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PREFACE

In response to. the request off the Government of the
Republic of Seychelles the Government of Japan has decided %o
conduct a basic design study on the Coastal Fisheries
Development Project and entrusted the study to the Japan
International Cooperation Agency (JICA}. JICA sent to
Seychellés a study team headed by Mr. Hideki TSUBATA, Fishing
Boat Inspector of Fishing Boat Division, Oceanic FiShing
Department, Fisheries Agency, Ministry of Agriculture, Forestry
and Fisheries, from December 8 to 29 1986.

The téam had discussions on the Project with the
of ficials concerned of the Government of Seychelles and -
conducted_a'field survey. After the team returned to Japan,
further studies were made and theApresént-report has been
prepared.

I hope that this report will serve for the
devel opment of the project and contribute to the promotion of
friendly relations between our kwo countries.

I wish to express my deep appreciation to the
officials concerned of the Government of the Republic¢c of
Seychel les for their close cooperation extended to the team.

Mareh, 1987

/éweé /4;&(;

Keisuke Arita
President
Japan International
Cooperation Agency
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SUMMARY

An island country situated in the Indian Ocean, the
Republic of Seychelles, on becoming independent in 1976,
achieved a yearly economic growth rate of 7% by relying on
tourism and the country's human resources. The level of Lourist
activity however, reacts to events occurring in the outside
world and development of the industry has been sluggish. Hence
the country's growth rate actually turned into a negative
figure. Consequently the National-Developmeht Plan established
in 1984 calls for making greater use of the country's oun
resources and concentrate attention on the primary sector and
the promotion of exports in order to strengthen the econocmy.

‘Seychelles is a group . of islands of an area of L4y
km?
cinnamon bark are the principal crops grown for export but

production capacity is limited. On the other hand, the 42,000
km® sea plateau of a depth of 30 to 50 m that lies within the

total Exelusive Economic Zone (approximately 1 million kmz)-has

and a tobtal population of 65,000 inhabitants. Copra and

good fishing grounds, and it counts as one ¢f the best fishing
areas in the world for skipjaek and tuna. These stocks are
already exploited by fishing fleets from France, Spain and
Seuth Korea under fishing agreements with Seychelles and some
120,000 tons were transhipped through the port of Victoria last
year. Yet Seychellois fishermen directly occupied in coastal
and of fshore fishing activities have been largely ignored under
an economie¢ system that revolves primarily around the tourism
industry.

- ‘In consideration of the existing conditions, the
1985-1989 National Developmént Plan (established in 1984),
though it still lays major emphasis on developing tourism, aims
at lessening its preponderant role in the National Economy.



Through the promotion of local industries and the exploitation
of dormant natural reéources, it aims at develéping a
multifaceted economic structure in order to establish a sounder
economi¢ base. For this purpose the Seychelles Fishing
Authority (SFA) and the Fisheries Division of the Seychelles
Marketing Board (SMB) were established, and plans were made for
a wider support system for the development of coastal and

of fshore fisheries. |

Fisheries products are an important source of protéin
for the population of Seychelles. with per eapita annual
consumption at 55 kg. Fisheries are also becoming a_significant
resource utilized by the tourist industry. Recently. with the
fall in the price of both copra.and cinnamon bark on world
markets and the development of fishing activities, fish has
become the number one export product (making up an estimated
45% of total exports or 550 tons, valued at 7.9 million
Rupees},

 Under the National Dévelopment Plan, the SFA has been
activating the stagnating fisheries sector. However, the SFA is
of recent origin and its budget cannot be said to be large. At
a time when the country's economic growth is in negative |
figures, this state of affairs is not satisfactory. _
Accordingly, the govermment formulated the Coastal Fisheries
Devel opment Project in order to raise the efficiency of the
fishing industry, and it requested from the Government of Japan
the allocation of Grant Aid. ‘

In response to this request the Government of Japan -
ihstructed the Japan International Cooperation Agency to
conduct a basic design study. A team of experts was dispatched
to Seychelles and conducted the study from December 8 to
December 29 1986. ' ‘
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Although fisheries production reached a peak in 1978
and began to decline afterwards, the implementation
of the projecks formulated under the National Plan
has offset this trend. The quantity of fish landed

~ amounted to about 4,300 tons in 1985. However the
following probléms remain and they ought to be
solved.

1) Aging of the fishing population: it is estimated that
70% of the labour force engaged in fishing activities
is over 30 years of age,

2) Deterioration of the means of production: fishing
gear and fishing boats are becoming increasingly
obsolescent.

3) Fish catch fluctuations: fish catch size is all the
more easily affected by changes in the natural
environment when the equipment used is old., Fishing
activities are consequently irregular throughoui the

- Wworking year,

) Insufficiency of the support mechanism: the support
mechanism set up by the government £o activate the
developmént of the fisheries sector is inadequate.

Compared to the conditions prevailing in the tourism
industrys these probleéms creéeate a harsh looking envirdonment
which does not entice a young workforce to participate in
fishing activities, Accordingly., after analysing the situation
outlined above, the SFA designed the Coastal Fisheries
Development Project and spelled out the need for the following
improvements in the sector of fisheries:

1 Research activities for the development of new

fishing grounds and fish species: available fisheries
resources must be exploited,
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2}

3)

§)

5}

6)

T)

8)

Establ ishment of new fishing techniques and
introduction of new fishing gear and equipment: to
raise efficiency.

Expansion of training and éxtension activities: in
order to raise the effectiveness of the fishing
industry and make it more attractive the development
activities mentioned above must be diffused throughout
the fishing workforce via training.

Modernization of fishing gear and equipment: to
achieve the modernization of the fisheries sector the
participation of a younger workforce must be promoted
and the working enviromment improved.

Establishment of a safe working enviromment: to
ensure safe working conditions the dangers which are
associated with fishing activities must be eliminated
as much as possible, . '

Energy and labour-saving policies: appropriate
technology must be introduced in order to improve
working conditions.,

Strengthening of the machinery maihtenance system:
for smooth servieing and repairs,

Improvement of the fish distribution system: to
preserve the freshness of maritime products and
expand the market. - '

The basic design of materials and equipment essential to
the implementation of the Project is indicated below.

1)

Strengthening of reéesearch and training activities

iv



A. Small research boat: (about 18m long) - t unit

to train fishermen and extend the results of
work performed mainly in plateau waters on the
development of new fishing grounds, fish species
and fishing techniques,

B. Reséarch material and equipment: 1 set

to strengthen the SFA's work on developing new
fish species and fishing grounds,

C. Training material 1 set each for the SFA
and equipment: _ +~ and the Maritime School

for use by the Polytechnic's Maritime School for
the training of thosé young trainees who may
join the industry and by the SFA for the
training of fishermen and its extension
activities.

D, Prefabricated installation

for research and training: t installation: 153 me

the SFA has eXpanded its activities smoothly
since its establishment in 1984 but

the scale of its facilities is severely limited.
An installation large enough to allow the
storing and use or‘eQuipment essential to
Project implementation is necessary.

2) Modernization of the fishing industry

A, Inboard engines and Spare parts: Total 78 units
(12, 27, 37, 56 Hp) '



fuel econony, ease of maintenance and the power
afforded by these engines which enables the use
of electric fishing equipment will promote the
SFA's plan for the change to inboard engines.

B. Fishing equipment: - 1 set
the change t0 inboard engines offers ﬁhe

possibility of using modern equipment such as
electric fishing reels and fish-finders.

C. Fishing gear: 1 set

fishing gear is necessary to meet the shortage
of such equipment in Seychelles,

D. Prototype fishing boat: 2 units

these prototypes will be reproduced in
Seychelles and sold to small-scale fishermen as
part of the plan for the change to inboard

engines.
3) Strengthening of the machinery maintenance system
A. Maintenance and repair equipment: 1 set

Ehis equipmnent is particulary intended to meet
‘the shortage of hand tools.

B, Prefabricated installation:
for equipment maintenance: 1 installation: 250 m

e
it is difficult to maintain and control the
equipment supplied under the Project in the
SFA's present facilities, Under these
conditions, a maintenance installation
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comprising a storeroom for'sbare barts and a storeroom for
keeping and fabriéating‘fishing:gear is necessary.

4} Improvement of the fish distribution system

A. Polystyreéne box moulding machine to make
~ containers for the transportation of fish: 1 unit

these boxes are needed to transport chilled fish
ovérseas as well as to maintain the freshness of*
fish caught,

B. Prefabricated installation for |
thé box moulding machine: 1 installation: 80 m°

- to accomodate the box moulding machine.

When drawing up the basic design, close attention was
‘paid to the technical knowhow and the economice conditions of
fishermen in order for Project equipment to be fully used.
Fishing gear and equipment and inboard engines supplied for the
purpose of modernizing fisheries will be sold to fishermen by
the SFA. After reporting to the Japanese govermment on its use,
the SFA will then proceed to use the collected funds to further
the Coastal Fisheries Development Project. In addition the SFA
needs to executée foundation work related to the prefabricated
installations before Project execution.

The cost of the Project borne by the Government of
Seychelles is estimated at ébqut 248,000 Rupees. Further, the
time scheduleé for the work is set by the Exchange of MNotes
signed by the two countries! goﬁernments. Detailed design will
take 2 months, tender activities 1.5 month, procurement and
manuf acture of the équipménb-B months, transportation 1.5
month, and ihstailatlon 2.5 months., Though some activities do
oVerlép, total Project duration is 12 months,

Cviis



The Projeet aims at modernizing the operations of
coastal fishermen. Moreover, the revolving fund which shall be
created from the proceeds of fishing equipment sales should be
of great benefit to other fishermen who are not included in the
Project. The SFA is of recent origin but'it should be able to
expand the system embracing the Project's facilities and
establish a smooth support mechanism vis-a-vis the development
of ecoastal and of fshore fisheries. Considering its abundant
fisheries resourcess Seychelles' potential for assuming the
role of leéger émOng other Indian Ocean countries in the realm
of fisheries is high.

In this respect: the'grénting of aid concerning the
Coastal Fisheries Development Project will contribute to the
development of fisheries and it is regarded as highly
significant and meaningful.

viii
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CHAPTER 1 INTRODUCTION

The Republic of: Seychelles joined the Commonwealth as
an independént nation in 1976 and in the following year Lhe
country turned to Socialism. Seychelles is a granitic island
country of a gross area of Wiy km and a population of some
65,000 inhabitants but its geographical features have not
endowed it with either agricultural or mineral resources, ¥Yet
the natural beauty of the country and the character of its
population are such that, based on these assets, the growth of
the tourism industry enabled Seychelles to embark on a smooth
development programme. However, foreign exchange earned by ‘
tourism has to this day failed to exceed the 1979 peak of
79,000 tourist arrivals. The economic structure of Seychelles
is heavily dependent on tourism and direct foreign exchange
ecarnings make up approximately 47% of Gross Domestic Product.

The 1984 National Development Plan (1985-1989) was
formulated against this background. Though it still focusses on
developing tourism., the Government of Seychelles decided to
reduce the country's dependency on the latter and promote local
industries presenting a good potential for growth by
establishing'more stable economic policies.

The séa area around Mahé Island has good fishing
grounds and it offers excellent potential for the development
of coastal and offshore fisheries. The scale of present day
activities is very small however and existing fisheries natural
resources are largely unexploited. It is With such |
considerations in mind that the Government of Seychelles
presented a request to the Government of Japan for the
‘allocation of Grant Aid under the latteris Grant Aid Programme,
Wwith a view to the implementation of the Coastal Fisheries
Development Project.



The Governmeént of Japan transmitted the application
for Grant Aid to the Japan International Coodperation Agency and
from December 8 to December 29 1986 a Team headed by Mr. Hideki
TSUBATA, an inspector of the Fishing Boat Department of the
Fisheries Agency, Ministry of Agriculture, Foreéstry and
Fisheries, was dispatched to Seychelles to effect a basic
design study. The team visited the three main islands of Mahé,
Praslin and La Digue and surveéyed the state of coastal and
offshore fisheries together with the activitiés of_the various
institutions related to the industry. Talks were held with
of ficials from the executing agency. the SFA, over details
concérning the Project's budget, personnel and management.
Following the Team's survey and those talks, the SFA., the
Planning and Economic Cooperation Division of the Department of
Planning and External Relations of Seychelles and the Teanm
arrived at a mutuwal understanding over the supply of equipment
and materials necessary to the implementation of the Project.
The proposition eoncerning Project equipment was incorporated
into the Minutes of Agreementé signed by the parties concerned.
The composition of the Team, the list of the officials
interviewed, the survey sthedule, the Minutes of Discussions
and other attachments are appended at the back of the report.

