C. (1971). 

- IIOE Phytoplankton Production Atlas, edited by J. Krey and 

B. Babenerd, Kiel (197).
 

- IIOE Geological-Geophysical Atlas, edited by G.B. Udintsev, 

Moscow (1975). 

The more important findings of this expedition include:
 

(a) The surface current regime in the Northern Indian Ocean is
 
influenced by the seasonally changing monsoon winds, Which blow strongly
 
from the south-west in summer and gently from the north-east in winter. 

Mhce ocean does not react on the -ummer nowzoon from the south-west 
by establishing a simple r'-rent gfyre covering the main part of the northern 
Indian Ocean, but by r.7toiui:..which appear3 contain many.T:/ to 



relatively strong cyclonic and anticyclonic eddies, with dimensions 

ranging from 10-1COO km, capable of changing dr=m&'-ically within two 

months or less. Numerical models were a great help in the understanding 

of these current features which certainly affect chemical and biological 

processes in the ocean. 

(b) The biological resultr indicated that not even 0.11/ of the 

primary production of the Indian Ocean was harvested by man's fishing at 

that time and that up to a tenfold increase in the fishing -ield might be 

reached with present conventional rmeanz;, which could be farther augmented 

-oy new technolo -j. IIOE nrovidel the oceanotiraplic asis for pl-nnir. a 

rational exploitation of livin,: r.isiurces. From oceanographic consideratior 

the most promising area3 for development appearcd to be Somalia, South 

Arabia, Malabar, Madacar i;-A Javo-. 

(0) In the geoio.icaI-geophmrical field. the atlas mentioned above 

gives ample information includin', relief maps of the ocean floor; ch-rts 

showing the depth of the sedimentary la.yer andi of bedrock outcrops, the 

deep structure of th,. ea-th's crust anrd the upper :aa.ntle, as revealed by 

seismic investiat .on; mazgnetic and. gravitati~nal aunom.alies and many 

other relevant observations which are of p:'.razcunt ziificu:ico for 

current knowlcdge and further development of the ccncepts of plate tectonics 

and sea,-floor spreading, all of "ehich add to our underst.nding of the 

history of the oceans. Amoni; the di.-coverie3 war7 that of a 'hot spot' 

of anomalv.-ly hot, hig.nly saline water trapped in :i deep basin in the 

Red Sea. it was suggested that it would be worth e:c-ploiting the locally 

rich metaliferous sediments found 'iith thi: hot brine spring. Tno 

Saudi-Sudanese Red 3ea Joint Cormission fo' tho develorm.ent of the Red 

Sea non-livijg rescuroeZ war; *created in 1 T]'. 2oms;iznion carried outThe 

the first systematic research w.ork for the evaluaticn t:nd exploitation 

of the Red Sea deposits in 1976-77. 

4.1.2 	 Co-ooerati-c investit-Ition,- in the North Central
 
We sterninin Ocean W(C lTT10
 

These activities consisted of a Workshep (Nairobi, Kenya, March-April 

1976), a Joint Mission by IOC/FA/i-mIDVSAREC to Somalia, Kenya and 



The Institute was established by the University of Dar-es-Salaam in 

1974 as an integral part of the University and is located on the island 

of Zanzibar. Its mission includes training and research in all aspects 
of Marine sciences. Recently, -th Institute '.*ra a!!o':ate eng':h ! 

on a 	 suitable site on the island for any future expansion and development. 

4.2 The West A.frican Rezion 

In the context of this Project, the countries considered to belong
 

to the West African Regional Coastal States are: Angola, Benin, Cape
 

Verde, 	 Cameroon, Congo, Equatorial Guinea, Gabon, the Cambia, Ghana, 

Guinea, Guinea Bissau, Ivory Coast, Liberia, Mauritania, Morocco, 

Namibia, Nigeria, Sao Tome and Principe, Senegal, Sierra Leone, Togo
 

and Zaire.
 

