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O0) oooooooooo)
oo Round Flat Chub Anchovy | Frigate Sea Buriito | Others

d Sardine | Sardine | Mackerel Mackerel Bream
19960 77,866 13,038 6,852 66,551 7,952 9,456 11,213 33,142
199701 46,383 14,069 7,086 | 82,723 5,655 8,408 | 17,388 | 33,410
19980 54,595 14,770 1,971 44,643 7,326 13,548 9,773 42,828

) booooooOo ooog)

oo Round Flat Chub Scad Others
d Sardine | Sardine |Mackerel |Mackerel
199607 3,330 117.8 1,115 45 1,243
19970 3,009 113 1,054 4 738
199801 1,369 697 773 334 399

O) ooobooooo oooo)

oo Sea Cassava | Burrito | Trigger Red Flying | Cuttlef | Others
ad Breams Fish Fish Mullet | Gurnard ish
199607 30 293 1,196 1 3 68 13 896
19970 33 331 901 1 2 68 14 1,024
199801 38 393 564 0 1 1 35 1,532

O) ooooooooooooo)

o0 Sea Cassava | Burrito Red Cuttlefish(Sardinella| Others
d Breams Fish Mullet
199601 1,531 221 1,978 180 2,936 3,608 14,649
19970 2,181 312 1,094 199 3,297 2,351 8,094
199801 1,368 69 1,431 87 2,920 636 10,336
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OO0 | Shrimps Sea Cuttle Soles Red Burrito | Cassava | Others
0 Breams fish Mullet Fish
19960 269 119 18 74 0.3 656 8 1,448
19970 156 62 12 17 3 433 22 948
19980 122 21 18 8 188 28 268

O) booooooooogooo)

OO0 [Sardinella] Chub H/ Sea Others
O Mackerel | Mackerel | Breams
19960 35,949 17,992 20,937 154 1,423
19970 47,746 15,833 25,133 703 11,201
19980 48,602 26,120 20,585 144 2,247

0) 000000O0000)

oo Yellow Bigeye |[Skipjack | Othrs
O Fin
19960 12,242 615 24,285 113
19970 8,918 304 23,690 3,132
19980 19,290 3,921 41,997 359
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goboobobooboooboobbooboooobbooboooboboooooobn
gobogoobobooobooobooboboooboobboooboobobooobooDbo
goboobobooboooboobbooboooobbooboooboboooooobn
gobogoobobooobooobooboboooboobboooboobobooobooDbo
goboobobooboooboobbooboooobbooboooboboooooobn
gobogbbooooogoon
goboobobooboooboobbooboooobbooboooboboooooobn
gobogoboooobooboooboooboooboooboobboooboobobog
goboobobooboooboobbooboooobbooboooboboooooobn
gobogoobobooobooobooobbooood
goboobobooboooboobbooboooobbooboooboboooooobn
goboogoboooboboooboooobooobooo

uoboooboooon

oodkooooooooobobzeooo1sonom

oooooo ooooogd|ooooo ooo oo
@) (@) @)

Teilot Ltd. 1,600 1,600 1,170.50 |(ODOOOOO
Vasajam Co. 1,100 1,100 15.25 (00O
Grace Store 190 190 28.50 |O0O
Allied Cold Store 1,000 1,000 Q7O 0O (OO
North Pacific Cold Storage 50 50 4.015 |00
El-Shadai Fisheries Co. n.a. n.a. 50.115 |0 0000000
Ghana Food Distribution 30,000 30,000 n.a. |n.a.
Princess Cold Store Ltd 1,100 500 n.a. |n.a.
Hayeeman Frozen Co. 900 850 8.23 (O OO
Amaasi Cold Store 2,000 2,000 17.50 (OO
oo 37,940 37,290 1,296.107
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004000000000 0200000025000)

oooooad ooooogloooodg ooo o0
(@) (@) @)
Agrona Co.Ltd 826 700 o|onDoo
Attok 800 800 o|joooad
Afko Fisheries 3,000 2,000 101000
Adom Mbroso Cold Store 2,400 1,200 442 .355 (O O
Enyidado Co Cold Storgae 2,250 2,250 1,271,360 (0 0O 1,0000
00271.360
Fishing Harbor Cold Store 8,000 6,000 642.815 | O O 5800
00O62,8150
Frigha Cold Store 2,000 2,000 623.540 |0 OO
Frigo 2,000 2,000 318.600 | O O
Gold Fish Ltd 3,000 3,000 318.600 (O O
Holyfax Ltd 1,400 1,400 692.719 (O O
Inter Oasis Gull 800 750 436.680 (O O
J.D. Preservation 1,000 1,000 5.000 |0 0O
Kiku No.1 1,500 1,200 o|0ooad
Kiku No.2 4,400 3,300| 1,058.784 |0 00
Kaleawo 1,200 1,200 o|0o0aon
Konadu Fisheries 700 700 375.00 |0 00O
Kaas Fisheries 2,040 2,000 30.285 |00
Legon Fishing Co. No.2 3,000 3,000 7,123.670 (00O
Lamac Cold Storage 1,000 1,000 410.520 (O O
Maatsu Cold Store 800 500 103.800 |0 O 7.80
00960
Mankoadze Cold Store 3,000 2,400 o|gooo
Movelle Ltd 5,000 5,000| 1,232.400|000
Nova Complex No.1 3,000 3,000 467.080 (O 0O
Nova Complex No.2 1,200 1,200 179.760 |0 0O O
Ocean Fishing Co. 800 800 o(ooono
Obuorwe Cold Store 3,000 3,000 73.365 ({0 00O
Onyame Na Onim Cold Store 5,000 3,500 2,333.975 (00O
Praba Cold Store 1,000 1,000 ogooao
Pioneer Cold Store 1,000 1,000 241.790 (D OO
Smat Fisheries Cold Store 800 800 o|gooa
Tema Fisheries & Freezing 600 350 6.500 |0 00O
Cold Store
Vinolia Cold Store 1,000 1,000 o|gooo
Botiva Fish Security 500 500 4.677 (00O
Cold Store
Legon 1 6,000 1,200 395.850 (O O
oad 74,016 59,550 | 13,092.015
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APPLICATION FOR THE TECHNICAL COOPERATION
(DEVELOPMENT STUDY) BY THE GOVERNMENT OF JAPAN

PROJECT DIGEST

(1) Project Title
Stock Assessment of Demersal and Small Pelagic Fish Species of
Ghana.

(2) Location

The project is Jocated on the coastline of Ghana, which stretches for about

550km with a total area of about 24,300km” or 11 percent of the countries
territonal waters and has a narrow continental shelf (15-75 in depth).

(3) Implementing Agency

Name of Agency — Department of Fishenes

- Number of the staff of the Agency

- Headquarters )

- Marine Research and Utilization ) 152

Budget allocated to the Agency

In 1997 the Dcpartment of Fisheries was allocated a budget of about 270
million cedis («270,000,000.00).

Organization Chart,

An organisational chart of the Department of Fisheries is attached.

(4) Justification of the Project

The fishery of Ghana has been heavily exploited especially with its demersal
stock In the marine sector and inland fish resources; this has been caused by

expansion of the industrial fleet and inappropriate and ineffective fisheries
management.

o Sectoral development policy of the national/local government.