This report is based on the Team's findings in the
field. It contains the results of an analysis conducted in
Japan, a description of the Project and its rationale, and it
defines the mosi appropriate scope and scale of the materials
and equipment necessary for the implementation of the Project.
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CHAPTER 2 PROJECT BACKGROUND

2-1 Overview of Seychelles

_ The Républic of Seychelles consists of a group of 92
grahitic'islands of a land area of 444 km® situated in the
Indian Oceans 1,600 km away from Kenya., The vast 200 mile
Exelusive Economic¢ Zone of about 1 million km2 that lies
around the islands is rich in fisheries resources to be
exploited by the country's ¢oastal and of fshore fisheries.
The potential for the development of tuna fisheries is
¢considerable.

Tourism is the main industry and it accountis for a
large part of the Gross National Product, which stood at 11
million Rupees in 1985 (approx. US$2 million}. At present
tourist arrivals number about 70,000 per annum {the average
length of stay is 11 days). Income from activities directly
related to tourism, such as aviation, bus and taxi services,
the hotél business and restaurants make up 45% of Gross
Domestie Product. In addition, the indirect effects of the
tourism industry and its contributidn to the National Economy
are seen to be even more considerable when one considers its
impact on the production of primary commodities. Given its
overall importance the yduhg's hopes of finding employment in
this industry are therefore high,

As mentioned above, agriculture and fisheries also
help in the earning of foreéign exchange. Exports of fish
account for the greéater part'of total exports (estimated at 482
in 1985), followed by copra (35%) and cinnamon bark (11%).
These exports enable the country to pay for imports of food and
other products necessary to daily life, The size of the country
howéver, restricts development in the field of agriculture,
Both the country and its population are young, 60% of the latter



being under 25 years of age. The education system of Seychelles
is highly developed and much is expected from it. Children
receive 9 years oflsohooling from the age of 6, followed by 2
years of National Youth services totalling 11 years of

compul sory schooling, Those wishing to further their studies
after high school have the opportunity to go to the
Polytechnic¢. In addition a programme has been é¢stablished
whereby 250 students are able to pursue their studies abroad
every year. Accordingly both the technical level and the
ethical sense of the population are high, The education system
is not only national in its coverage but also free, Wwith no
expenses charged for either dormitory accomodation or food,

2.1-1 HNational Development Plan

Under the 1985-1989 National Development Plan established
in 1984, positive action towards the country's development is.
wrged through thé following four policies.

1} Employment creation: to reduce the current 14,8%
unempl oyment rate and create new
jobs for the young. Employment
creation wWwill be given priority

- and training is of prime
importance in this respect.

2) Trade improvements: imports must be feduced and
exports of primary pﬁoducts
increased. The role of the
Seyshelles Marketing Board, which
is charged_uitﬁ the control of.
exports and imports, is therefore
particularly important. '

3) Return to economic growth: Gross National Product grew at a
rate of 7% between 1976 and 1980.



Since then however, the
stagnatibn'of tourism has
severely affected the rest of the
economy ‘and economic activity
indicates negative figurés.
Production is to be inc¢reased and
the defficiéhéy of tourism
supplied. |

) Export promotion: Seycheiles is to develop the.
' production of exportable goods.
In particular much importance is
attached %0 the development of
fisheriés resourcés within the
200 mile Exclusive Economic Zone.

- In addition large scale construction works for the
East Coast Development Project of Victoria Wwill be in progréss
from the time of the Plan's effectuation onwards,

- 2-2 Overview of the Fisheries Sector

In the 1985-1988 National Development Plan the high
potential for the development of the fishing industry is
particularly empha31zed. The total Exclusive Economlc Zone
(EEZ. approximately 100,000 km ), including the 30 t0 .50 m deep
Mah& and Amirantes plateaus (gross area 42,000 km) , offers
promising oppbrtunities'for coastal and. offshore fishing.

Yet the size of the fishing industry is small and
the fisheries resources that abound are unexploited, Those
employed in fishing activities number 1,300, or a mere 4.5% of
the total wOrking pOpulation;*One possible explanation lies in
the fact that, in comparison with the tourist industry, fishing
is both harsh and dangerous an oecupatzon. Young people are
not attracted and the subsequent aging of the labour force



constitutes a factor preventing the development of that
industry (50% of the total working population of Seychelles is
under 30 years of age but 30% only of those occdpied in fishing
activities are under that age}.

Fishing activities in Seychelles can be conveniently
classified into coastal and of fshore fishing. Coastal fishing
is effected primarily by small open-deck boats powered by
out beard ehgines {these range betwéen 5 and 8m; however with
the decline in wood resources and the ease of maintenance of
FRP boats, they are being increasingly replaced by the latter)
and open-deck whalers:bOWered by inboard engines (which range
between 7 and 9 m and resemble American whale catcher boats).
These boats opérate within a radius of 10 to 30 miles from the
main island, over the rough and uneven Mahé& Plateau. Fishing

géar consists of handlines (60%) and fish-traps {35%), besides
gillnets and beach-seine nets, Coastal fishing accounts for two
thirds of total fish production and the main speéies caught
includés trevally (Carangidae, which makés up 26% of coastal
fish e¢atch}, red snapper {(Lutjanus sebae, L. ¢osineus), blue
shapper (Aprion vivescens), grouper {Epinephelus spp) and
striped mackerel (Rastrelliger karnagurta). Other species
caught are listed in Appendix VI,

The remainder of fish caught originates from offshore
activitiés, As compared with c¢oastal fishing, offshore fishing
is conducted with larger boats (9 to 12 m in length) powered by
inboard engines. These boats are in the main decked whalers and
schooners_which can operate for up to ten days in the distant
waters of the plateaus' peripheral area. On average crews
number 4 to 6 men and 1 or 2 tons of ice can be Kept in the
fish hold. Fishing gear consists of handlines, which are used
to cateh demersal Fish such as red snapper. Table 1 indicates
the number and type of boats used for coastal and offshore
fishing activities.



Table 1. Boats per fishing aetivity

Coasta)l Fisheries | Offshore Fisheries
Hooden- - FRP - 1 BN

Year { hull boats boats Total | Whalers t Schooners | Total

1977 273 - 273 48 27 75

1982 175 .97 272 48 30 88

1985 55 143 198 40 21 61

Table 2 below indioates total coastal and offshore
fish landings over several years.

Table 2. Fish Catch (m.t)

Yoor 1977 1978 19791980 1081
Total Fish 4,600 5,400 4,908 4,377 4,444
Catch . : L

Year 1988 Y983 19801985
Total Fish 3,897 3,750 4,021 4,381
Catch

After reaching a peak in 1978 total fish productlon
decreaséd steadily. until implementatlon of projects introduced
in National Development Plans began to have a slight 1mpact.
Nevertheless, various problem areas pertaxning to the
development of coastal and of fshore fisheries remain and the
following issues require attédtiOn. '

1) Aging of ‘the flshing population. it is estimated that 70%
of the 1ab0ur force engaged in fishing activ1ties is over
30 years of age.

2) 'Deterxoration of the means of production: the size of
crews is lim1ted and safety precautions are insufficient,
Tn addition, acquisition of new gear is diffxcult while
existing equipment is obsolescent.



3) Fish eatch fluctuations: small fishing boats are affected
by the south easterly monsoon, which influences fishing
activities and causes fluctuations in fish production
indicated by peak and lean seasons.

4) Insufficiency of the support system: the support mechanism
provided by the Government for the purpose of activating
fisheries is insufficient,

.The conditions outlined abbve, if éontrasﬁed.to those
of the hotel business, do not encdurage a younger workforce to
enter the fishing industry, The current System of boat
ownership is pre-modern and the government has tried to change
it to an owner-skipper system. At present one half of all boats
are not owned by fishermen but'by small businessmen. From
among these, one third of revenué from fishing activities is
taken by the owner, who is responsible for paying all the
necessary expenses. Another third is shared by the eérew on
equal terms and the remainder is reserved to pay vaek the loan
made to eover costs incurred during equipment investment |
(including the cost of the fishing boat).

The Seychellois are traditionally fond of fresh fish
and ‘in recent yeérs frozen fish;has_been consumed by the |
military forcés, in'échools..hoteis etc. In 1978, at the peak.
of fish productlon. per caplta flsh consumption was estimated
at 85 kg. This subsequéntly fell to 55 kg, because of a
de¢rease in fish production and an increase in fish exports,
With a view %o improv1ng the distribution of fxsh products._the
Seychelles Marketing Beoard's Flsherles Division was established
"in 198%, The Division purchases and then sells fish from the
three principal islands of Mah&, Praslin and La Digue and is
currently handllng 30 ¥ of total fish production, In Viectoria
the SMB owns a 893 3 cold store (- 20° C)y a 405 m> insulated
store (0°C), two 18 ton blast freezers._a 20 tOn/day ice-making
machine, ten refrigerated transport vehicles and two 1nsulated



transport vehicles with which it ¢an manage the fish products
it'handles. In addition there are two fish collection centers
situated on both Mahé apd Praslin and these allow for expedient
collection of fish products bought from fishermen. In future
the SMB plans to establlsh 11 collection ¢enters on. these

- islands to help control and manage total. fish dlsbrlbution in
the country. There are currently three ways in which fishermen
can sell their catch. They can take it to the SMB, entrust
middlemen (collecting agents) with its saleQ or sell it
directly on the market place.'There are in addition two fish
processing factories operating, one for the filetting of red
snapper and the other is a smokehouse for sailfish.

Seychelles has been exporting fish since the mid-
1970s. Over the last few years however the prices of copra and
cinnamon have slumped on world markets, while éxports.of fish
have increased, following growth in the fishing'iﬁdustry. As a
result fisheries have become the second foreigﬁ'exchange'earner
after tourism. Red snapper, grouper, skipjack ahd_tuna make up
the greater part of fish caught and in 1985 approximately 550
tons of fish were exported. This amounted to 7.9 million Rupees
in foreign exchange earnings. 65 % of the exports went to the
Reunion, 20 % to France while Britain is another market.

As mentioned above, fishing activities engaged in by
the Seychellois are categorized as coastal and of fshore,
Abundant stocks of tuna are available in the surrounding
waters off the piateaus, These are currently exploited by
purse-seiners from the £.C. {France and Spain) and Mauritius
and by long liners from Korea. The fish caught by'these foreign
fleets is transhipped through the port of Victoria (120
thousand tons; 1985) and the employment’ creation opportunities
and transfer of technology that have resulted from the
situation have given an added stimulus to the local fishing
industry. Further, direéct income raised from transhipping
aotlvities amounted to 4 million Rupees while indirect income
earned by various suppliers is estimated at 9 million Rupees.



2-3 Development of the Fishing Industry

Following the decision to reduce the country's
dependence on tourism, the National Development Plan that was
elaborated in 1984 spelled out the need for exploiting existing
natural resources and fostéring the establishment of
institutions to perform this. Accordingly, the-development of a
fishing industry able to exploit the abundant resources
available becomes a necessity.

The Seychelles Fishing Authority (SFA) was created
for this purpose and charged with responsibility over all
matters related to the development of fisheriee. The main
development effort with regards to fisheries is aimed at
improving transhipment facilities in the port of Victoria and
‘the current Development Plan is benefitlng from financial help
‘from the African Development Bank and the Koweiti Fund.

In addition, an agreement with the European Community
allows French and Spanish fleets to'oﬁerate within the
Seychelles EEZ. One of the covenants of this agreéement is the
provision of technical cooperation to promote the devel opment
of coastal and offshore fisheries.