Among the most important activities related to marine science and 

technology organized on a regional basis in West Africa are: 

4.2.1 	 International Co-operative Invest i' tions of the Tropical 

Atlantic (JIQ),19-/T 

This was a developnient and -n i .ernat inalizat on of an earlier 

locally conceived prorrn:me - the CG.inean Year - which was dra.m up 

on the of the "o:assionTechnical 1,--operation in .Africarequest for 

(CCTA) nd the Scietific Council for Africa (CJA) and approved by them 

in 1961. The project had the foliowing priorities: 

(a) 	A trawling suirvey of the demersal resources from Mauritania 

to Angola; 

(b) 	A campaign to study the metecrolo.;y an~d phycical, chemical 

and biological oceanography of the Gulf of Guinea; 

(c) 	 An experinental fishing campaign for -,aTrline-like fishes, and 

(d) 	 An experimental fishing campaign for tunas. 

Later, the demercal fishery survey was financed ty the US Agency for 

International Development end the US itself undertook the tuna survey 

and the oceanographic investigation s3urve<y )f the Gulf of Guinea. In 

1962, the IOC liopted the latter project an Dr official ICC programme 

and established an lnternational 2Jo-ordination Group for ICITA. The 

programme them comprised a multi-ship surve, , of tho, tropical Atlantic 

Ocean between latitude; 18N and ±F from -the 'deoft Coast of Africa to 

South America. The field phane ws -ubdiiide into three periods during 

1963/64, called a?.uadant T,IIi,I in .'hih up to fourteen research 

vesselo from kigentina, B-., !.1, lep. of Con/ro, German Dem. Rep., Rep. of 



3 

Tanzania (3-24 September i( *.'d 'i.i . er.-overnmental Meetingo 


of the Countries of the CIN'.TZO Relion ' (Nairobi, Kenya, 5-9 March 1979).
 

All these activities were aimed at finding out the state of marine 

science development (including research and training, fishery development,
 

human and material resources, infrastructure facilities, etc.) in the 

Eastern African countries, the need for assistance in improving the 

situation and the scope for regional and international co-operation. 

These activities culminated in the Intergovernmental eeting, which 

approved the recommendations that were meAe in all these areas. 

References
 

Report of the Scientific Workshop to initiate planuiing for a Co-operative
 

Investigation in the North and Central Western> Indian Ocean (CINC;WIO),
 

Nairobi, Kenya, 25 'March - 2 April 1976. ICC ,';orkshcp Report No. 7, Unesco, P =:
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4.1.3 	 International Conference on MxLrine Resources Development in 
Eastern Tfrica it" f Dar-e.-Sl.&Tnzania, 
Anril 1974) 

This Conference was organized by the University of Da -es-Sala = In 

collaboration with the University of Pdi~hoe island. The main objective 

of the conference was t'o, explore ways and means whereby the Eastern 

African countries could develop their mar ine science research capability 

through the training of local scientists in all aspects of marline science 

with a view to enabling these countries to exploit their maxine resources 

more effectively and more rationally. The most important recommendation 

that was made was that al- Institute of Marine Sciences should be 

established at the University of Dar-es-Salaam which would have a regional
 

and an 	 international outlook in research and training, 

The boundaries of the 'CIITCWIO Region' were originally defined by the
 

CINCWIO Steering Committee (meeting in Zanzibar, October 1975) as the area 

encompassed by the East A-frican coastline out to 60°B, and from latitude 

13°N to latitude 150"-. 