The policy of government at both the national and local level is to ensure
sustainable exploitation of fish in our marine and inland waters.

To increase fish production for local consumption and export.

To improve fisheries incomes and alleviate poverty in the fishing
communities.



. e Problems to be solved in the sector.
Lack of knowledge of proper stock levels of fish.

» Qutline of the Préjecr

The project will conduct fish stock surveys and assessments as well as related
technical training. The research and development study is expected to provide
the basic data and training to facilitate assessment of Ghana’s.small-pelagic

and demersal fish resources.

» Purpose (short- term objective) of the project.

In the short-term the project is to quickly assess the present status of demersal
and small-pélagic fish stock off Ghana’s coast both in terrns of biological
activities and the size and main characteristics of the fish populations. Train
scientists and staff in survey methods, data collections, processing, selection
of stock assessment techniques and interpreting data results, provide on-the-
job tralning on board in designing and implementing data collection and
analysis.

» Goal (long-term objective) of the Project.
To redefining the entire fishenes management sfrategy.

To estimate the maximum/optimuin sustainable yield ot demersal stocks and
small pelagic species.

To collect additional biological information in relation to fish behaviour,
spawning patterns ete.

s Prospeclive beneficiaries.
The fishing industry will benefit from the project.

» The Project’s priority in the National Developmeni Plan/Public investment
Program.

The World Bank is currently supporting the government in its efforts to create
a sustainable.explaitation level of its. fish-resources. However with current
catch data being insufficient to provide the basis for new stock assessments,
the government urgently requires new surveys of demersal and small pelagic
stocks as a first step in the process of improving the monitoring of fish
resources and adjusting management plans.

(5) Desirable or Schedule Time of the Commencement of the Project.

April 1998



(6) Expected Funding Source And/ Or Assistance (Including External
Origin). : .

Japanese Government.

(7) Other Relevant Projects, If Any.

2. TERMS OF REFERENCE OF THE PROPOSED STUDY.
(1) Necessity/justification of the study

Currently, catch data is insufficient to provide the basis for new stock
assessruents, the government urgently requires new surveys of
demersal and small-pelagic stocks as the first step in the process of
improving the monitoring of fish resources, and adjusting management
plans. '

(i) Necessityfjustification of the Japanese Technical Cooperation.

Japan has considerablc experience and a long history of fisheries resource
survey activities world wide, its scientists are highly expenenced and
competent in all aspects of fish stock assessment. In addition, the Japanese
International Cooperate Agency (JICA) has a long experience in
supporting fisheries resources surveys in many countries.

(iii) Objective of the study.

The objectives of the study are outlined in order of priority below:

(a) To train scientists and staff in survey methods, data collection,
processing, selection of stock assessment techniques and interpreting
data result, and provide on-the-job training on board, in designing and
implementing data collection and analysis;

(b) To assess and analyse the stocks (demersal and small pelegic species)
through appropnate survey methods, including acoustic surveys for the

small pelagic fish;

(c) To estimate the maxirum/optirnum sustainable yield of demersal
stocks and small pelagic species;

(d) To collect additional biological information related to fish behaviour,
spawning pattemns etc.

(iv) Area to be covered by the study,

The study will be conducted on the demersal and small pelagic fish species
off the Ghanaian coast.



v)

(vi)

Scope of tlhe study.

The study will concentrate on the small pelagic namely sardinella,
anchovy and mackerels along the coast, their pattern of migration and
season of appearance in Ghanaian waters from late July through early
October. The study will also cover the demersal stocks such as sea
breams, snappers, mullets and groupers.

Study schedule.

For the small pelagic species one acoustic survey of the stocks will be
required during the tirne when stocks reside in- Ghanajan waters. In
addition, two other surveys would be scheduled to assess the size of the
small-pelagic stocks when they reside in the EEZ of neighbouring
countries, notably those of Ivory Coast and Togo.

(vii) Expected major output of the study.

It is expected that the RDS would address the immediate need for up-to-
date fisheries survey data and analysis. The data will also allow the
Department of Fisheries adjust its fisheries management strategy, examine
the suitability of existing fishery regulations and laws and review alternate
regulations. This would directly support the efforts of the Department to
develop a more effective system of surveillance and control of fishing
efforts laws, that is being supported under the World Bank financed
Fisheries Development Project.

(viii) Request of the study to other donor agencies.

N/A

3. FACILITIES AND INFORMATION FOR STUDY TEAM ETC.

@

(i)
(iid)

(iv)

Assignment of counterpart personnel of the implementing agency for the
Study (number, academic background ete.)

Two senior professional staff with postgraduate background and one
senior sub-professional staff.

Available data, informational documents, maps etc. related to the
Stady.

Information on demersal surveys conducted in Ghana since 1956 is
attached. (Table 1) Table 2 shows acoustic surveys on pelagic

conducted in Ghana since 1959,

Information on the security conditions in the study area.



The Ghana Navy provides security for the termitorial waters of the
country.

4. GLOBAL ISSUES (ENVIRONMENT, WOMEN IN DEVELOPMENT,
POVERTY ETC.)

(i) Environmental components (such as pollution contral, water supply,
sewage, environmental management, forestry, blo-diversity) of the

project, if any.

The project aims at providing data that will be used to draw up
environmentally friendly management plans for the pelagic and
demersal resources. Preserving the existing stocks through effective
and appropniate fisheries management wall also contribute to the bio-
diversity of the resources.

(ii)  Anticipated environmental impacts (both nafural and social) by the
project if any.

The project will improve on the natural environment by preserving the
pelagic and demersal fish stocks in the manine waters of Ghana. It will
also ensure a sustainable contribution of the resources to food security

and alleviate poverty.

(iii}  Women as main beneficiaries or not.

In Ghana about 70 percent of the total fish production is by the

artisanal sector. The traditional methods of preservation are ustd in
preserving most of the fish from this.sector. Fish processing is the
exclusive domain of the women, a continuous supply of fish through
effective fisheries management will not only provide a means of
livelihood for these women but will also alleviate poverty from many .
families.

(iv)  Project components which require special consideration for woniern
: (such as gender difference, women specific role, women’s
participation), if any

Women in Ghana have a long traditional role in fisheries; they
dominate not only the fish processing but also the fish marketing trade.
Some also invest heavily in vessels and gear.

) Anticipated impacts on women caused by project, if any

A sustained fish supply will provide women in fish processing and fish
marketing with a means of livelihood for them and their families.



(vi) Poverty reduction components of the project, if any.

Poverty will be reduced if the fishermen as well as fish processors and
other dependants on the fishing industry are sustained with a
continuous supply of fish through an effective management plan.

6. UNDERTAKINGS OF THE GOVERNMENT OF GHANA.

In order to facilitate the smooth and efficient conduct of the study, the
Government of Ghana shall take necessary measures:

1)} To secure the safety of the study Team

i1) to permit the members of the study Team to caoter, leave and sojourn in
Ghana in connection with their assignment therein, and exempt them from
Foreign registration requirements and consular fees.