2-4 Organization of the Fisheries Sector

The Seychelles Fishing Authority was established in
1984 to take charge of all fishing development. It has been
allocated a budget and has been engaged in expanding the
flsheraes workforce in the most favorable conditions. The SFA -
is administered by a Board of Directors headed by a Managing
Director and operated by some 50 employees. The main funetions.'
roles and responsibilities of the SFA are: '

1) to compile statistics on the fisheries industry;

2) to conduct surveyS'to"mohitor and administer fishing
"fleets and to estimate the fishing fee in accordance with
fish catches by foreign fleets; '
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3) to pr0mote coastal fishing through the development of
fishing gear and the search for new fishing grounds,

) fishery resources management;

5} the establishment of iegistation;

6) to provide training for the fishing workforce;

7) to conduct sale and maintenance of fishing egquipment.

The Fish Marketing bDivision of the SMB is the
governmental institution charged with organizing the
dgistribution and sale of fish products. In order to enhance the
fish distribution system, it maintains inland fac111t1es and
handles some 30% of total fish catch. It is also fostering
exports of chilled and frozen fish to the Reunion and Britain
(approximately 550 tons) and this is making a significant
contribution to the National Economy.

25 Contents of the Request for the Project

The National Development Plan of Seychelles advocates
a reduction of the National Economy ' s dependence on tourism and
the development of exlstlng natural resources. The fishing
industry is eager to make an increased use of Seychelles' vast
maritime resources and central to the SFA is the intention to
develop the fisheries sector.'Having determined to promote the
development of coastal fisheries, Seychelles formulated the
"COastél Fisheries Development Project“ and then requested
Grant Aid from Japan for its implementation. A request for the
following equipnent and matérials has been made.

1) Research boat

2) Research and training equipment and a prefabricated
" installation in which to house it

3) Inboard engines and spare parts

4y Fishing gear and equipment

5) Equipment for communication and safety

6) Prototype fishing boats

-1



T) A prefabricated installation for engine repair and
maintenance equipment :

8 A machine for the moulding of polystyrene boXes for
the handling and transportation of fish and a

prefabricated installation in which to house and
operate it

- 12 -
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CHAPTER 3 CONTENTS OF THE PROJECT

3-1 Objectives of the Project

HaV1ng laid emphasis on theé promotion of fisherles in
its National Development Plan, the Government of Seychelles
establxshed the Seychelles Fishing Authorlty (SFA) and ¢harged
it with 1mp1ementing the various aspeets of all fisheries
development. Prominent among these is the Coastal Fisherles
Development Project and its demand for the actlve partlcxpatlon
of the Seyche1101s. The current stagnatlon of the coastal and
of fshore fashlng industries is by and large caused by such
factors as the aging of the labour force and ‘the obsolescence
of the Flshing gear and equ1pment Under the PrOJect these
industries will ‘be modernized and their efflclency raised,

Young people should be attracted by a renewed industry and )
their participation shall be - encouraged. To achieve these
objectives, the implementation of the foliewing policies has
been urged: ' '

1) . Research activities for the development of new |
_fishing grounds and fish specles. untapped flsherles
. resources will be exp101ted at the same t1me as
reseaneh work to menztor the natural resources
N situation'is effected

2) Establishment of new fishing methods and 1ntroduetion
of new fishing gear and equipment: in order:te ra;se
'effieieney_ '

3) Expansion of tralnlng and extension works. the
-above- mentioned development aetiv1ties. such as the
search for new fish species and fishing grounds, the
introduetion of new fishing gear and fishing

. techniques, mnet'pe extended throughout the fishlng
'populatioh'in order to raise effioiency and make the
fishing industry more attractive
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4) Modernization of fishing gear and eguipment: the
| image of jobs related to the fisheries sector must be
improved and the participation of young people
encouraged.

'5)  Establishment of a safe working environment: the
" dangers associated with fishing activities must be
eliminated and safe working conditions established

6) Energy ang 1abOUr-savihg policies: appropriate
technology must be introduced in order to improve
working conditions '

The improvement of the fish distribution system and
the strengthening of the machinery maintenance system c¢an be
considered to be prerequisites to any attempt at achieving the
above objectives. ' '

3.2 Examination of thé Contents of the Request

After reviewing the new course of action that is
elaborated in the National Development Plan and the natural
resources with which Seychelles is endowed it appears
that the need to prOmote fisheries is considerable. The
existence of vast stocks of tuna in the offshore sea is known
and about 120.000 tons were transhipped in Vietoria last year.
Nevertheless, from Seychelles' point of view, this state of.
affalrs ¢éan be questioned. Séychelles' partiéipatioﬁ in the
production of tuna is cruclal and the necessity for creating a
skilled workforce will soon become of grave importance. The
solving of the problems that hamper the development of the
coastal and offshore fishing industries must be solved urgently
and this stands as the countiy's first priority.

“After surveying the conditions of the fishing

industry, the activities of those organizations charged with
implementing the Project and examining the contents of the
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request for Grant
drawn.

Aid,.thé fbliowing conclusions have been

1) Strengthenlng of research and trainlng act1v1tles.

.
B
C.

D

research boat
research mater1a1 and équipment

'tralnlng material and equipment
: 'prefabrlcated lnstallatxon for research

and tralning agtivities

2) Modernlzation of the flshlng lndustry.

A.
-
c.
D.
E.
F.

inboard engines ‘anhd spare parts
fishing equipmént .

'flshlng gear

communication and safety equipment
prototype fishing boats |
prefabricated installation

3) Strengthening of the machinery maintenance system

A
B.

malntenance and repair eguipment
prefabricated installation for
maintenance works

) Imﬁrévement'of the fish distridbution system

A.

B.

Each'df

polystyrene box moulding machine for the
handling and transportation of fish
prefabricated 1nstallation for the
moulding machine

the‘aﬁoVe‘points is examined below.

Y Stféngthénihg bf-Féséarchfand ttaining activities.

A, Research boat the Seychelles Fishlng Authorlty
" currently has'a 15 G/T survey ship {length 9.5 m,
width 3 m): the SCYLLARUS._which is normally
" engaged in research and training activities such
és the_tes£ihg of fishing equipment and the search
for new fishing grounds. This boat was built in
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1966 however and it does not have the right
conflguratlon to undertake modein survey1ng. The
problems inherent to the actual ship are the
following. 1} due to mechanical deterloration of

'the vessely about 3 mohths of repairs are required

to keep it in operatiOn 2) aceomodatzon space is
1nsuffic1ent 3) there is no fish hold §) there is
no space for fishing equ1pment Because of the
abové the exlstzng boat is 1nsufficlent to conduct
effectlve lesearch WOrks offshore.

In order to resolve the problems listed above, the
use of a survey shlp. as requested under the

Project, that would enable the intensification of
‘research and trainlng activities sSeems

appropriate, . However. although the articles of the
National Devglopment Plan allow for an increase in
the budget of.the SFA, it is thought preferable to
avoid ‘any increase in the cost of running such a
ship. For this reason we may assume the scale of
the new survey ship to be identical to that of the
SCYLLARUS. |

Reéearch méterial and-equipmgnt: based on an

agreement with France, Seychéllés is currently
engaged in joint_research activities with the

_state-related French institute ORSTOM.

Negotiations were conéluded last year with the
E.C. wlth the result that fleets from France and
Spain are now allowed to operate in Seyehelles
waters, As part of this agreement,,eQOnOmic
assistance worth $250,000 a year is'to'be paid by
the E,C, for the SFA's research work However, it
is not possible for each research project to be
implemented on a par with the-inereasing need for

research. Accordingly the use of speeific research
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equipment tO‘promote the develobméﬁt of'éoastal

“and offshore flshing. as set forth 1n the Progect,

is deemed to be appropriate. However, the SFA's
sbaff is currgntly engaged in varlous‘research
programs”and‘thé"ihtroduotion of research
equipment should not go beyond the scope of these

'programs.

Training5haterial ahd equipment: in Seychelles
training in the field of fisheries is conducted at
the Maritime School of the Polytechnic., Entry into
the Maritime'Schobl depends upbn one having
completed tﬁb years of National Youth services, as

“explained above. ‘Training takes a further two
" yedrs, the first of whlch is spent studylng
‘coastal fisheriés, whlle the second is made up by

a course -on industrial fisheries. A boat building
course is also conducted at the school. The
Polytechnic's Maritime School was built with

. French help and the majority of teachers are

Freach., There is however little equipment and
materials for practical traning. With the
establ ishment of the SFA, some training activities

~have been undertaken for fishermen. Again

therefore the use of-simple'equipment to be used

~at the Maritime School and by the SFA for the .

training of fishermen is ¢onsidered to be
necessary younger people and appropriate.

Prefébricated-instaliation::the SFA is currently
employing some_sb persons. Office space however
does not exceed 200 m° and there has been 1little
room in which to cOnduot-researchland'tréining.

* Consequently 15 employeés from the research

division are currently undertaking research works

©in the field or renting facilities belonging to

ORSTOM, The request for a house in which to
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~conduct training and research works seems

necessary in order to enable the SFA to intensify
such activities,

2) Moderhizabion of the Fishing Industry

A.

Inboard Enginés'and Spare Parts: coaStal fishermen
are well acquainted with the use of outboard
engines and mainténance is thus not thought to be
a source of problems.- Howéver, trouble oceurring
during the performance of fishing activities and
hlgh fuel costs are becomlng a major problem area.
In response to this, the SFA is now emphasizing
energy consetvatlon and is urging the adoption and
inereased use of inboard_englnes. Fishermen
wishing to install such engines in their fishing
boats now have access to loans and they have been
treated favéurabiy..Fishérmen having,sﬁitched to
inboard engines will have the opportunity to use
such:fishing equipnent as eléctrie fishing reels
or fish-finders. SinCe the SFA has sécured

-technlclans oapable of maintainlng such engines.

the perspective for a smooth change to the latter

-‘type is thus comparatively good, Consequently the

PrOJect's call for an increased use of inboard
engines matched with the Boat Construction
Programme is deemed to be appropriate,

Fishing Equipment: accOmpanyinglﬁhe change to

inboard engines is the increased opportunity for
using fishing'eﬁuipment The presence of Véét
stocks of fish in the area surrounding the plateau
is well known but ;at present these resources are

~largely untapped Accordingly. after due researeh

by the SFA's resqarch_boat as to opportunities.

fishing at depths of 200 m to 300 m with an
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electric fishing reel should be. appropriate and
efficient. In addition: shbuld bigger flSh be
caught in shallow waters the use . of an electric

fishing reel will: also be effective and labour

saving. F;nally. in plateau,areas.where rock
formations are to be found the use of an echo

soundér or a fish-finder will prove most useful to

detect fish'schobls;-

Althoughithéy:cannot be called fishing equipmént
per se, naﬁtiéal inétruménts such as magnétic
eompasses_élsq help in finding fishing grounds.
Those -of: the afqre—mentibned instruments that have

-already been introduced to Seychellois fishermen

have met with no problems of maintenance.

Fishing Gear: the acquisition of fishing gear by
fishing equipment dealers does not reflect the
views of the Seychelles' government on fisheries

: deVélopment as expressed in the National
-Development ‘Plan, As a result, there is a dlre
‘lack of fish1ng gear, Coastal fishing in present

day Seychelles is usually effected by handline but

‘ beach—seine and various types of mackerel
‘driftnets are also used. Trap fishing is also
effected. These methods were .evolved in accordance

with the technical level of the Fishing population
and the fishing enviromment. According to the
Project however, troll .fishing ‘and modern
techniques using gear such as handllne. vertical

~longline, various types of mackerel - drlftnets and

beach-seine can be used to improve fishlng
methods. There seems to be no problem related to

the extension of these technologies and to their

intensification. In partieular, sports fishing is

already conducted and equipment such as troll
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D.