The ad hoc Intergover-mental Meeting of the countries of the CINCWI0 regio;i 

(Nairobi, March 1.919), at the suggestio: :f the delegate from the DemocratLc 

Republic of .ada,rsoar, decided to rcco=.iend an extension of the boundary 

southward to the latitude of the southern border of 1.1ozambique and thus 

to include 'Madagascar, Mozambique, Yauritius and La Reunion. 
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results were presented at a symposium on the oceanography and fisheries
 

resources of the tropical Atlantic, organized at Abidjan, Ivory Coast, 

October 1966, through the joint efforts of Unesco, FAO and GAU. The
 

oceanographic data was published in a two-volume at!7,s. Later, during 

the International Decalde of Oce. Exp1or tion (l/71]-N ) ,n exploration 

of the eastern Atlantic "cntinental margin as carried out and revealed 

the presence of large basins with a zcdi.nent thic-ess of r.ore than 4 Ian 

in a a sociated Te 3fd rivers.belt 1,it :o,o the Niger These
 

sediments contain many struacturJ.l features suitable for gas and oil.
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4.2.2 Co-operative t 1f ,.he :Iortr of' the 
Eastern C nt"'Wt Ptl2_ntic ( '' F A) ''-z . II /C 

19, 1'- ]cu::i of theIn the , Inter .ti . foi. l1c L- - ravi,-' 
Sea (ICM3) has been aproact:e:t f!; I_7i liati of , Afrio.f countries 

and the Council waas interustcd i: trm-gtheni:, ii:; 'tiii*ios in the 

southern part of its area chroi'.h -':-,perative:u is. To r:.ch living 

resouvce: of the ur-wellinj- reio "rouht J.- u <'] r,io:i of1 

i'o!'occan, Senegalese, Spa,.i s, Frcnich in the 

Ca-nary Current regio.., ,,nich in th- I: decsiles had V:e:. fle-2 by many 

nationt, froM outsi. th: rcqricn. I% .:a PAO whic} pointed out the need 



The proposal for a Co-operative T. -stigation of the Northern 

Part of the Eastern Central Atlantic (CITECA) envisaged a ulti-ship 

survey of the whole area between 100N and the Straits of Gibraltar, 

extending up to 2) O intto the Atlantic. If pozsible, aircraft and 

satellite obser-ations should complement the data base of traditional 

oceanographic section studies in order to achieve a thorough description 

of the hydrography and of the biological productivity of the area 

during two different seasons. 

However, the transfer of physical oceanographic results arAd primary 

production data into prediction of fish catches proved more difficult 

than expected. 

A terminal symposium on CITIECA results was held at Las Palmas, 

Canary Islands, Spain (April 1978), the report of which recommended 

future scientific activities .o improve the understandinr of the 

complicated mechanisms of inter-actions in oceanic upwelling ecosystems. 
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4.2.3 'Jest African Action Plan ,,AP) and related activities 

tAlthough tJIP s activities are concerLned with problems connected with 

the human environment generally, its Governing Council has designiated the 

'Oceans' as a priority area in w.:hich ... .rill f-cus efforts to fulfil 

its catalytic role. For the convenience of carrying out its major 

functions in a systematic and inte-rae.-L waj, it has -opted a regional 

approach - TlNP £eRional S, s Prorramme - in dealing with the main 

problem areas of the .or'_r ocea.ns. B'Ty ad t i r this approa.;h, UNITE 

feels that it will be able -.o focus effort )n sit cif ic prob.eu, of high 

priority to the "t-ates of a given region therei'- more readil,, responding 

to the needs of the ,,Yvemcrnts and helping; tmobilic.,:e more fu"lly their' 

oin national reour-.c " It i: hoped tlhlc underta.LntinF. activities of cc.m-on 

interest to .-tates a rer:ional b ",,ld., in d.ue course,coastal oni ,,;i 

provide the basis for aealinr effect ived.:r with the envirornuental problem.; 

of the ocean ao a vilhole. 

A U1P regional progra-.nme in this concept consists of a carefully 

worked out t Action Plan' which is formally adopted by the governments 

before the programme is carried out. 
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At present, there are eight regional sea areas in which action 

plaus are operating or are under development. Among these are: the 

Mediterranean (adopted in 197-"), the Red Sea (-dopted in 19 7"), and the 
,lest African region (under development, adoption expected in 1981), 

which are of interest tz) Afri-an coutries. 