111) to exemnpt the study Team from taxes, duties and any other charges on
equipment, machinery and other materials brought into and out of Ghana
for the conduct of the study.

iv) to exempt the study Team from income tax and charges of any kind
imposed on or in connection with emoluments or allowances paid to the
members of the study team for their services in connection with the
implementation of the study.

v) to provide necessary facilities to the study Team for remittance as well as
utilisation of the funds introduccd in Ghana from Japan in connection with
the implementation of the study.

vi) to secure permission for entry into private properties or Iestricted areas for
the conduct of the study.

vii) to secure permussion for study Team to take all data, documents and
necessary materials related to the study out of Ghana to Japan and

viii) To provide medical services as needed. Its expenses will be chargeable to
Members of the study Team.

7. The Government of Ghana shall bear claims, if any arise against member(s) of the
Japanese study Team resulting from, occurring in the course of our otherwise
connected with the discharge of their duties in the implementation of the study, except
when such claims arise from gross negligence or wilful misconduct on the part of the
member of the study Team.

8. The Fisheries Department shall act as counterpart agency to the Japanese study
Team and also as coordinating body in relation with other governmental and non-
governmental organisations concerned for the smooth implementatiorrof the
study.



The Government of Ghana assures that the matters referred to in this form will be
ensured for the smooth conduct of the Development study by the Japanese Study
Team.

SIGNED:
TITLE: DIRECTOR OF FISHERIES
ON BEHALF OF THE GOVERNMENT OF GHANA

DATE:
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RESEARCH DEVELOPMENT STUDY

STOCK ASSESSMENT OF DEMERSAL AND SMATI, PELRGIC FISH SPECIES OF

GHANA

1.0 GHANA’'S FISHERIES
1.1 Introduction

The fisheries sector account for about 5 percent of the
agriculture GDP. Fish is a preferred source of animal protein in
Ghana, and about 75 percent <f the total production c¢f fish 1is
consumed domestically; the per capita consumption is estimated at
about 25 kg per annum including about 35,000 tons of exports per
year, representling 60 percent of the animel protein intake. Fish
is the country's most important non-traditional export, with an
annual volume of about 30,000 tons earning about~US$17 million.
Some 500,000 fishers, fish processors, traders, boat builders and
mazintenance experxts are emploved by the industry; thes n
family membexrs account for about 10 percent of the total

population.

The country has a coastlinz of about 550 km, and narrxow
continental shelf (15 -75 m depth} with a total area of about
24,300 km? or 11 percent of the country's territorial waters.
Inland scources of fishing include 50 lagoons with a total area
of 40,000 hectares, rivers, about 1,000 fish farms, and lakes

h the Volta lake is the predominant

covering about 1 million ha:;
one covering about 900,000 ha and with a shore line of 8,000 km.
The total fish catch from all sources averaged about 335,000 tons
per year over the last ten years; 85 percent of which was
harvested from marine and 15 percent from inland

waters (45,000mt) .



e fisheries include tuna from offshore waters

The marin
inside the E£EZ and beyond: pelagic fish like sardinesllas,
anchovy, and chub mackerel etc. and demersal fish speciles of the
familles Sparidae, Pomadasidae, Mul%idae and Sciaenidse. These
fish are exploited by the artisanal, semi-industrizl, industrial

and tuna crafts.

1.2 The Axtisanal sector

The size of the artisanal fleet consists of about &,500
dugout wooden canoes, ranging between 5 and 18m in length. About
50% of the flest are fitted with outboard motor engines of
different makes; the most common being, Yamaha of horse power (hp)
40.

This svctor uses several fishing gear types, such as, Al
net, purse seine (Poli and Watsa) Set net, Hook and Line, Beach

seine and Drift nets.

The various artisanal gears target different Lish resourcoes.
The purse seine gears (encircling nets) and beach zeines are the
main exploiters of the small pelagic resources. The purse seine
gear exploits adult sardinellas and chub mackerel during the
upwelling periods when these species move into coastal waters to
spawn. During the non-upwelling periods, the purse se2ine gear
targets the anchovies and juvenile sardinellas which are in
coastal waters. The beach ssines operate from the besach and
exploit both adult and juvenile fish species with & higher
proportion of juvenile fish. Common fish species caught by the
beach seines include the burrito (Brachyvdeuterus auritus), long-
fined herring (Ilisha africana), bumper (Chloroscmbrus
chrysurvus),and red mullet (Pseuvdupencsus prayvensis). The beach

seine also exploits shrimps mainly the, Parapeneopsis atlentica,



and Penaeus kersthurus as they move from the estuaries into

marine waters.

Set nets vary in length and depth and are set at various
deptns in relation to the sought species. Lobster set nets
target the spiny lobster, Panulirus regius on rocky bottoms end

in depths of about 40 m.

The hook and line canoes oberate in deep waters of about 80-
200 m. Hooking is done in areas with hard bottoms at this depih.
Some of the hook and line canoes have facilities for storing ice
to preserve fish and are, therefore, capable of staying up to
three days at sea. Thev target sea breams (mainly Dentex
gibbosus, FPagrus caeruleostictus and Dentex canariensis) snappers
(Lutjanus fulgens, L.goreensis) and groupsrs (Epinephelus

aeneus) .

ne drifting gill nets operate offshore exploiting mainly

-]

large pelagics such as sharks (Carcharhinus spp.) tunas (Thunous
albaecares, T.obesus) sail-fish (Istiophorus albacans) and sword-

fish (Xiphias gladius).

The artisanal fishery contributes over 70% of total

fish landings annually.

1.3 The Semi-Industrial sectox

The semi~industrial fleet consists of locally-built wooden
fishing vessels, fitted with in-board motor engines of up to 400
H.P. There are about 230 operational vessels, ranging between 8

and 25m in length (32'-70) which are currently in the system.
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These semi-industrial vesssls are dual-purpose vesszls (purse
seine/trawler)operating as purse seiners during the upwelling
season, and trawling for the remaining part of thes year. Most
purse seine nets employed during the major fishing season (July
tao Sepﬁember) measure 400-800 m long and 40-70 m deep, and have

meshes of approximately 25-50 mm, while bottom trawl gears have a
mesh of 40 mm. Harbour fac:lities for the large trewlers ars
available &t two major landing sites located along the coastlins:
Tema and Takoradi while mooring for the smaller trawlers 1is
available at Winneba, Apam, Mumford, Elmina and Sekondi. 1In
recent times the number of operating vessels have decrzased
gradually from 300 in 1922 to 150 in 18395. Major spscies caught
by these vessels are the sardinellas (Serdinella curita and
Sardinella maderensis) ,chub mackerel (Scomber japonicus)

Sparids (Pagellus bellottili and Sparus caeruleostictus)bilg-eye
grunt (Brachydeuterus auritus), cassava fish (Pseudotolithus
scnegalenslis), threadfin (Galeoides decadactylus and cuttle Zish

(Sepia officinalis).

The seml-industrial vessels use ice for presegxving fish at

sea and a fishing trip usually varied between 3 and 5 days.

The disappearance of the trigger fish (Balistes capriscus)
from Ghanaian waters in the late 1380's has affected greatly the

performance of the sector. The specles was the main resouxrce basa

for many of these vessels.

1.4 The Industrial Sector

Fishermen of the industrial sector of the marine fisheries
use imported steel vessels for fishing. The fleet consists of
trawlers, shrimpers and tuna boats. The trawlers are normally

over 35 m in length and have engines of over 600 hp while the



shrimpers are up to 30 m in length with engines of over 330 hp.