_1ihes or vertical716nglines are.already used in

Seychel les. However the current. shdffage of
fishing gear makes the diffusion of such
techniqués’ conSiderably.diff;cult. At present Fish
Aggregating Devices (FAD) have been laid in five

different areas of the plateau and these have

produced very satisfactory results. Accordingly,
the inclusion of FADs, as aﬁ?dbated‘by the
Project, and thelr use in the development of
coastal flsherles is regarded as appropriate and
efficient,

Communicatibn éhd safety equipment: thé dangers
that are associated with the: flshing profession
constitute an explanat1on for the lack of
participation of the young in the fish1ng

'1ndustry. ‘With a view to reduclng ‘the incidence of

ateidents, the SFA pledged itself to establishing

"adequate codes of conduct and promoting the

diffusion of cammunication'énd safety equipment,

in order to glve the industry a more attractive

image. In future. safety laws and regulation as
Well as operational procedures will be worked out.
As a first step. the Project plans to introduce
safety equipment on 1nboard engine boats and
eOmmunieatlon and safety equipment in larger boats
operating on hlgh seas. : =

Prototype fishing boats: thére are two

construectors of wooden-hull boats and three -

construetors of FRP boats in Seychelles at the
moment and the demand for medium-size woodén-hull
schooners, whalers and cargo bdats is high. In the

‘case of small-size boats, however, a decline in
‘the availability of wood: and the case with which

FRP boats ean: be maintained have led to a change
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in favour of the latter type. Materials are

dimported from South Africa and the technical skill

of the builders is consiqerable. The_small-31ze

- boat used for coastal fishing is called the

MINIMAHE, It resemblés leisure type boats and is
not appropriate for fishing purposes.

- SFA has. developed a 6.5 meter prototype with an

inboard engine {the LEKONOHI) and it has been

. recommending its adoption by fishermen. The

LEKONOMI type of fishing boat is appropriate for
handline fishing in plat&au waters and it is

 fulfilling its role as the major force in the
~development of the coastal fisheries industry,

Heverthsless,‘theirather_iarge size of the
LEKONOMI, as compared to the MIHIMAHE,'makes it
expensive and not all fishermen cqh.aFFOrdito
purchase one. The SFA has_fbr some:time:been
developing a prQEOtype similar to the MINIMAHE
and, in order for it to be appropriate_td
artisanal fishermen, itfis being‘targéted as a
Cheap. light and energy-saving,bost. In the
Project a request for a similar boat has been
presenﬁed; if bhe current leisure boat Lype is
used, then prospects for the development of
coastal fisheries do not appearstb‘be,bright. The
use of a_smali boat more suitéd toxfishing_
activities is regarded as appropriate for the

Project and, consequently. the devélépmént and
_introduction in Seychelles of a. prototype fishing

boat and its mould of a size equal to that of the
MINIMAHE is advocated in the Project.

Prefabricated installation. storing space for

fishing gear essential to the modelnization of the
fishing industry is currently_unavailable in the
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SFA's restricted facilities. Accordingly, the
creation of minimum space in which fishing gear
¢ovld be housed and fabricated is considered to be

“of absolute necessity in the Project. The

inclusion of a prefabricated installation is
hereupon considered to be appropriate.

3) Strengthéhiﬁg of the Machinery Maintenance Systenm

A,

Maintenance and repair equipment: while promoting
the ¢hange to inboard engines, the SFA is securing
the necessary back-up force for the maintenance
and support of inbdard engines. It is also

‘effecting the maintenance of engines through one

of its subsidiary company: Indiﬁn Ocean Marine,
Ltd. However, mainterance and repair equipment is
Clearly insufficieﬁt'and eanndt'be'Suppiied in
quantities nécessary for the 1mplementat10n of the
PrOJect. On the otheér hand recruitment of
necessary manpower is not problematic, as
mentioned above. Cdnseqﬂéhtly._the request for
maintenance and repair equipment, particularly for
small hand tools, seems appropriate,

‘Prefabricated installation for mechan1cal'

malntenance. space in the present SFA buildings is
very limited so that repairs are effected in a
workshop located in a disuséd réom. Because of the
poor location of the existing workshop. mov ing
equipment is very dlfflcult Space 'in the
storehouse for spare parts is equally restricted.
In such conditions, maintenance of Project
equipment such as inboard engines and the
management of spare’ parts is foreseen to beCOme
extremely difficult. Accordingly, the creation of
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minimum space in which the repair, maintenance and
~housing of equipment and spare parts ¢an be

performed is judged to be apprOpriate to the
Project. S B :

4) Improvement of the fish distribution system

A. Polystyrené box moulding machine to make -
IGOntainers for the transportation and handling of
fish: the Fisheries Division of the SMB is charged
with exporting fish preducts and with the
promotion of these exports. In recent years the
export of chilled fishi_ﬁhich brings higher
profits as compared to frozen fish, has met with
little ¢0mpetition from other countries. The
demand for such prdduc£3 in Europe is coﬁsiderable
and against such a background the -SMB signeg an
agreement with air freight companies, with a view
to the promotion of exports of chilled fish (in
polystyrene boxes filled with ice). Recently, the
quantity exported has reached a level of over 100
tons (4,000 boxes) per annum and the perspective
seems good, with opportunities for expansion. For
this purpose, the SMB has been importing
polystyrene boxes at a cost . of 20 Rupees (500 yen)
_per unit in order to export fish., If it were
possible to avoid thée import of such voluminous
boxes by manufacturing them in Seychelles instead,
‘the reduction of the .cost in foreign exchange
would be sizeable, A further problem is raised by
~the fact that small boat fishermen do not use ice
since their boats are not equipped with insulated

- fish holds. If a polystyrene box moulding machine
were available polystyrene boxes would be sold and
distributed to fishermen at a low price. These
could be reinforced with wooden planks on their
outside and then used with reasonable
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effectiveness as insuvlated boxes for c¢ontaining
ice. The fish distribution system stretching from
the producer to the SMB would be greatly improved
as a result, Consequently it is Jjudged that a
simple polystyrene box moulding plant. ss
requested in the Pboject, would be appropriate.

B. Prefabricated installation for the pOlystyrene box
" moulding plant: the box moulding machine and other
equipment take littlé room but the 6peration of

the moulding machine requires vertical space
{(about 4 m). A prefabbieated installation in which
to house the plant is then requestéd under the
Project.

3-3 Outline of the Project
3-3-1 OQutline of the Project

After a survey of Seychelles®' economy, thé fisheries
industry's conditions, the activities of institutions such as
the SFA related to the development of the fisheries industry
and after <¢onduéeting a detailed examination of the contents of
the request for Grant Aid regarding the Project, the following
items of the Coastal Fisheries Development Project are deemed
to be suitablé for inclusion into the Progect.

1) Strengthening of research and training activities

A, supply of a small-size research boat

B. provision of essential research mateérials and
equipment '

C. provision of training equipment at the Maritime
" School and the SFA

D. prefabricated installation for research and
} training activities o
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2) Modernization of the'fishihg industry

A,
B,
C.
D,
£,

‘supply of inboard engines and spare parts

supply of fishing gear and equipment

supply of communication and safety equipment

small prototype fishing boats

prefabricated installation

{a storeroom'for fishing gear and a fishing gear
assembly room are included in the installation for
machinery maintenance)

3) Strehgtheniﬂg of the machinery maintenance system

A,
B,

supply of necessary small hand tools and a vehicle
prefabricated installation for machinery

) Improvement of the fish distribution system

A,

Polystyrene box moulding machine for the handling
and transportation of fish and a prefabricated

installation (box moulding machine room).

3-3-2 Executing Agency

The ‘executing agency is the Seychelles Fishing
Authority (SFA)., The SFA was established in 1984 for the
purpose of developing fisheries. Since then it has been

engaged in this task, using an expanding budget and personnel,

Baséd On a smooth rapport with the Department of External

Relations and the Ministry of National Development, cooperation
with the SMB, the Polytechnie¢ and the Maritime School is
essential with regards to the Project's implementation (see
Appendix VII), : ' '

3-3-3 Budgeting Plan

| Since the establishment in 1984 of the Seychelles
Fishing Authority the outhok for the development of coastal
fisheries has taken a turn for the better and develogment
activities have been expanded. Consequently, the 1987 Budget
of 6.5 million Rupees exceeds the 1986 Budget (4.5 million
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Rupees) by some 0%, indicating a significant increase. In -
addition, besides the budget allocated by the government, the
agreement with the European Community regarding tuna fishing
allows the use of US$250,000 for research activities (60% of
which will serve to pay the E.C. expert),

3-3-4 Personnel Plan

At present the SFA employs 52 persons and another 4
perSons who are currently'oh study leave will return by the
time of Project implementation. With regards to the Project's
survey ship, the present vessel can be SCrapped and its crew
can be used to man the new boat. As far as other matters are
concerned, the_number of employees seems to be sufficient but 2
larger number of employees at the maintenance and repairs
workshop will become necessary in order to manage the large
quantities of equipment that will be supplied.

3-3-5 Project Site

This Project requires the erection of 3 prefabricated
installations. These will be situated on government-owned land
located in the M Block (35,684 n°
(see Appendix V). The research ahd traihing installation will
be situvated on a ground contiguous to the SFA's main office

) of the new fishing port area

building. A new installation, for maintenahqe and repair work
and a stoheroom for fishing gear will be raised over the
current repairs room which will be abandored. The installation
for the polystyrene box moulding machine will be erected in SMB
grounds, which are éurrently being prepared, Ground c¢learing, .
foundation, electricity and water installation works will be |
implemented by the Government of Seychelles,

3-3-6 Project Hanagement Plan

Excepting equipment listed under the_section’oh the
modernization of the fishing industry, equipment provided under
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the Project will be used for strengthening the activities of .
the SFA, theé SMB and the Maritime School. Fishing gear and
equipment provided under the section mentioned above will be
s0ld to coastal fishermen through Indian Ocean Marine, Ltd.,
the SFA's subsidiary. However, it will be neéessary for the SFA
to screen fishermen prior to Selling the equipment, and it
might be convenient to give priority to those fishermen who
have in the past sold their catch to the SMB {this is '
advantageous for money collecting purposes). Those fishermen's
collaterals will be guaranieEd by the SFA and they will
subsequently receive a loan from the Seychelles Development

' Bank, which shall enable them to pay for equipment needed. The
accumulated money will be a revolving fund for the Project.
After reporting to the_Japanese government on its usage, the
fund can be used again for the purpose of developing coastal
fisheries. The Seychelles Development Bank will receive a 3%
commission. The Seychelles government does not have a financial
policy for setting up subsidies. s0 that fishing équipment is
not sold on a subsidy basis, However, in order to help diffuse
new fishing gear and safety equipment provided under the
Project, the latter will be sold in such a way. The sale of
fishing boats constructed from the prototypes cannot be
effected direstly. In addition the two boats supplied to the
SFA for the modernization of the fishing industry will be used
for trial operations or the training of fishermen. After
réceiﬁing'confirmatidn as to their proper use these can then be
copied and identical uoats built at the two boat yards for
subsequent use and diffusion,
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CHAPTER 4 BASIC DESIGN

1-1 Design Policy

. The. design policy. cf-the Project is baeed'oﬁ'the'
deveIOpment strategy exposed in the National Development ‘Plan
- of Seyehelles.‘For the design of equipment and mater1als. full
consideration must be given to 1ocal’ conditions such as climate
and the staté of the fishing industry, in order to make
efficient use of the equipment and thereby contribute to the
developnent. of. the flshing 1ndustry to the fullest extent In
partleular, the Progect being to a large extent concerned with
the supply. of equipment, it 13 important to pay sufflclent
attention to the technical lével of the coastal fisherxes
industry. Hith regards to- the seleetion of . the type and size of
Project equipment and materials,s the following_po1nts must be
given thoughtful consideration.

1) Duration of ‘the Project: the Project period is set at
two years from the beginning of its execution. The
flifespan of somé of the spare parts provided will
consequently be of 2 years, under normelﬂmglntenance
conditions. The aim of the Project is to promote

‘_epastél end offShore-fisheries over this_period."