UTNEP has, in the pas- few *'r:r:, sponsored or cc-sponsored several 

activities aimed at studying existi_, , j or potential marine pollution I/ 

problems in the West African cca.zt, especially the Gulf of Guinea, and 

at finding or suggesting soluticnz to such problems. 

Because of thee studies, there is nuch more information and much 

more awareness and concern itout the problems of marine pollution in the 

'eect 	 African reiion h Ewas-erni Africa, .,:here hardly., any comprehensive 

studies on the sitation have :c far been ou.)u-rried Airong the 
activities carried out in the regzan &re: 

(W) UN ZPlora1.. .ry on Pollution Problems of theM,,issio Marine 

West Ariczlui Coatal Cunties of the Gulf of uinea (25 April 

- 2 July 1o7-,); 

(ii) 	 ThCO/UNTT ',-,ork::-,hop on Prevention, Abatement .und Combating of 

Pollution from Ship.- in the Gulf of Guinea and Adjacent Coastal 

Areas (Douala, 12--17 -,cem ,e 1977); 

(iii) IO C/Fi/uW:P 	 'orkshop Marxine Pollution inA/ter-aticr.al on 

the Gulf of Guinea and Adjacent Areas (Abiijan, 2-9 May 1978); 

'-oor:..;hop .... Reference to(iv) 	 Unesco or. Eco,yst,:, with Special 


Coastal Laons n". .. , on the ",et Coast of Africa
 

(Dakar, -,no'IITc9 1-7); 

(v) 	 LTNTP Mee in z or- . to Review the Draft Action Plan for 
the ,ect Afrioa, ±gn n (Lilreville, Gabon, llovem,'er 1979). 

/iarine pollution i. !,fn 'wn ,: 

"Introduction by7- man, 'irecly or indirectly, of ubstances or energy 
into the marine enr,.r,.ment (in.-ludir estuarie2), resulting in such 

deleterious cffet:; as harm t., li'i: resources , hazatrd t, human health, 

hindrai:ne to marine act~vi tie. iefu;lin.n. iv:hinr, "rspnnc the cual.ity
ror u:.e of ;eaj per ar." redct .)o, of aeni i-, ' 

(Joint Group of 7cperts .n the ;,eientiftc An-po;t: ,.f Marine Pollution 

/~a~i§,1972). 

M.P. Ancot and ". Kaniaru. c' c... of ?Explor-a-cry on Marine 
1Pollut ..n P,:, Iccw' of the ; rl'. n Co.-til Contr' ec of the Gulf 

http:A/ter-aticr.al


The W'est African Regional Plan was di3CUsse,.- and approved by e.perts
from member countries of the '4est African Regicn and from UflDP, FAQ,
 
Unesco, IOC, "O 
a End
ZCO at 
a meeting organized by UNEP and hosted by
the Gabonese Republic, held in Librevil!e, Gabon, 5-9 Ncnvember 1979. It
 
is hoped that the 'Action Plant 
aill be adopted by an intergovernmental
 
meeting in January 1981.
 

For the purposes of the Action Plan, the region is defined as

including the marine environment and coastal area of the following States: 
Angola, Benin, Cameroon, Congo, Equatorial Guinea, Gabon, Gambia, Ghana,
Guinea, Cuinea-Bissau, Ivory C.oa,, Liberia, Namibia, Sao Tome and Principe, 
Senegal Sierra Leone, T.-go, 
Z i re.
 

It is important to note 
 that there is, at presentP no action plan
 
cont emplat ed-for-t h -ast e Africa.n reg ion.
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4.2.4 Other re-_io-aJ. activities 

(i) GARP Atlanic Tropical -eriment (GAT),1
 

Sponsored by 40 and ICSU, GAT] aimed 
 at studying the ,-onvection in
 
cloud clusters 
 and its interaction ,rith large--scale atmospheric
 
circulation over 
the tri.pical Atla-tic. The o(.eo-nrraphij.prograrme was aimed at i part of the

the respone f the tropical Atlantic
 

to atmospheric forcing on vnxiorus scales and. at doterminin,- heat, water
 
and momentum fluxeo tho'4h 
 the air--cea interface. Abzl forty research
 
vessels Participated; in .- dJiticn, a great rxmbe:r of 
buoys and aircraft
 
were dep' -yed 
 in -an'e2idu:tu::n 1,74.
 