[

jo

Originelly, the trawlers fished oif the west and south-west coast

of Africa particularly in the area from Sierra-Lesons to
Mauritania and also in the Angola to Namibla area. With the
inception of the EEZ law on fishing, most o%f these vessels have
returned to fish in Ghanaian territorial waters.

The -comm ial shrimpers are restricted by law to opsrate

m

r

9]

betwesn latitude 1° 45' W to 2° 30' W and 0° 15'E to 1° 12" E)
and in waters greater than 30 m deep. These vessels target mainly
pink shrimp (Penaeus notialis). All shrimps caught by these
vessels are exported. The by-catch of these shrimpers are Tin-
fish wnich includs soles, casssva-fish, sea breams, cuiltie-f{ish

and red mullet.

The industricl trawlers by law are to operate in decper
waters greater thar 30 m deep. However, due to the untrawlable
nature of the bottom beyond 75 m depth contoux, these vessels

operzte between the 30 and 75-m depth contours.

The industriel fleet has undergone radical expansion in
numbers since the launching of the Ghana Economic Recovery
programme in 1884. The number of operating trawlers have
increased from 10 in 1984 to 33" in 1995. These vessels target
species such as cuttle-fish, sea breams, groupers, snappers,

soles and cassava fish for export.

The industrial fleet has freezing facility for preserving

£ish at sea and can stay for months at sea.



1.5 The Tuna fishery

The tuna bait-boat fishery (pole and line)comprises about 30
vessels. Their target species are the skipjack (Katsuwonus
pelamis), yellowfin (Thunnus albacores)and the big-eye (Thunnus
obssus) . Exploitation of the resource is mainly offshore and of
late various technigues such as the bird radar technlgue and
'pavaols’' have been used to enhance ths capture of the species.

Annual landings of the tuna species have averaged 35,000 t in zhe

1.6 Fish Production by Sector

The fleet size of the Industrial sector consists of 32
industriel trawlers, 16 shrimpers and 30 tune bailii-boats, as at
Januvary, 1996. Comparatively, the annual contributions, 1n terms

of fish landings, by the semi-industrial and the industrial
1

sectors are vary low as against the contribution by the artisand

sector. For example for the last six years, (19%0--1995), while
the artisznal fish landings ranged betwzen 74.7 and 80.9% of the
total annual landings, the semi-indusirizl lzandings ranged

betwaen 1.6 and 2.9%; the Industrial fleet contributions ranged

n 5.6 and 9.6% and the Tuna fleet figures weres between 8.3

On the average, the annual -fish landing contributions by

each sector for the last six years {1930-1996) are as follows:

1. Artisanal sector.. .. .- .. .. .. .. .. 78.4%
2. Semi-industrial sector .. .. o .- .. .. 2.4%
3. Industrial trawlers .. .. .. .- .. .. .. 7.2%
4. Tuna bait-boats .. .. .- .. .. .. .. .. 12.02



2.

0 MBRRINE FISH RESOURCES

Marine fish landings have been dominated by the small
pelagic specles, which account for ebout 80% of annual total
marine fish landings. The round sardinella is the most
consistent and abundant fish species in the Ghanaian coastal
waters for the past decades, with the exception of about five
consecutive years (1973-18978) when very low landings were

made. 1is annual catch ranges between 50,000 and 120,000 t.

The Triggeriish (Balistes capriscus), & demersal fish
species, dominated fish landiﬁgs between 1970s and 1980s butc
its fishery collapsed at the end of 1980's. The species has
almost clsappeared from the Ghanaian waters. 7The landings of
the cuttle fish (Sepia officinalis) have increased since the

collapse of the trigggerfish.

Currently, catches of the Burrito or Bigeve grunt
{(Brachydenterus auritus) 1is one of the most abundant demersal
spacies 1in Ghanaian waters. The annuzl landings of the

-

speclies average about 11,000 t for the last five vears.

S

The most common demersal fish species of commercial

importance include, sea breams {Sparus caeruleostictus,
Pagellus bellottii), snappers (Lutjanus fulgens),
mackerels (Caranx hippos), Mullets (Psedupeneus prayensis),
Grunts (Brachydeuterus auritus), and Groupers (Epinephelus
aeneus), while the pelagic specles include;
Sardinellas(Sardinella aurita & Sardinella maderenslis),

Anchovy (Engraulis encrasicolus), Turas (Skipjack Katsuwonus
pelamis, Yellowiin, Thunnus albacares and Bigeye Thunnus

obesus.), and Chub mackerel (Scomber jeponicus).



In Ghana, the state of demersal fish resources

1s

established through & regular programme of trawling surveys

conducted by the
for the pelagic resocuzxces,
surveys have been conducted. Biomass
these surveys constitute the major source of information

fisheries management.

have also been used to corroborate thsse estimates. Sevsral

surveys — demersal (trawling) and pelagic (acoustic)
carried out
objective of

resources.

2.1l Demersal Resource Surveys

Demersal resource
waters and are shown in Tabls 1 below.

In addition, these surveys were to determine
and distribution
and (he types of Ifishes availsble within tie continental shelf

Ghana.
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estimates obtained fro
o

the quantity
s

(spatial znd temporal) of the fishery resourc

Marine ~Tisheries Ressearch Division (MIRD).

occasional trans-national acoustic

m

r

Catcn and effort data from the industry

have been
t within the past two decades with the overall

evaluating the potential of Ghanaian marine

surveys have besn conducted in Ghanaian

2

of



Table 1.DEMERSAI, SURVEIYS COWDUCTED IN GHANA

Survey

Period

Results

Relerence

Cape St Marcy

May - June 19556

No egstimate of
stock size

Salzen EA

1957

2irkuk

May - June 1961

Relative abundance

Chrzan ¥

1851

Thiezy & la Rafele

GTS 1411

Dec 1963
June 1964

Sept. -
Feb. -

Catch rates
{(kg/ha)

21.3 (10-50m}
25.6 (50-200:n)

Williems

£ 1568

Rescarch GTS3

1969 - 70

Biomass estimale
40,000c¢

Density 27kg/ha

Porantial yield

11000-19000¢t

Rijavec

14980

Kekadiamas FRUT 2D

1%75 - 89 rRuB

Diomass estimase
161500 ¢
Potential yield
40000-54000¢
Balistes 953%000¢

Koranceng
1851

Kakadiemac FRUT 3D

g2 rRUB

Biomass 115000 ¢

Potential yield
28000-42000¢
Balistes 52000t

densicy 62.1 kg/ha

Koranteng
1284:89

Kakadiamaz FRUT

4D-8D

1992

Incomplete work

Koranteng ¥

Lagopesca

Biomass- 30000 T
Design of suzvey
nolt

Salisfactory

Hartos et

Results of the various

n
biomass levels from 40000 t in 19638/70 to a peak of approximately

160000 in 1972/80.

Since the 1980°s,

surveys generally indicate a2 rise 1

approximately 50000 t in 1980 (Lagoapesca).