2) . Project Hanegement{'in'orden'to”afoidjexoess costs,
__eeonomicgoonditiOno_muﬁt-be;sthiedtanq forpcaets-

. made, as regafdsithe penefieiariesyntogether_ﬁith'the
B eettipg of_budgets:fortthe executing agency.- |

3)  Technical Level: after surveying the current fishing
 activities and conditions relating to the use of the
Z;eQUipmeﬂti]it'is assuned that the level of technical.
.skill necessary to utilize the equipment will be
'ﬁreaehed by the time the two year periocd that follows
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Projeét implehentatidnLis‘OVer.'it is also important
for the 1eve1 of technalogy required to use new
equipment to be within the reach of fishermen and
attention should be focused on this matier, -

4)  Manning Plan: it is important for the management
'-system of the executing agency "to b¢ able to cope
with the scale and size of the equipment and
"materlals. ‘ - '

5}  Mechanical Maintenance System the mechanical
maintenance system for the equipment ‘and spare parts
which will be acquired must be sufficiently '
considered. It is essential to include a sufficient
supply of spare parts and neceéssary tools, to allow
for the proper maintenance of Project equipment and
materials, ‘ |

6) Sales Plan: project equipment allocated for the

" modernization of the fishing industry is to be sold
t0'¢oasta1 and offshore fishermen. The degree of
skill requlred to handle suoh equipment must

“ therefore be assessed, along with the purchasing
'poﬁer of the fishermen and the uses to which
purchased éduipmént and materials will be put. With
regards to purchasing power, it is important to
seléct equipment thé cost of which is within the
economic range of fishermen. For equipment which
fishermen cannot hope to buy,'such as new flshing'
gear and safety equ1pment, subsidized prices must be
set from the first in order to ensure diffusion of
the equipment -

y-2 ‘Examination 6f the Scale of Faeilities and Equipment
‘The scale of Project equipment and materials was

determined in accordance with the deslgh poliocy.
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4-2-1 Strengthening of Research and Training Activities

‘A, Small-size research boat, The research boat curreatly
' owned by thé SFA was built 20 years ago and its
i‘replaoement has been prOgrammed under the Projeet. In
‘ addition to its budget. the SFA receives’ US$250 000 ‘tor
research eXpenses under an agreemenb with the E.C. over
fishing rights. 40% of that S (US$100 000 or;' AR
approximately ¥16 million) is used to sover actual .
research costs. The present boat effects 30 to.3§_tribs:of
2 to 3 'days each per year. However. the. age of the boat
necessitates 2 or 3 months ‘of dry. dOcking every yéar for
maintenanee work and the resuiting peried of inactivity
cannot be avoided One consequence of_this is an inability
to use up the research budget, so that 'the amount 1eft
~ Gver has to be returned to the Rational Tréasury. Thus,
while the resesrehlboatts operating expenses are covered,
ihe new'b0et sholld not exceed the operating expenses
:budéet Of the older one, Thé eOSt.eﬁ}runhing the research
Foom supplied under the Project must also -be borne,

fccordingly, the main engines horsepower of theé new
' research boat should be identiéal to that 6f the old one,
- or 125 Hp.  The latter is operated by a orew of four men
i'that 1ncludes the skipper. who is a qualified coxswain,
‘the chief engineer (2nd ¢lass) and two deck-hands, .and
this c¢rew can man the new ship i it is. supplied. Further,
and with a view’ to the research and training plan of the
“SFA, two researchers or two. to . ten fishermen eould be
_taken ‘on board. This will va:y according to the length of
the trip. 2. fishermen for a‘long trip and up to 10 for a
‘one oOr two day trlp. The area in which the research ‘boat
will: Operate is within a 150 mile ‘radius from Mahé& Island,
The research boat is not of the trawler btype but.‘as '
serves the purposes_of_such a boat, it is suited to
handliné fishing. See figure 1.,
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RESEARCH BOAT

Figure 1
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Research_and Training~Pian.

1)

2y

3)

Developmenb of new fishing gr0unds"the survey for

new fishing grounds will cover ‘Mah& and the Amirantes

-Plateau. and in particular the waters of the
' peripheral region._.

'Development of new fishing gear. this wiil be
.effeeted over the same area.

_ Training of fishermen, and exten31on of fishing gear:

fishermen. shall be informed of new fishing grounds

- and instructed in how t6 use new fishing gear. In

partieuiar, senooner fishermen shall be,alloned

onboard the survey ship to perfect their training.

Research Equipment. The research division of the SFA

numbers .15 employees, 8 of whom are researchers, 4 ecrew

‘members and another 3 are acting as observers on board
- foreign fleets catehing tuna. In addition, another i staff

members are curreatly conducting research in Fraace, Cuba

and the Soviet Union and are due to return in time for

Project implementation to partieipate in research -
activities.

- Until now, the research division has been using three
computers to assist in the collection of data on fish

production, the compilation of statisties and the
assessment and SUperv1sion or tuna catches made by foreign

.4f1eets. Among other tasks performed by the research

division of the SFA is- the development of new fishing
grounds and rishing gear and the extension of information
and new technology. During PrOJeet implementation the
above mentioned activities will be. expanded together with
the surveying of - demersal fish resources. in plateau

-_waters. Such a survey has not been undertaken since 1980,

the year. in which the SFA's forerunner._FIDECO. eonducted
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research in cooperatlon with the FAO. “The 1980 survey
however indicated that the stocks of large demersal fxsh
"éueh'as red snapper and grOuper Here decreasing.

Tt will therefore be necessary to Keep this informatlon in
mind, when implementing the COastal Fisheries Develdpment ‘
Project, 1n ordér not to exhaust such resourees. The SFA
is presently establishlng a research prOgrém in order to
Fully understand facts conéerning the fish pOpulation.
Informat10n such as body length and fish age is being.
_colleeted ‘and flsh gonéd index analysis is being conducted
'attention to the preservatlon ‘of mangrove ‘aréas and their
natural resources. the 'SFA has begun ‘condueting basic
research on the culturé ‘of ‘the formerly widespread
mangrove erab "It is for the performanee of such
activities that the inclusion of testing equipment in the
“Project was stréssed. To perform sueh researeh aetivitles.
“the SFA disposes of 7 researchers (i ‘of whonm" are curreéently
doing research overseas) - the seale ‘of the equipment has
“_been targeted to meet the needs of 6 researeheﬁs{'
excluding the director - and 5 field’ researehers (who are
employed in collecting fish production data in various
regions) ' : ' '

Hav1ng been established recently. the SFA 1s affeeted by a
laék of equipment and adequate Paeilities. 'Thé setting up

of the- Project has highlighted the urgent need for the
creation’ of a researeh programme.-Cohsequent}y. and’ based
on the réquest for researeh equipment as’ formulated under
the - Prdjeet. the scope of the following equipment is
'regarded as - apprdpriate. L

a. pre0131on sealesj5.l-
'Precision seales acourate to 0 1°mg" are neeessary‘
to ¢0ndu¢t Sueh résearéh’ w0rk as the manipulatiOn
of ehemicals or’ planktbn or the study of otéliths-
and dehydrated fish gcnr\ads..-:-.-= '
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by weigh;ng scales . :
The flve field workérs currently occupied in
colleoting statistlcs on fish cateh lack
appropriate scales and the collection of _
”statlstles is understandably difflcult to perform.
Such. equipment will also ‘be neeessary for the
:SFA'S laboratory room activities and the flshlng
_;gear assembly room. Consequently the 1nclusi¢n in
., the Projeot of the followxng types of scalés is
=appropmate.

0-100 g (for weighlng the interna} organs of -

' fish" or the weighing ‘of angling 1ine5)
labofatory room : 3 units (1 for 2 persons)
for fiShihg -gear _ ._f s
assembly use . : 2 units (1 is spare)

0-1000 g: (for welighing flshlng lines. ‘small
y fish and pre-assembly nets)

laboratory room 3 units (as-above)
for fishing gear o -
assembly use 2 units (as abovye)
'0-3 kg : {for weighing large flsh and f13h1ng
S gear)
laboratory room 3 wnits (as above)

for fishing gear . . e
assembly use ' 2 unitS'(aS'above)

for use by the : _
field researchers 5 units (i for each)

' 0 50 kg ¢ (for weighing large numbers of fish
and fishing gear)

__laboratory room e 3 unlts (as above)

for fishing gear - _ ;
assembly use 2 units (as_aboVe)

foriuse by the' .. . . o -
. field researchers 5 units {1 for each)
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0-100 kg: (for weighing large numbers of fish
' . and fishing gear)

'lébbrétory room 3 units (as above)

for fishing gear S
assembly usé 2 units (as above)

copier

' The SFA currently employs 50 persons but there is
only one photocopler. In order to eXpand research
aetlvitles and assist in the compilatiOn of
statistics or report wr1t1ng a copier is
necessary. '

desk- tOp'caldulators

11 caloulators able to perform the various
algebraic functions are necessary to a551st in the
performance of fisheries resources ana1y31s and
computations {one for each researcher and fleld
researcher).

P. H meters . .
2 meters {including a spare) are necessary in view
~of checking env1ronmenta1 factors in mangrove

areas.

self-registering thermographs'  _
2 thermographs are necessary for work in mangrove
areas,

electric thermometers
2 thermometers (including a spare) are necessary
for work on board the ‘research boat over fishing
grounds.

circular cutter for otolith analysis

AmOng the résearch aotivities of the SFA in
coastal waters, the age_determination of fish from
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k.

1,

~important species is of prime 1mportanee. A
circular cutter (abr351ve drlll) is necéssary to
enable the counting of the rings in the obolith.

scalimeter

A unlversal projecbor is necessary to study fish
scale rings and determine fish age.

refrigerator for storing specimens

A freezer is necessary ko preserve natural
specimens, For the purpose of natural resources
surveys at least one hundred samples must be taken
and measured. The average length of fish being of
30 cm, 100 fish will occupy a volume of '
approximately 150 £, If the actual volume of fish
inside the freezer is 0.4 (occupancy rate) a 350 £
refrigerator is needed. '

refrigerator for storing chemioals

A conventional household use rerrigerator is
necessary to store such substances as decarbonated
otoliths.

underwater camera

Because of the nature of the country, vnderwater

.éequipment is widely avallable and the 'SFA has in

the past perfoimed underwater surveys with regards
to FADs. Nevertheléss the SFA's equipment is

‘_rented_frem ORSTOM and with a view to pursue

future research and training activities to the

afullest extent a small underwater camera is

needed.

dehydrating oven

A small dehydrating oven (pyrostat) is necessary
to obtain information about the dehydrated weight
of various fish organs.
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n. draught chamber _
‘The installation of a small draught chamber is
necessary in order to control theé emanation of
toxic or irritating gasses such as formalin and
other chemlcal reagents., '

o. binocular mleroscope {for dzssections}
A low magnlflcat1on microscope is necessary in
order to perform research on natural resources.'
plankton. fish organs ‘or the degree of maturity of
fish gonads.' '

p. microscope equipped with a camera _
A trinocular-mieroscépe of low magnifieating power
equipped with a camera is also nécessary in order
to pursue the activities méntioned above.

q. conduct1vity meters
To successfully expand research’ activitles. the
measurement of a primary factor, sallnlty. is
'necessary. It is essential to obtain data on
the salinity of sea water in order to- perform
experimentsl aquaculture in mangrove areas, and
effect research on board the research boat and in
the laboratory room. In ¢onséquence a total of 6
méeters is needed (2 per area of résearch),

r. microwave oven _
' A microwave oven is necessary to stérilize
di ssection equipment and samples in’ the course of
'experimental aquaculture. At the moment, a
conventional electric oven belonging to ORSTOH is
used for such purposeées and consequently a similar
oven is necessary under the Project.
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S. scuba diving equipment _
2 sets of. equlpment are necessary in order to
perform-sueh work as the inspection and management
of,Fish Aggregating Dévices (FADs).

€. measuring bOards
2 measuring boards (for the research boat and the
- laboratory room) are necessary to. assess the
length of fish specimens.

u, .calipers
10 calipers are used for measuring fish length in
~the laboratory room and during field research (5
to each activity).

v. current meters_
-Equipment for plotting sea currents and tidal
flows_ls‘necessary to conduct such work as the
search for new fishing grdﬁnds. the development of
fishing gear or the laying of FADs, Accordingly.
the inclusion of 2 current meters amongst
.eQUipmenb on board the résearch boatl is
appropriate.

W. anemometers , : ‘ _
Anemometers aré neécessary to assist in research
boat navigation. 2 units (including a spare) shall

-therefore be nécessary.,

o ¥ plastic sheets

500 m2 of plastic sheets are necessary to

construct simple ponds and conduct experlmental
aquaculture in mangrove areas.

y. dissection kit

2 sets are necessary to perform dissecting work on
fish organs, gonads or extraot otoliths,

- 38 -



z, glass utensils
Appropriate quantities of glass utensils, such as
beakers, flasks, burettes, plpettes. regulating
valves, sampling bottles, blood ¢éll ¢ounters,
funnels and pétri dishes are necessary to
1mplement the afore-mentioned résearch activities,

Traihing'ﬁatérial and Equipmént: training éqUipment will
be suppliéﬂ to two institutions. EsséntiaIFequipmént such
as fishing nets, hand tools and basic materials for the
building of FRP boats will be necessary, with a view to
the two-year practiecal tralnlng programme at the

‘Polytechnic's Maritime School for the young trainees who

will enter the fishing industry.