But the ocean[mraphi- Txu7-t 
 of the prol'ramre does not 
seem to have
 
allowed for :,.tive parti ciTat ion I-
"lhe WeArican cxintries. Several
 
workshops xid a terminal cyr;:poziu; (Uie!, F-r,, .- .ere
i3) hold, and an
 
oceanographic atlas cntitled 1PhyL/ical Ocea;Lography of the Tropical
 
Atlantic during CATE' will be published later in !980.
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(ii) 	 Global eather L_ eriment (5ME) 

FGE, 	 cu minatin- during the two Special Observing Periods, 

January/February xnd 'Tn;/J'ine 1979, included two -u'-programmes which
 
were of special sif-riIficance to Africa and Asia: the West African
 

Monsoon Experiment (WA/,[X), and the A"Sian Summer Monsoon, Eperiment
 
(MOMX). They aimed at observing, describing, understanding and
 

predicting the two monsoons t circulations in the respective areas.
 

Nearly all ;est African countries porticipated actively in 'IWM4EX,
 
but only Kenya and Somalia, and probably the Seychelles, participated in
 

the oceanographic prcgrmmme of MOITX (m x).
 

(iii) 	 Proposed Joint Study of . 0ceano anhic Area desi-c-nated 

'The A~ni.Tei~f-rn yp ein 

The proposal (ou .mitted the dele ntion of Portu:;al) has been
 

considered by the IOC Azseably, but the 
prc-r:-:me has ymz to be developed. 
Countries of the likely to-i ugal, Spain,, oPor--


Senegal, Mmaritaria, Cape Ve:-d.- Isllnd, and :1orocnc.
 

(iv) 	 Prono,_-ed Pilot Ocean :4onitorin.- jtudy I =S) in the 
"'orth t! .ntic d-urin- the Y-,s. 

New obseirin.g oechniruez d new theoretica-l n.pproaches renewed 

interest in the !arg-::cale circulation cf the ocean, an opposed to the 
nearly exclusive concentration on procec's ctudies w.vhich marked oceanography 

in recent years.
 

Co-sponsored b-y the Intergcvernmental ca.o7r ,hic Commission, the
 
Joint Organ:izin:, Committee for G:ARP and the IS3IJ Scientific Committee
 

on Oceanog-raphir-c Research or:anized a Pilot Ocean Mlonitoring, Study Planning 
MeetinG ( ix.ai, U1.A.7, l-- October 19,79) to dicuanI" the occanographic 

aspects of the do;-id Climate Re:earch .no in goncral and the 
prospectus for ocesn mnit~ring in par-mizia'. 

A nuimber of . ... ,.,h.i i tituto- i:i , .a,i i znunce, Federal Republic 
of Germany, Tu.ited Ki::. om, US.,' :, d thc U:> 'opl:'nninq major -.. erimen'al 

prograrimes relc':ant to PC,, in th, 11orth...an~a.- 0c:i etee:: 2Oe and 50°N 
during the earL . ].9.I0.3 7v.is roject j.,' :-7o..,2orcl. by ICE , I0C, ,>O and 
ICSU, in conjunct ion ;ith the: developmn.t of the Tiorli "limate Research 

Progrmme (,/C:.). 



The research programmes are qui+- -aried but most relate to the 

North Atlantic gyre and its associated currents to the iorth and South. 

Some of the programmes are to address the problem of studying the
 

meridional heat transport associated with the North Atlantic circulation
 

and related air-sea interaction processes.
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