Balistes capriscus in the early 1970 accounted

there has

been
high

for

a decline

incidence

the increasse

in biomass level and consequently its disappearance in the late

1980°'s has alsc contributed to the present low levels coupled

‘with the ever increasing pressure on stocks by .-mostly the

industrial

fleet. It

is alsoc noted,

the dacrease in catch

and mean lengths of most demersal fish spescies. Available

information indicated a maximum sustainable yield of around

70,000 tons; actuasl catches have however ranged up to 59,000

tons. However,

be excessively fished based on the evidence of declining catch

ha

per unit

n
and bottom gill net fishing appear to operate at

demersal

effort; on untrawlable grounds,

the

el
I

y—
1~

ol

belo

(®
Fty

<
ct

resources on trawlable grounds appear

ishery
he

rates

to



re

maximum sustainable vield. With appropriate managemanl, the

in

i

biomass of this fishery would recover leading to an increas

the maximum sustalnable catch.

Since 1990, no comprehensive study of the demersal resources
of Gnhana has been established. One of the biggest problems
culminating in this dilemma is the constant breakdown of the
Departments Research vessel, Kakadlamaa, which was donated by the
Japanese government in 1979. Many of the survey programmes have
been affected by the lack of anéecho—integrator for acoustic
purposes relating pelagic stock estimetes, lack of fuel, spare
parts and wvictuals. Monthly bottom trawl surveys and quaxrterly
surveys Ior the total covsrage of the entire coast on 40 transect
stations (sampling design) have not been periodically carried

ut.

c

Moreso, the inconsistencies in sampling design from donor
agencies have led to drawbacks in comparative analysis of
zesults. Most of the sampling design Lo be executed bv these
surveys have been planned outside the recipient country and
participation of local scientists have been guite low. The timing
of some surveys and sampling intensity have been infreguent to
give reasonable estimates of the resource. This was exempliiied
in the 1990 survey of Lagoapesca where reguests to cover greater
depth by way of trawling could not be surveyed, despite knowledge
of demersal resources habitating within the azree. These and other
factors have hampered a thorough knowledge of the status of

demersal resources in the coastal waters of Ghana.

2.1 Pelagic Resouxce Surveys

The small pelegic resources of Ghana comprises the

Sardinellas (Sazrdineslla aurita, Sardinella maderensis),



Anchovy

(ngraulis encresicolus)

and chub mackerel (Scomber

japonicus) .Biomass estimates conducted by meinly trans~national

are indicated

in table 2.

surveys
Table 2 Pelagic/acoustic surveys conducted in Ghana.
Suzvey/Name Pesiod Result Reference
1559-50 Large cancent:ation Banc,G W 1%80.

Columbiia

ol Luna & schooling
fish whserved

not properly done

Thue JR 1568-%9 Demersal schools of Anon 1969 A
fardinellas obscrvad
of{ Takoradi

Thue JR & Hesearch 1959-70 Annual distribution ¢ Anon 1969 & &
reclative densicy of Dykhuizen 1372
Sardinella aurize
compiled Irom mapy

President wennedy 187071 (FAQ/UND?) Tagging of villegas L 1977
Sardinella. 0.5%
recovercd, Evaluatian
incomplete

President rennedy September 1971 Anchovy schools Johanneson ¥ & Lo=z=s

located. Evaluation G.¥ 1371

Capricorne

May ~June 1973

Bloma2sz estimate-
740,000 &

Haxchal £ & Picaur J.
1977

Fiolenc

1976 CECAT

Stock size estimates
considered to be on
“he high saide.

Robextson J.J.8 1977

Capricornc ¢ Echopreg
-

15877

Dliomass cstimated co
be laxgex by 20% of
Capricorne 1974

Anen 1977

Fridojof Nansen

June 1951

. Biomass estimate-
. 3178000z

{3alisces
inclusive)

Scrommec, T 1932

Cornide de Saavedza

August 1988

Riomass estimate-
357000 ¢ Dalistes
160900 ¢

Qliver ? ex al 19838

rricdjofl Nansen

tober 198%

3iomass estimate-
93000 ¢

alvheim et a1l 1888

The biomass of small pelagic resources fluctuates

significantly bscause of environmental fectors. Estimates of the

resource potential
timing of surveys:;

Justification. For

example,

hence results cannot
landings of the sardinellas in 1989

91 —

have not been reliable mainly due to poor
be used with much




(approximately 76,000t) far exceeded the combinad piomass oI
41000 +(F. Nansen 1989) estimated for both sardinellas and

anchovy. It 1s however believed that, present catchss are close

to the maximum this fishery can sustzin.

The maximum sustainable catch of tune in The Eastern
Atlantic is estimated at 200,000 tons about 40 pesrcent of which
is believed to be in Ghanalan waters. The actual catches by

Ghanaian fleet are around 35,000 tons compared to sustainable

catch of some 80,000 tons. There is thus, a good potential Ior
expansion of tuna fishing.
3.0 WORLD BANK ASSISTANCE

With the above information on the dwindling state of The

marine fish resources in Ghana coupled with the ever declining
catch rates of both small pelagic fish species and demersals, it
is of paramount importance that the current and most present

biomass level and or potential yield of the stock bg assessesd in
order to avert any unforeseen eventualities such as the colliups
of the fishery.

The World Bank is currently supporting the Government 1n its
efforts to create a sustainable exploitation level of its fisn
resources. The project focuses on: (1) strengtnening the
mework, including the performance and capacity

of Fisheries (DOF) and coastal communities, (ii)
supporting appropriate research on biological data necessary for
preparation of management plans, and (iii) formulation and
implementation of sector policy and managsment plans. However,
with current catch data being insufficient to provide the basis
for new stock assessmentis, the governmeni urgently reguires new

surveys of demerszl and small pelagic stocks as the first step in



the process of improving tne monitoring of fish resources, and

adjusting management plans.

Tne Ghanaian fisheries research vessel, M/V Kakadiamaa has

been donated about 15 years ago through a2 grant from the Japanese
Government. The Government of Ghana wisnes to keep the vessal,
whicnh reguires & major reifurbpishment, and has secured funding

v

from the World Banx for the vessel to bes brought in working

order Even ziler 1ts upgrading the vessel’s lack of space will
prevent installation of echo integrator eguipment necessary for
surveying small-pelagic stocks. While financial support [or the
vessel refurbishment is being provided, the Government is facing
difficulties in tendering the shipyerd cont:act, which, once
awarced, is likely to take over a vear te implement. It may take

he government over two years before the vessel will be

rt

o3

e

operational, ‘and zt that time only demersal surveys can
carried out. ~ This would substantially delay the preparation of
new fisheries management plans and the overall progrem Lo improve

the sustainability of fishing eiforts.

Japan has considerable experience and 2 long history of

h

isheries resources survey activities world wide; its scientists

are highly experienced and competent in ell aspects of fish stock
assessment. The Japanese International Cooperate Agency (JICAR)
has a long experiencs in supporting fisheries resources surveyvs

in many countries. Therefore, the government oi Ghana, through

the Department of Fisheries, 1is seeking assistance Irom Japan to
support its urgently needed stock surveys and assessments as
well as related technical training; the proposed “Rasearch
Development Study” (RDS) would have an implementation period of
2-3 years. The RDS would provide the basic data and training to

facilitate a new, urgent, assessment of Ghana’s small-pelagic and



1l fish resocurces; 1t 1s expected that the World 3ank

n

fu

emers

inanced project would implement the “second phase”, 2

Fi

continuation of the RDS supported surveys, using the newly
refurbished research vessel, to implement a program of surveys

and stock assessments deiined by the RDS5.