The SFA envisaged from the first the development of fish

resources and fishing grounds situvated in the peripheral
regions of the plateaus, with an eye to their economic and
resource aspects. ‘The development of these resources is
one of the core objectives of the Project. After receiving
training and guidance from the SFA, some 120 fishékmen are
currently in a position to operate schooners in outer
region waters (21 boats x average crew size of 6 men = 126
fishermen). In future, the SFA will select two or more
fishermen from amoﬁg'those 126 to receive on board

'tralning at every trip {(for short trips of one or two days -

it will be possible to accomodate 10 fishermen).

addition, some 330 fishermen %will be supplied ﬁith'inbbard
engine or perhaps fishing boats under the Project's plan |
for the modernization of the fishlng industry (see below).
Accordingly, training of fishermen in the use and

‘maintenance of equipment is’ indiSpensable to the smooth

management of the Project.
In the Project, some 450 fishermen (120 + 330) will be the

object of training. However, training does not simply
consist of practical work on board the research boat (see
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'above). Tralning ‘and education based on the use of
:aUGIO-VISUBI equipment and’ materials WIll be conducted on
'land The equipment listed below is apprOpriate to such
trainihg and its seale was ‘¢hésen with due- regards to the
request made by the Seyéhelles government '

1)“Fbr“usé'b§ the SFA

‘a. Overhead projector
An overhead‘projeetor'is necessary ih order to
help explain gear assembly, illustrate fishing
grounds, fish migration, ete, ' |

“b.' Slide projector
~ Sinee not all fishérmen will be able to go on
board the reséarch boat, a slide projéétor will be
.heeessary to illustrate fishing conditions in the
outer region of the plateau and the use of FADs
(1ncluding underwater pictures),

C. Video ‘set
A video set is necessary to promote and raise the
efficiency of fishing operations in the périphersal
waters of the plateaus., The equipment will serve
‘to increase the rate of extension of new fishing
"equipment used in these waters by illustrating
“ffiShing conditionss ete. '

" 2) Foir usé by the Maritime School

a. Fishing gear and equipment
' Though there are over 50 persons enrolled in the
course on eoastal fisheries. and Just under 20
following the course on industrlal fisheries. none
- of the 1ndispensable equipment is available.
'Similarly, fishing gear with which to cateh the
bait that is indispensable to the development of
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handline fishing is unavailable, Basic materisls
needed during the two~year course at the Mar1time
.school are necessary. Such fishlng gear 1ncludes
purse- seine nets, bouke nets, trawl nets to
exploit pelaglc fish and handllnes. In
consequence, mininum approprlate equipment for use
at the school has been set as follows: small
purse—seine'nets; 1 set, basic materials for
handiinés; 706 sets, small bouke nets; 1 set,
driftnets {30 units); 1 set.

b. Maintenance tools. . )

There is an acute shortage of much-needed hand
tools for instruction in repairs and maintenance
{at present there are_oniy 5 units per set of
equipment). Such equipment is necessary and

| acéorﬁingly. if 1 set is allocated'for 2 persons,
70 + 2 - 5 = 30 sets of basic hand tools will be
provided.. -

c, Basic¢ materials for FRP building

A course in boat building is offered at the

Maritime School. Yet essential materials are
unavailable and students are unable to do
practical work in boat building. In recent years
however, the demand for FRP boats has risen and

_ consequently basic materials to begin practical
work with regards to the latter type of boat have
become necessary. Nevertheless, since the lifespan
of the equipment is limited, materials for the
building of one small fishing boat (5m) only will

:  be provided under. the Pro_ie(‘:t.__=
D. Research and Training Installation

In order to ease the constraints iﬁ_korking space which
affect the SFA and enable it to perform reseafdh and
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training activ&tieS,SMOothly. the inciusipn into_the
Project of a prefabricated installation is necessary.
With an eye to the activities that will be undertaken,
this installation shall be madé of heat insulating
material. The design and scale of this installation is as
follous:

The researéh and thaihihg installation ¢omprises a
research room, a training room, a storeroom and communal
space. : ' '

1) ReSearch room: during Project implementafion. ﬁhe
current number of . 8 résearchErs will be increased by
another 4. As explained above the activities that
will be undertaken do not simply consist of
laboratory work. For thls reason,; working space has
been allocatéd for 6 persons, or half of the total

humber of researchers~and'this seems appropriate

enough (the head of the division and the five field
researchers are ekcluded)._The-research room is .
divided into a wet zone (for the treatment of fish)
and a dry 20ne (for anaiytical work}. Below is a
break down of the space available for research work
and the storlng of necessary equipment. See Flgure 2.

a, working table* a table will be provided for
dissecting and measuring fish. The table w1ll be
large enough to allew for work on specimens
colleoted for natural resources analysis (3.1 x
1.5 m) . Space for chalrs (0.7 m}) and access (0 6
m) is taken into account, totalling 1.3 m.

b..éﬁbehiméntal deské, deéks are necessary for
research and expetlments equipment. Such equipment
Vineludes ‘a ‘¢eireular cutter for otolith analysis
{650 x 650 mm), a scalimeter (650 x 700 mm), a
dehydrating oven {500 x 500 mm), a binocular
mioréscdpe (300 x 200 mm), a microscope (300 x 300
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___mm),.a mlcrowave oven (500 b 4 MOO mm), a measurlng

board (800 x 300 mm), a preeision scales {560 x
500 mm) and a conductiv1ty meter (650 X 500 mm).-
The desks are ready- made and measure 650 mm by
1.800 mm or 650 mm by 1 ,200 mm respectively.

: Lo o . _ No. of desks
Large desk . eircular cutter 1

scalimeter 1
microscope (2) . 1
dehydratlng oven
+ microwave oven 1
conductivity méter 1
Small desk ' predision scales i
' : -~ measuring board 1
Total | 7

The desks will be aligned against the wall with

éuffiéient el bowroom.

research desk; a desk is supplied to allow two
researchers to write reports, make calculations

- and analyse the reéesults of experiments. With

reference’ to data collected by the Japanese

‘Association of Architects, the size of the desk

2

;uas'éétéblished at 4 m“ per person, totalling 8

2

. me,

~draught chamberj with a view to 'its maintenance

there shall be a 0 2 m space oh both sides of the

' chamber.

refrigerator for-étofing chemicals; space-

alloCation is effected with due cﬁns1detation for

: radiant heat.

rerhigefator for'storing specimens; space
allocation is effected with due cons1deration for

 radiant heat.
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g. copier; will be pbsitioned'ﬁiﬁh due consideration
for the space heeded for mainténance, operation
and radiant heat. Further, extra space must be

" available at the front of the machiné for the
supply of paper. : o
h. shelves: shelves and lockers are necessary. These

consist of ready-made materials, 1,800 x 450 mm.
Numbers are indicated below: -

: _ _ Units
for storing: chemicals 1
glassware 1
ékpefimental equipment 2
files and data 1
Total 5

Access to these shelves is accouhped for.

i. sink; a sink equipped with a sieve is necessary
for e¥perimental work.

‘Below is a break down of space available for each

item.,

o Actual .Aébeésl Total

Item _ space space space
Working table y.5 18.5 23
Experimeﬁts de sk . . 741 | 5.59 13
Research desk | 2.16 5.88 8
Draught c¢hamber _ _ 2.3 ' 2;7 5
Refrigerator for chemicals. 1.2 1.4 2.6
Refrigerator for specimené _"1.0 1 19 2.9
Copier | 0.96 | 2.04 3
Shelves SRR L 4.05 6,45 10.5

Total _ | '25.38 46.62 | 72 m2
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2)

3)

4)

“scuba diving set (0.5 m”.

Training'room;'thé SFA- plans to organize tuo training
sessions per month over the two-year period of the
Project Training w111 ‘fotus on equipment usage and
ma;ntenance and the f1shing teohniques to_be used in
grOunds_outsidé the plateau. Thus, 850 fishermen + 24
months + 2 sessions per month 4 10'meh.'A room able
to accOmodate 10 f1shermen is therefore necessary.
This room will’ be equipped with audlovisual equipment

such as a slide projector and a video. The sereen

and the blaekboard shall both be placed at a minimum
distance of 2 m from the trainees., In the main room
shall be 2 sheélves for video cassettes and slides and
a mobile board (white) shall also be provided.-
Japanese standards for the COnstructlon of videéo

‘rooms of 40 to 50 persons aré available (2.5 - 3.5

2/person). For rooms of a smaller number of persons,

150 % of the above standard is employed and thus 3

m2 per perséon x 1.5 x 10 = 45" m . A surface area of
g5 m2 is necessary.

Storeroom; is réquired to house the spare parts of
equipment on board the research boat (2.0 m3), the
3).'pipe chairs and such like
(6.3 m3). The ocecupancy rate of shelves in the room
and the storing rate of the shelves are assumed to be

0.4 each. The total volumé required is thus 2.8 ER

3

0.4 + 0.4 = 17,5 m°. The height of the room being of

2.5 my the nécessary surface area becomes 17.5 + 2.5
2 o
=7mc

Communal space; 2 toilets are available for men and 1
for women, A washroom is available for each,

' Communal’ space also includes corridors and space

interposing the research and training rooms.
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Total space is indicated bele,ISee Figure'2.

- Researe¢h ‘room 12

- Training room : 5.
Storeroom T
Communal space 29

Total 153 ma

4-2-2 Modernization of the Fishing Industry.

A.

Inboard engines and spare_parts.;vnder-the Project the SFA
strongly urges modernization of the fishing boéts' engines
through the change to inboard engines, which it believes
to be of crucial importance. The;following effects are

1)

2}

3)

expected to take place,

The majority of the fishing population will stop
using inappropriate sméllfsiZe boats equipped with
outboard engines such as pleasure boats which make
fishing difficult and are not safe in rough seas.

The electrical system of outboérd engines often fails
in the course of fishing activities and this can be
dangerous, Fuel cdstS-and othérQOpérating_cOsts_are

-also high. In comparison, inboard engines have
relatively few problems with regards to maintenance

and fuel costs are low.

The'electric power drive suppiied by inboard éngines
allows the use of electric fishing reels, safety

_equipment, fish-finders and othér,equipmeht. Besides
~ being labour-saving, such engines héye a high utility

factor and are cOmparatively,safe.,The SFA's poliecy
for the shift to inboard engines is linked to the
government's finaneial assistance plan for boat
buiiding. See table below. |
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 Table 3. Boat Construction Programme:

-—

__Type of boak 1987 1988 1989 1990 _ Total
Mlnimahé : | T L . '
(outboard englne) %1 (4) (2) (1) - N
Prototype boat _ | : j | -
(12 Hp engine) - b 10 10 26
Lekonomi - . _ | . . o
(12 #p engine) - 7 15 12 6 50
Hhaler 7 : : _ :
(27 Hp engine) 8 8 7 3 26
Schooner (sﬁall) . . . : _.
(37 Hp engine) 5 6 5 5 21
Schiooner {large} |
(56 Hp engine) 1 2 3 - 6
AfDB boat (medium) : -
(100 Hp + engine) *2 {2) (1) - (1) (i)
Total 3146) 37(3) _37¢2) _24(1)_129{11)

*]

k2

Except in areas where it cannot be dﬁspensed with
(such as coral reefs), the SFA does not intend to
encourage the use of this type of boat for fishing
purposes, Fishermen using it do not feature as one of
the groups targeteéd under the Progeet ‘This is due te
the fact that the scale of operations: of these- _
fishermeén and the potential for modernization of this
way of fishlng are very small. '

| The African Development Bank's Victoria Fishing Port
- Development Plan ineludes the building of medium-size

fishing boats. Fishermen participating in this plan
are not considered under the Project, since they

‘already derive benefits from the Bank.
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Excepting the medium-sizé fishing boats which are financed
by the African Development Bank however, there is no
financlal a831stance plan £o faeilitate the purohase or
1nboard englnes. Consequently, ‘the supply of the necessary
eng1nes and basic materials for boats COnstructed 1n 1987
and 1988 is apprOprlate in order to 1mp1ement the Boat
Construetion Programme. With regards to the inboard
engines of boats similar to the Minimahé {(called
'protobtype boat' under the Project), the delivery of these
prototypes and théir moulds is likely to také-piaée'in
early 1988. The boats built in 1988 and 1989 will B
therefore be the obgect of this assistance,. The size and
number of inboard engines provided under the Project is-
indicated below: | '

Units Recipient Boats
12 Hp engine - 48 ?rqtdtype and Lekonomi
o (16+32) type boats
27 Hp eéngine 16 Whalers
37 Hp engine 11 Schoonérs (small)
56 Hp engine 3 ~ Schooners (large)
Total 18

Spare parts for inboard engines will ‘be supplied for a
period of two years and larger spare parts will be
supplied in adequate numbers., Equipment for the stern
assembly of the Shlp and outfittings essential for boat
building shall also be provided.