4.0 RDS OBJECTIVES AND EXPECTED OUTPUT

1.

vrposa of tna RDS is to cuickly assess The present
J : Y J

)
3
©
3
[oF]
).l
=)
!
{

v

status of demersal and smell-pelagic fish stocks off Ghana's
coast both in terms of biological activities and the size and
main characteristics of the fish populations concerned, to enable
the Government to redefine its flilsheries management strategy. In

addition, the RDS would aim at enhancing the ability of Ghanaian

research scientists and surveys staff to collect, monitor,
interpret and process survey data, and relate them to other data
avallable from commercial catches and ongoing biological studies,
while providing the basis for the design and programming of
future fish resources survey programs and stock assessment
analyses. Spécifically, the objectives are in order of priority
to:

« train scilentists and staff in survey methods, data
collection processing, seslection of stock assessment
technigues and interpretihé data results, and provide the
on-the-job training on board in designing and
implementing data collection and analysis.

= Assess and analyze the stocks and demersal and small
pelagic species ithrough appropriate survey methods,
including acoustic surveys for the small pelagic fish:

s estimate the mazimum/optimum sustainable yield of

demersal stocks and small pelagic species;



~ assess the species composition and key population
parameters (recrultment, growth rates, survival rate

etc.) of demersal and small-peslagic fish resources:
= study the temporal and spatial distribution of key

stocks;
« collect additional biological information releted to fish

behaviour, spavning patterns <tc.

In view of the urgency, which the Ghanaian Government

attaches to improving the effectiveness of its fisheries
management efforts, the RDS would address the immediate need for

up-to-date fisheries survey data and analysis. The data

collected by the RDS would allow the Lepartment of Fisheries

adjust i1ts fisheries managementc strats , examine the suita lL_LC
Y
vs, and review alternative

of existing fishery regulations and la
regulations. This would directly supsort its effoxts to develop
a more effective system of surveillance and control of fishing

efforts and the implementation of existing fishery laws, that is

peing supported under the World Bank financed Fisheries

Lo

Development Project. The RDS Would &lso provide the pbasis fo

defining medium term survey and data collection programs, which

would be executed with financial assistance from ths same

project.

SCOPE AND TENTATIVE IMPLEMENTATION SCHEDULE

5.0
5.1 Swmall Pelagic Species

Small pelagic species, especially sardinella, glong the
Ghanian coast show migratory patterns extending beyond Ghana’s .
EEZ; in general, they seasonally appear in Ghanaian waters from
One acoustic survey of the

late July through early October.

stocks may be reguired during that time when stocks zxeside in



Ghanaian waters. In addition, the results and accuracy of the
RDS survey data would further improve if an additional acoustic
survey could be scheduled to assess the size of the small-pelagic
stocks when thev reside in the EEZ of neighboring countries,
provided such a sub-regional survey would be acceptable to JICA
and the Governments of the countries concerned, notably those of
Ivory Coast and Togo, and approval can be arranged relatively
quickly. Alternatively, Jazpanese and Ghanalan sciesntlsts may use
data from fish resources survsys, catch data, and stock
assessment studies executed by the local research institutes in
these ¢countries to improve theilr assessment of these regional

small-pelagic f£ish stocks.
5.2 Demersal Stocks

The assessmeni of demersal stocks that has been applied in
the past requires data Irom a semi annual survey of specific
trawl stations with a standardized trawl nei. The Lows at

or the

h

predetermined locatlons would provide the data necessary
applicetion of “Swept Area Method”. However, other stock

assessment msthods have besen tested in tropiczal areas, and may b2

the surveys should

O
-t

considered as well. Hence, the design
reflect agreement between the Japanese and Ghanalan scientlsts on
the assessment methods sslected. Since in the areses regional
upwellings generally occur around December to February three
surveys appear desirable: (i) from April through Junz and (ii)
from October through November for the first year, and during the
second year, a third survey would cover the upwelling period frcm

Januaryv to March.



6.0 COUNTERPART

STAYFE

Mrs P.A. Markwel - Snr. Fisheries Officer
Mr . Paul Bannarman - Fisherizss Officer
Mr. A.N. Baddoo - Principal Tech. Officsr

Mr. Richard

Tetteh - Tecnnical Officer

7.0 RESEARCH VESSEL
The Ghanaian fisheries resegrch vessel “M/V KAKADIAMAA

donated by the Japanese Government is unserviceable. Therefors

the Government of Ghana through Department of Fisheries 1is

requasting for a

8.0 COUNTERPART
There would

operational

resezrch vesssl under the programme.

FUNDING
be local counterpart funding for fueling and

cost of the vessel. Staff allowances would be

T
paid from the same source as the local contribution to the

programme .
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I. INTRODUCTION

In response to the request of the Government of the Republic of Ghana (hereinafter referred to as
"GOG"). the Govenment of Japan decided to conduct Stock Assessment of Demersal Fish Species in the
Republic of Ghana (hereinafter referred to as "the Study™) in accordance with the relevant laws and

regulations in force in Japan.
Accordingly, the Japan Intemational Cooperation Agency (hereinafter referred to as "JICA"), the

official agency responsible for the implementation of the technical cooperation programs of the Government of
Japan, will undertake the Study in close cooperation with the authorities concemed of the GOG.

The present document sets forth the Scope of Work with regard to the Study.

I. OBJECTIVES OF THE STUDY

The objectives of the Study are:

1. To assess and analyze the stock of the demersal fish species within the continental shelf of Ghana,
2. To make recommendations regarding sustainable fishery resources management, and
3. To camry out technology transfer to the Ghanaian counterpart personnel through on-the-job training in the

course of the Study.

[1. SCOPE OF THE STUDY

In order to achieve the above objectives, the Study will consist of the following ltems.

(1) Collection of basic data
The basic data consist of the following information.
- Natural conditions; ,
. . - ey
- Socio-economic conditions; /S\ P
- Fisheries biology  ( catch data, length composition, statistics, etc.);

- Fishenes organizations and institutions;
- Fishing communities; and
- Others

(2) Demersal fish survey
To obtain the catch and biological data of the demersal fish stocks, the demersal fish survey will be

camied out twice a year, once in major upwelling period, once in stability period.
The demersal fish survey consists of the {ollowing items.

- Bottom traw! survey;
- Oceanographic observation ( water temperature, salinity,  ete.): L~
- Biological measurement( age. sex, maturity, etc.); and \, S

- Others
S



(3) Fieldsurvey

“)

3

To supplement the demersal fish survey, the field survey will be camed out throughout the year.
The field survey wili be conducted on the following items.
- Catch in number and weight;
- Fisheries biology;
- Fish marketing and distribution;
- Fishermen’s-organization / cooperatives;
- Control and surveillance system; and
- Others

Stock assessment
The data collected 1n the demersal fish survey and the field survey will be analyzed to evaluate the

following items.

- Demersal fish abundance;

- Demersal fish distnibution; and
- Others

Recommendation
Regarding sustainable utilization of demersal resources, the demersal fish resources management

measyres will be recommended.

STUDY SCHEDULE

The Study will be carried out during a period of thirty (30) months approximately, in accordance with
the attached tentative work schedule  (APPENDIX).

REPORTS

JICA shall prepare and submit the following reports in English to the GOG:

Inception Report:
Thirty (30) copies at the commencement of first field work.
Interim Report:
Thirty (30) copies at the commencement of third field work.
Draft Final Report:
Thirty (30) copies at the commencement of fitth field work.
The GOG will provide JICA with its comments on Draft Final Report within one (1) month after receipt
of the Draft Final Report.

Final Report:
Thirty (30) copies within two (2) months after receipt of the comments from the GOG on the Draft Final

Report. .
oo -\l

e,
G
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VI. UNDERTAKING OF THE GOVERNMENT OF THE REPUBLIC OF GHANA

. Tofacilitate the smooth conduct of the Study, the GOG shall take necessary measures:

(1) to secure the safety of the Japanese study team;

(2) to permit the members of the Japanese study team to enter, leave and sojourn in the Republic of Ghana for
the duration of their assignment therein, and exempt them from foreign registration requirements and
consular fees;

(3) to exempt the members of the Japanese study team from taxes, duties and other charges on equipment.
machinery and other materials brought into the Republic of Ghana for the conduct of the Study;

(4) to exempt the members of the Japanese study team from income tax and charges of any kind imposed
on or in connection with any emoluments or allowance paid to the members of the Japanese study team for
their services in connection with the implementation of the Study;

(5) to provide necessary facilities to the Japanese study team for the remittance as well as utilization of the
funds introduced into the Republic of Ghana from Japan in connection with the implementation of the
Study;

(6) to secure permission for entry into private properties or restricted areas for the conduct of the Study;

(7) to secure permission for the Japanese study team to take all data and documents including maps and
photographs related to the Study out of the Republic of Ghana to Japan; and

(8) to prqvide medical services as needed. Its expenses will be chargeable to members of the Japanese

study team.

2. The GOG shall bear claims, if any arise against members of the Japanese study team resulting from,

occurring in the course of, or othenvise connected with the discharge of their duties in the implementation of
the Study, except when such claims arise from gross negligence or willful misconduct on the part of the
members of the Japanese study team.

3. The Department of Fisheries shall act as a counterpart agency to the Japanese study team and Ministry of
Food and Agriculture (hereinafter referred to as "Ministry")  shall act as the coordinating body in relations
with other govemnmental and non-governmental organizations concerned for the smooth implementation of

the Study.

4. Ministry shall, at its own expense, provide the Japanese study team with the following, in cooperation

with other organizations concemed:

) available data and information related to the Study,

) counterpart personnel, ’JO /._S)
3) suitable office space with necessary equipment inTema, and

) credentials or identification cards.

VII. UNDERTAKING OF JICA

For the implementation of the Study, JICA shall take the following measures:
(1) todispateh, at its own expense. study teams to the Republic of Ghana, and
(2) topursue technology transfer to the Republic of Ghana counterpart personnel in the course of the study.

) o~ 5
‘.{J\‘\! o \, N
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VII. OTHERS

JICA and Ministry shall consult with each other in respect of any matter that may anse from or in
connection with the Study.

5
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TENTATIVE SCHEDULE

APPENDIX

Months

20

21

25

26

27(28129(30

The Study in Ghana

The Study in Japan

Reports AN AN @ A
IC/R DF/R F/R
(Remarks) IC/R Inception Report
I'T/R Interim Report
DF/R Draft Final Report
O Comments on DF/R by the Government of Ghana
F/R Final Report

‘o



AH3 WEEEHK (M/M: HE3D)
MINUTES OF THE MEETING

ON
SCOPE OF WORK
FOR
STOCK ASS.ESSMENT OF DEMERSAL FISH SPECIES
IN
THE REPUBLIC OF GHANA

In response to the request of the Government of the Republic of Ghana, the preparatory study team
headed by Mr. Shintaro Suzuki (hereinafter referred to as "the Team"), was sent to Ghana by the Government of
Japan through the Japan Intemnational Cooperation Agency (hereinafter referred to as "JICA"), the official agency
responsible for the technical cooperation programs of the Government of Japan, from 13 February to 24 February .
2000 for the purpose of discussing and confirming the Scope of Work on Stock Assessment of Demersal Fish
Species in the Republic of Ghana (hereinafter referred to as "the Study").

The Team had a series of discussions with concerned authorities of the Government of the Republic
of Ghana, represented by Mr. G.H. Anyane, Director of Fishenies, Fisheries Department, Ministry of Food and
Agriculture (heremafter referred to as "the Ghanaian side").

Salient issues discussed and agreed upon by both sides are shown in the ANNEX as attached hereto.

ACCRA, 23 February, 2000

-—

‘ N N gy

L,

Dr. S KDap'aL:h Mr. Shintaro Suzuki

Chief Director Team Leader

Mimstry of Food and Agriculture Preparatory Study Team

REPUBLIC OF GHANA Japan International Cooperation Agency

JAPAN

: /
Mr. G.H. Anyane Dr. W Adote
Director of Fishenes Director

Fisheries Department Ministey of Finance
Ministry of Food and Agriculture REPUBLIC OF GHANA
REPUBLIC OF GHANA
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ANNEX

1. Implementation of the Study
The Team explained the work plan of the Study of the Government of Japan to the Ghanaian side.  The

Ghanaian side confirmed that it fully understood the work plan and would conduct all necessary preparations

and observe undertaking.

2. Counterpart personnel
The Ghanaian side promised to cooperate with the Japanese study team for the implementation of the

Stady, and assign the counterpart personnel in the following area and to take a necessary budget measure such
as atrave] allowance for the conducting the Sndy.

- Fishery Resources Survey / Stock Assessment

- Biological Research

- Fishery Technology / Fishing Gear and Method

- Observation of Sea Condition

- Fishery Society / Fishery Economy

3. Study Area
(1) The sea-bome survey area will be defined continental shelf (deeper than 10m and shallower than 100m)

of Ghanzian Exclusive Economic Zorne. (APPENDIX {)
The survey will be carried out where the bottom trawl operation is technically possible.
Considering the need to evaluate the total demersal resources, both sides agreed to survey the entire

34

areaused for commercial operation of Ghanaian fishing vessels.

(2) The field survey will be carried out mainly in Tema and Sekond: / Takoradi Port.

4. Main target species
Both sides discussed the main target species to be studied and agreed that the final target species will be

selected from APPENDIX 2.

5. Number of resources survey
In order to evaluate the stock properly, both sides agreed that the Japanese Team should carry out resources

survey two times yearly, one in major upwelling period ( late July to September ) , one in stability period
( April to June or October to November ) for two years with the Ghanaan Team.

6.. Undertakings of the Ghanaian side
In the case fisheries regulations demnand licenses would be required for the implementaton of the Study,

the Ghanaian side will take the necessary measures for obtaining such licenses before the commencement ~ of

the Smd& ; S
)},\:} 6\,& .
gl
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7. Training of counterpart personnel in Japan
The Ghanajan side requested the traimng of counterpart personnel in Japan for effecive transfer of
technology in cornection with the Study. The Team promised to convey its request to the Government of

Japan.