In Seycheélles, 90$'of_fishing-boats_are powered by
engines. Of'theéerzsi are powered by inboard engines and
this proportion will rise to 43% . under the Project. From
the point of view of the diffusion of these engines, the
Project can be considered to be of immense value.
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Flshlng Gear and Equlpment. In addition to the inboard
engines ment1oned above. fashing gear and equipment shall
be supplled under the Fishlng Industry Modernizatlon
prOgramme. The boats and fzshermep covered by the
prOgramme ére the followlng.

Type of boat Mumber of Average Total
Co : “boats ¢ erew. size workforce
Prototype boat ' 16 2 32
Leﬁbnomi' . _ 32 3 96
Whaler . | 16 5 80
_ Schooner (small) 11 6 66
'Laféeésizé _
sc¢hooner s 3 ' 6 ' 18
Total - 78 . 332

a. Fish-finders: besides enabling fishermen to directly

detect fish in the uneven plateau waters and at the

* bottom of coral'reefs.'fish—finders alSO'heip in
achiring‘knoﬁledge of the ¢onfiguration of the
seabed and detecting fish schools., The demand for
these fish-findeFs is high. since a few boats are
already equipped with small ‘ones and some fishermen
are therefore acquainted with their use. Under the
Project 46 newly-built boats will be supplied with

~“such equipment. with the exception of Lekonomi class
boats, which cannot accomodate such equipment for
'lack of space, ' '

b. Electrie fishing reels: the seabed of the peripheral
- .bléteé& region, whose resource éiploitation'the SFA
is promoting, slants steeply towards the deep.

These waters are rich in fish resources and their

explol tabion has become a matter of great concern.
" However fish is found at depths of about 200 m so

that exploitation using the current handlines is
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'dlfficult. By u31ng the electrlc power drive supplied

by the new 1nboard engznes. fishlng w1th the reels
provided under the PrOJect should prove labour-saving
and efflclent In additlon. the proportlon of large
fish caught in coastal waters bexng hlgh, the use of
electric reels in plateau waters ‘should also be
benefitial and labour-saving, However, the use of
such reels in waters which are not rich in fish
resources is not advisable, since this is likely to
prove uneéonomical. Conséquently;-the boaﬁs to be
supplied with such equipment vnder the Projéct are
large-size schooners, which are capable of fishing in
the peripheral plateau waters. For maximum efficiency
in catching fish, fishing lines are'USuaily set at
intervals of at 1east 3 m over the ship's board51de.
This offérs the p0331b111ty of setting up 4 reels on
a small schooner and 5 on a large one. This gives a
total of 11 boats x 2 reels + 3 boats x 5 reels = 59
reels to be supplied under the Project.

Small Magnetic Compasses: although they are not
étrictly speaking[fishing_equipmeht.jsmall compasses
are requested under the Project. A number of large
fishing boats {schooners) are equipped with compasses

‘but small fishing boats are actually conducting

navigation without such equipment and they find
flshing grounds by relylng on experlence.}Q The SFA
has .in recent times been promoting the use of Fish
Aggregating Devices (FAD)_and:fishinghin_their '
vicinity necessarily requires a certain_control over
direction, For this purpose, the Project has planned
the equipping with small compasses of the fishing
boats concerned., This amounts to 78 small magnetic
compasses., -

Fishing Gear: the total number of professional

_Seychellois fishermen operating in. coastal and

~ K] -



offshore areas amounts to 1.300 The following

1nd1eates the class of boats used and the nunber of
fishermen operating them (Tablé q)y,

Table.ui COastal and foshore fishing_population (1986)
Type of ;uﬁbér$' TV fishing boats “T.arge flshin boats
boat ishing Hithout ith  F N

- Without lengine - Wooden FRP Lhalers SchOO*. Large
boat *1 2 hulls¥2 ners boats
of boats 32 N 55 121 45 24 2
Average. o _ _
crew i Y 3 5 6 10
size
Total  [Approx. b S
work- 300 - 32 - 220 3631 225 148 20
force : :
Total | 1,304

#1:

Although'theré are no reliable statiSticé-évailéble,

approximately 300 fishermén operate from the shoreline

with handlines,
‘divé to ¢éateh octopuss,

®2

ete,

These figures are as of 1985.
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The stagnation of Seychelles' fishing'industry"is ‘commonly
explained in terms of the aging of the ‘labour force and
the obsolescense of the equipment. In reallty. however,
another factor is at work, namely the shortage of
equipment in Victoria's fishing gear shops. With the
recent stagnation of the tourist industry and the
_resultlng strlngency of the forelgn exchange market.
flshing equ1pment dealers have favoured 1nvestment into
high- profit flshlng cr01ses for tourlsts and into
trolling. In addition,’ ‘because the effects of progeots

_ implemented under the latest National Development Plan are
not yet fully felt. the development of fisherles is not
thoroughly under way and 1mported flshlng gear and
equipment are consequently unavailable. Fishermén are
currently using old equipment that needs constanb repalrsE
and is inadequate for the purposes of the Coastal
Fisheries DPevelopment Project Though there is every |
reason to éxpect an 1mprovement. the PrOjeot may run into.
' dlfflculties under sueh circumstances. Consequently. the
inclusion of fishing gear into Project equipment should
prove efficient. Based db its experiehCe_ih selling and
distributing fishing gear, the SFA wishes to be supplied
with unassembled materials (with the excepb1on of
demonstration equipment) for the following three reasons.

1) the equipment can be sold to fishermen at a
cheaper price,

2) characteristieally. fishermen have been known to
turn down new equipment.

3) materials'supplled unassembled ¢an be combined
‘with others or converted to other uses.

Fishermen operating without fishing'boats basically do not
require fishing equipment and they are therefore excluded
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from the number of fishermen beneflting from the Project.
Approximately 1,000 fishermen own boats ‘and wander the
PrOJect a further 332 w111 be supplied ‘Wwith inboard
engines. Equipment provided under the Project will
therefore be targeted ab 1,332 fishéermen, and the quantity
of equipment is decided accordingly.

F1shing line equxpment
in Seychelles Flshlng wlth lines is the most
common method. Among such gear handllnes are used
because of thelr 31mplicity Though the use of
troll 11nes and vertical 10ngllnes is not
w1despread. the advent of sports fishlng has
incited their inclusxon into gear and eguipment
requested under the PrOJect In consequence, Lthese
three kinds of flshlng gear will be supplied.

_ Fishermen OOmmonly utillze three dlfferent types
of handline and troll line to adjust to varying
fishlng conditions. The expected life span of this
gear belng of 6 months. 4 sets of replacements

will be needed to cover the two-year period of the

'Project Accordingly, fish1ng line gear will be
SUpplled in the_follow1ng quantltles, '

For boats being suppiied with inboard engines;

handlines  ' | 3 types'

troll 1ines _ | 3 types

vertical longlines 1 type
7 types

X 4 replacements
x_332 fishermen
9,296 sets

FOr the remaining 1 000 fishermen,
(handline fishing being the most COMMOnN activity)
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hanrdl ines 1 bype
| ' X 4 replaeements
x 1000 fishermen
4000 sets

L el
gl =i e =R

Total 13.296 sets

Fishing nets:
g111net for trevally (mesh 31ze 70 mm)‘ though
'approx1mately 10% of whalers use gillnets to catch
trevally. these nets are 1n pOor condition. Of the
' total naumber of whalers (45 whalers + 16 whalers
to be equ1pped with 1nboard engines = 61 boats)
101. or 6 boats, w1ll therefore be Supplled with
the necessary quantlty of glllnebs.

Beach-seine nets, beach-seine is the main fishing
technique used in Seychelles'-coastal waters and
it allows fishermén to secure the bait for
handlines. However._51nce the area "in which
beach~seine nets can be used is limited by the -
hlghly extended coral reefs around the islands,

7 nets will be supplied for use in the 7 main
fishing grounds suited to such flshing techniques.

Mackerel gillnets (mesh size 45 mm); out of the
208 small fishing boats, some 103 are catching
‘striped mackerel with mackerel gillnets.
‘Consequently 10%, or 20 boatss will be equipped
with suc¢h g1llnets.

Shark gillnets (mesh size 180 mm); the abundance
of shérks in Seychelles waters is well known.
Nonetheiees; the market for sharks is -
comparatively small and a mere 2% of the small
boats catch such fish by using comparatively 0ld
equipment. Consequently 25. or u boats. will be’
supplied with such nets.
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In addltion to the f1sh1ng gear that Wwill be sold to
flshermen. the SFA plans to set up Fish Aggregating

-Dev1ces. The current 5 FADs have proved to be effective
and the supply of a further 5 FADs seems appropriate,

These will be GOmpOSed of mater1als suoh as metal wlrlng.

Below is a summaty of fxshing gear to be supplled under
the PrOJect

“Handllnes | f 7{98ﬁ_sets

eTrawl lines 3,984 sets’
Vertical longlines 1,328 sets
Gillnets for trevally 6 sets
Beach seine nets : T sets
Haokerel gillnets 20 sets
 Shark glllnets .4 sets
FADs , 5 sets

Communleation ‘and Safety Equxpment This equ1pment is
1noluded in the Proaect in order to promote safety
conditions in the fishing industiy.

_ Communieation equipment' such equipment'is'of great value
1n the performance of f1sh1ng act1v1ties or perhaps in

tlmes of emergency and its inolusion in the Project should
be beneficial ‘Although & number of large sehooners are

~equipped Hlth Single Side Band radlo—telephones {35B), the
"high eost of suoh equ1pment prevents it from becomzng

w1de1y used The cheaper VHF equ1pment. on the other hand,
does not allow for communication f'rom the outer plateau
areas. Under the Project. 3 large schooners equ1pped with
56 Hp inboard engines and able to operate in fishing
grounds situated 1n the outer region of the plateau will
be pr0vided with SSB systems (3 sets). At’ present.
maritime commun1cat10ns are handled by the
Teleoommunlcations Authorlty, which transmlts messages to

_.the rece1vers by telephone.
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Safety equ1pment disasters at sea have become fewer,

However. in ordez to promobe the development of coastal
| flsheries and the participation of the yOUng. it is’

1mportant tc establish a system to uphold sarety and
foster the creatlon of a better image for the fishing
1ndustry. It is usually necessary to coerce fishermen into
equipping their boats with safety equ1pment ‘and,
accordingly. the SFA is currently preparing legislation to
oblige fishermen to do so. Undér the Project. the
following shall be sold under ‘the heading of engine spare

parts at discount prices as a first step.

(1) 1life buoys; in view of the space available for
‘equipment, 2 will be distributed to each of the 14
schooners who engage in fishing act1v1t1es in distant

areas.

{2) flanesj'for_the same reason 2 will be distributed to
each of the 14 schooners.

(3) 1life jackets; in view of the fact that they are
’ relatively cheap and take up little space. each crew
member of the boats being equipped with a new inboard
' englne under the Project Hlll receive a l1fe_3aoket.