8. Holding a semipar
The Ghanaian side requested the Japanese study team would hold a seminar based on the results of the
study at the time of the presenration of the Draft Final Report.  The Team promised to convey its request to

the Government of Japan.

9. Equipment of the Study
Both sides discussed the necessary equipment for the implementation of the Smdy, and checked the
currently available equipment in the Fishery Department. The Ghanaian side requested further necessary
equipment as shown in APPENDIX 3 to the Team. The Team promised to convey its request to the
Government of Japan.

10. Operation cost of research vessel
Both sides agreed that Japanese side enters into contract arrangerent to hire a commercial fishing vessel to
undertake the Study, and the operation cost of the research vessel used for the survey will be paid by the
Japanese study team, and that the profit of all fish caught in the course of the survey will be also appropriated

L8

Ghanaian side promised to offer office space with necessary equipment in Fisheries Department in Tema

for the operation cost of the survey.

11. Office accommodation

12. Opening the Final Report to the public
Ghanaian side agreed that the Final Report will be open to the public.

13. Storage of the research data
Both sides confirmed that copies of all documents ( including raw field data, maps, photographs , charts,
etc.) should be lodged with Ghanatan side.
YT

. w f/\—/\

I

— 106 —



— L0T —

]

Ri%
CEs

o

APPENDIX 1 Study Area

IVORY COAST |

[
‘.
)
1
T
S* N
T

et bobonlnlwed v edoo

S N T T

aafidoed o nulunlos e ren e fin

b el v odve b foagral o dan

—o
2

_ e
. : b 6
3 / e
f o
. fis
! I‘.v
. } 2
T =
] H
\

Db b vl

GUINEA BASIN




APPENDIX 2

Main target species List

Bigeye grunt

Cassava fish

Red pandora

White grouper

Golden snapper
Gorean lagoon snapper
Angola dentex

Congo dentex

Canary dentex

West African goatfish
Africap sicklefish

Grey triggerfish
Lesser African threadfin
Crevalle jack

False scad

African moonfish
Atlantic bumper
Blue-spotted seabream
Roncador

Spotted burro/Sompat grunt
Cuattle fish

Pink shrimp

Brachydeuterus auritus
Pseudotolithus senegalensis
Pagellus bellottit
Epinephelus aeneus
Lutjanus fulgens

Lutjanus goreensis

Dentex angolenis

Dentex congoensis

Dentex canariensis
Pseudupeneus prayensis
Drepane africana

Balistes capriscus
Galeoides decadactylus
Caranx hippos

Caranx rhonchus

Selene dorsalis
Chloroscombrus chrysurus
Sparus cacruleostictus
Pamadasys incisus )) f
Pomadasys jubelini e
Sepia officialis

Penaeus notialis

NS
ST
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APPENDIX 3

Equipment List for the Study

1. CTD Profiler (with GPS)

[

Current Meter

3. Water quality analyzer (pH, DO, etc.)

4. Fluorometer

5. Biological measurement devices (.O’[olith cutter, scale, board, etc.)
6. Photocopier

7. Computer (s) and Printer

8. Vehicle

9. Stereoscopic microscope ( Photomicrographic system )

10.Fishing net

11.Others I
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APPENDIX 4

LIST OF PARTICIPANTS

Ghanaian Side

Dr. William Adote

Ms. Agnes Batsa

Dr. Samuel K. Dapaah
Mr. G. H. Anyane

Ms. Emelia R. Anang

Dr. Kwame A. Koranteng
Mr. Alex A. Addo

Dr. E. K. Abban

Mr. Daniel N. Quaynor

Japanese Side

M, Shintaro Suzuki

Dr. Yoshiaki Hiyama
Mr. Takafumi Toshihara
Mr. Nachiko Nakajima
Mr. Jun Yokoyama

Mr. Kazutomo Hihara

Mr. Christopher Nuoyel

Director, IERD, Ministry of Finance

Head, Bilateral, Ministry of Finance

Chief Director, Ministry of Food and Agriculture

Director, Fisheries Department, Ministry of Food and Agriculture

Deputy Director, Marine Fisheries Research Div. Fishenes Department

Assistant Director, Marine Fisheries Research Div. Fisheries Departrnent

Deputy Director, Marine Fishenes Management Div. Fisheries Department

Principal Research Officer, CSIR

Deputy Director. Fisheries Directorate

Leader of Mission, Japanese
Member. Japanese FPreparatory
vember,  Japanese  Preparatory
Member, Japanese Preparatory
Member,  Japanese  Preparatory
Stafl, JICA Ghana oflice

Statt, JICA Ghana oftice
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1. List of Fishes, Shellfishes and Other Marine F>ood Resouces in the Ghanaian Coastal
Waters, Technical Paper No. 1, Fisheries Department. Ofori-Adu, D. W. (1988)

2. Field Guide for the Identification of the Sea Breams (Sparidae) in the Coastal Waters of
Ghana, Technical Paper No. 2, Fisheries Department. Ofori-Adu, D. W. (1989)

3. Occurence of Demersal Fish Species off Winneba and Saltpond, Technical Paper No.
9, Fisheries Department. Ofori-Adu, D. W. and K. A. Koranteng (1993)

4. Ghana National Fisheries Development Project, Fisheries Department. Koranteng, K. A.
(1994)

5. G.E.F. Large Marine Ecosystem Project for the Gulf of Guinea Fish Trawl Survey
Planning Workshop Report. Anang, E. R., B. Brown and J. O. Ajayi (1996)

6. The Coastal Zone of West Africa: Problems and Management. Evans S. M., C. J.
Vanderpuye and A. K. Armah eds. (1996)

7. (Draft) Status of Demersal Fishery Resources on the Inner Continental Shelf off Ghana.
Koranteng, K. A.

8. Fishery Sub-Sector Capacity Building Project 124517 4
"Review of and Recommendations to Operationalise Marine Fisheries Policy and
Management Plan for Ghana" (Feb. 4, 2000) (FE2 B & #1)

9. Some aspects of the population dynamics of the artisanal fishery for the Big-eye grunt
(Brachydeuterus auritus, Valenciennes 1831) and possible management options in
Ghanaian coastal waters, (Sep. 1997), Paul Odartei Bannerman

10. A Trawling Survey off Ghana, K.A. Koranteng, (1981/1982)

11. 1990 4D R/V KAKADIAMAA DIk-2" V" =b, & A4 MIVEEL

12. Information Report Number 29, Report on the 1995 Ghana Canoe Frame Survey,

13. Schemes for Collecting Catch and Effort Data for the Estimation of Fish Production in
the Marine Fisheries on Production in the Marine Fisheries Sector in Ghana, Koranteng

14. Prospects for Shrimp Fishing in Ghanaian Waters,
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15. A Review of the Oceanography and Fisheries Resources in the Coastal Waters of
Ghana, M.A. Mensah, K.A. Koranteng (1981- 1986)

16. The Coastal Zone Profile of Ghana, Ministry of Environment, Science and Technology,
Accra, The Gulf of Guinea Large Marine Ecosystem Project of UNIDO

17. Fourth Annual Report, For the Period: January - December 1997, Fisheries
Commission

18. Fisheries Management and Law Advisory Programme (1992, FAQO)

19. Report of the Workshop on the Assessment and Management of Shrimps and
Crabs in South-West Africa (1999, FAO)
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