Prototype Fishing Boat. To assist 1n the change to inboard
engines. the SFA was - deve10ping an inboard engine fishing

boat identical to the Minimahé in large numbers, From the
point of view of low price and light weight. however, it
was not able to achieve this. Though the technical skill

required to build 'FRP boats exists in Seychelles. no staff
is avallable to lay out a plan. Accordingly. the request
for the ‘introduction into Seychelles of a protctype boat
is included in the Project. The bOat shall be under 6 m in
overall length. weigh under HOO kg (because the cost of
building boats at the loecal yards stands at 75 rupees/kg
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for FRP boats the aim is'td build a boat whose cost will
not exceed 30 000 Rupees - approxlmately ¥800, 000‘ the
selling price of the Lekonomi is 60, 000 Rupees) and be
pOwered by a 12 Hp engzne in order to eomply with the
request. After dellvery and confirmation as to its
effect1veness, the SFA w1ll order its constructlon at ‘the
two FRP boat yards operating in Mahé& and 1ts subsequent ‘
dlstrlbutlon and diffusion to fishermen. Aecordlngly. two
prototype boats and two moulds are requested in the
Project. See figure 3. '

Prefabricated Installation., An installation in whic¢h to
use and store the fishing gear supplied under the Project:

' is necessary. The function and scale of the maintenance

room and its adjacent spaee is discussed below,.

§.-2-3 Strengthéﬁing of the Haehinery ﬁeihtehaﬁee System

A,

Essential hand tools and vehicle, Tools are requested in

'_the Prdject.din'order‘to complement the system under which

the serVicing and maintenance of the inboard engines that
form the core of the equipment supply is effected, The SFA
is eurrently using a disused room as a maintenance

. workshop and essential equ1pment such as an electric lathe

is available.

| After assesSing the request for Gfaht Aid, the 1nelu51on

in the PFOJeot of hand tools and repairs equipment is
Judged to be appropriate.-Under .the’ SFA'S organization,
work’ on inboard enginés is eurrently performed in the room
mentioned abové and, in Order to move equipment in or out,
a fork 11ft is rented from the SMB With the delivery of
the 78 1nbOard engines, however, repalrs and maintenance
of the equipment is certain to beeome very difficult. With
a view to avoiding such problems. a truek equipped w1th a
erane is necessary in order for equipment to be handled
and repaired smoothly..

~ 58 -



Figure 3 PROTOTYPE FISHING BOAT
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Type and number of necessary equipment.

a. hand tools: set of Alléen keys, set of tap and dice,

: set Qf-ratchet—spanners, drill set, hand
tools set, bearing puller, punching
machine for packing, grease gun, electric
drill, ignition checker, ete: 1 set.

b. other tools: welding mac¢hine, working table, electriec
cutter, multi-purpose water pump.

¢. truck EQUipped_with a c¢rane,

Equipment Maintenance Complex. The SFA has expanded
rapidly following its establishment and it now numbers 50
employees., The main office building is as yet unbuilt and
equipment maintenance is consequently difficult. For this
reason, a prefabricated installation is requested in the
Project, which will include a maintenance room, a store
room for spare parts, a store room for fishing gear and a
room for the maintenance and assembly of fishing gear.
These are all necéssary for the smooth_implementation of
the support and maintenance system. - k

Scope: the following facilities are necessary for the
‘maintenance complex.

1. maintenance room

2. storercom for spare parts
3. storéroom for fishing gear
4, fishing gear assembly room
5. communal space

1. Maintenance room} moving machinéry in and out of the

disused room whioh serves as the SFA's maintenance
room is bothersome, since there is no road access to
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it, Difficulties are therefore bound te arise when
the large quantities of material and equipment
supplied are delivered, In view of this, the
inelusion of minimum space maintenance facilities in
the Project is necessary. The scale of this room is
computed so as to allow maintenance of the Project's
inboard engines and other equipment as well as the
outboard engines which the SFA has beén repairing up
to this day. The electric lathe, injection tester,
vice and its bases, electric drill and compressor
which are currently kept in the disused room will be
moved. In addition, a 1 tonr crane for the moving of
equipment around the workshop shall be affixed to the
ceiling., _ _
Work to be performed in the maintenance room is
listed below. | |

a. overhaul of inboard engines

b. maintenance of outboard enginés

¢, maintenance of pfopellors and stern assembly parts
d. cleaning of inboard engines '

a. Overhawl of inboard engines
78 inboard engines will be supplied under the Project
and these have to be overhauled once every three
years. A complete'overhaul is effected in 2 weeks, so
that the total number of days of work per year is the
following: |

78 engines + 3 x 14 days = 364 engine/days per annum

Taking the number of working days-per annum to be 200
days:

364 engine/days + 200 days = 1.8 engines per day
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Space is requiréd for the dismantling of the small
inboard engines {12-56 Hp) supplied under the
Project. Approxxmately 2.5 x 3.5 m = 8,75 n° are
requxred per englne.

Consequently: 1.8 engine/days x 8.75 mC + 15m° are

necessary for overhaul activities.

b. Mainténance of outboard engines
The SFA has been performing maintenance work on
outboard engines in its present facilities. There are
some 200 of these engines and small maintenance work
is required every year. The average time necessary to
perform this work is 3 days per engine, so that:
200 engines x 3 days + 200 days (average working

days per annum) = 3 engines per day
Space required for the performance of such work is:
3.3 m° x 3 engines per day = 9.9'm2 s 10 m°

¢. Maintenance of propellors and stern assembly parts
Stern assembly parts must receive a complete check
9veky five years, and this usually takes two weeks.
With regards to the 78 engines supplied:
78 engines + 5 years % 14 days + 200 days
= 1.0 enginé per day.

Space required for overhaul and adjustments is the
following (for the propellor, shaft and other parts):
3.0 x 1.5 = 4.5 mz. Consequently a total space of:

5.5 m° x 1 engine per day = 4.5 me , |

d. Cleaning of inboard éngines
Small work on engines such as simplé repairs and the
overhaul of small parts must be effected at least
once a year. Work can be performed in 1.5 days so
that 78 engines x 1.5 days 4 200 days = 0.6 engines
per day space required is the following: 1.8 x 1.8 =

3.24 n°, and total space required will be! 3 24 x 0.6
2
=2 m
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Besides the functional space menbtioned above the following

space 1s 81s0 necessary.
e. Space for moving equipment and tools
f. access space

e. Space for moving equipment and tools

Space in the maintenance room for using the battery

charger, the electric welder and other implements is

necessary. In this c¢ase the battery charger will
ocoupy 0.5 m2, the welder 0.3 m2

me , totalling 1.0 ne .

f. Access space

and other tools 0.2

Access space allowing each functioh to be performed
is required. A hoist will be affixed to the ceiling,

so that transporting heavy equipment will not be
necessary. Access way of a width of 1 m should
therefore be sufficient.

Space requiréments

engine overhaul 15

maintenance 10
stern assembly work 4.5
small repairs work 2
‘moving implements ]

32.5 m2

Listed above is the net space for the performance of

various tasks. Access space is also necessary. In the case

of an installation such as the_maintenancelroom, net space

of 80% is required $6 that 32.5 x 0.8 = 26 m°
2

of total working space is thus: 32.5 + 26 = 58.5 m".
Existing equipment will be tranSferred_frOm_the present

room to the new maintenance room, Additional space is
therefore necessary.
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1)

2)

3}

4}

5)

Electric lathe: the dimensions of the lathe are 0.6 ¥
1 m space between the lathe and the wall and for
maintenance amounts to 0.4 m. In addition, the
propellor shafts of engines Supplied under the
Proje¢t measure 4 m, and a 5 m leeway is necessary
on the side of the lathe from which materials are
introduced. Accordingly a surface of 10.5 n° is
necessary for operating‘the lathe.

HOrking tables: total space being limited. tables of
0.7 x 1.5 m will be installed on which to perform

small work and place small tools. The main working

table will be constituted of 2 of these tables and
*island space' around it totals 11.9 mg. The two

other tables require a 5.25 n° space each.

Bench drill: the present drill measures 0.6 x 0.5 m,
For pérforming work: space of 0.8 m on both sides of
the drill is hecessary. A total working space of 3.3

m® is required.,

Vice: the present drill which shall be moved to the
hew room, measuring 1.0 x 1.0 m, A 6.0 m2 working
space 1is reqhired.

Other equipment transferred: a compressor, battery

charger, welder and injection tester will be Kept in
the maintenance room. Heéecessary adjacent space is the
following:

Compressor . ' 1.7T x 0.8 - - 1.306
‘Battery charger 1.0 x 0.8 0.8
HWelder B 0.6 x 0.9 - 0,54
Injection tester 1.0 x 1.0 m 1.0 m2
Total | R RE
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‘Accordingly total space required for equipment
transferred is as follows!

Lathe 10.5
Working tabies 27.65 (5.25 x 3 + 11.9)
Bench drill 3.3
Vice 6.0
Other eduipment : 3.7
Total - 51.15 m°

Additional space of 2 x25 =5 m2 is required'for
storing steel pipes,» L or H shaped steel bars, eteé.

Accordingly total space required in the maintenance

Space Name | Total Space (m2)
_ Real working space 32.5
YWorking space L _
Access Space ' 26.0
Equipment transferred 5%1.5
For storing_materiais | 5,0

Total : 114.65

2. Storeroom for spare parts; until now the SFA has
ef fected the sale Lo fishermen of fishing gear and
engine spare parts through its subsidiary, Indian
Ocean Marine, Ltd. This company owns a storeroom for
spare parts with an 88.36 m2 surface area, a 94 0
shop, and it has been storing equipment and
distributing it from these faeilities. There is no
space however for storing Project spare parts. To get
round this problem, it might be helpful to keep large
Project equipment and inboard engines in the crates
in which they will have been packed in Japan and use
these containers as makeshift stores until the time
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of the sale of this equipment, If small equipment and
spare parts are net controlled and regﬁlated. the
sale is-unlikely to occur. The follcowing space will
be needed for housing and controlling equipment under
the Project.

Total Volume

Equipment Units | Volume (m3)
Fishing reel 59 6.1 5.9
Fish=finder ' 46 .06 2.76
Battery . 14 0.04 0.56
Electric generator 14 0.04 0.56
Communication equipment 3 6.08 0.24
Tool spares 1 0.8 0.8
Compass ‘ 78 0.008 0.6
Life jacket 332 0.03 10.6
12 Hp engine - - 48 0.6 28.6
27 Hp n - 16 1.0 16.0
37 Hp " Co 1 1.3 14.3
56 Hp " _ l 3 1.6 4.8
Engine spare parts 12.7

98.42 m3

Some of the equipment listed above can be kept in &the
containers in which it was delivered. However, other
equipment such as fish-finders. batteries,
generators, tool spares, compasses, engine spare
parts and communication equipment must be stored
properly. The volume nec¢essary for this is of 18.22
m3. If stored on the shelves that are situated in the
- storeroom, we may assume an occupancy rate of 0.4,
Further, the height of the shelves being of 2.4 m and
their width being of 0.6 m, we obtain:
18.19 + 0.4 + 2.4 + 0.6 = 31.6 m
AcCordingly, shelves of a length superior to 31.6 m
areé necessary.-in addition, a 1 m elbowroom is
allocated for the 2 types of shelves as follows,

1.5 (x 2.4 x 0.6) x 14 = 21
1.8 (x 2,4 x 0.6) x 7 = 12.6
33-6 m
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Accordingly. storeroom Space ocoupied by shelves is
33.6 m x 0.6 m = 20.16 me, access space is 29.84 (L6%

off the shelveés) and total space is 50 ma.

Storercom for fishing gear; as explained above,
Indian Ocean Marine, Ltd. does not possess facilities
in which to store fishing gear and equipment.
Nevertheless, fishing equipment supplied'under the
Project must be stored, in order to avoid being
damaged by humidity or rats. Since there is little
space available, nets and other equipment_ééﬁ be
stored in the containers in which they were
delivered. Yet at the time and'piace of seliing._
great care will héve to be exercised and small gear

3 of
fishing tackle supplied under the Project are smaller

closely controlled. Further amongst the 72 m

~parts such as fish hooks and lines which have to be

stored adeQuately.'This'small gear makes up 15% of

the fishing tackle and, accordinglys a volume of 10.8

m3 wust be stored on shelves. Space'06eupahcy being

of 0.4, a shelf space of 27 m3

shelves are 2.4 m high and 0.5 m wide.

1s necessary. These

Thus 27 m3 + 280 m+ 0.5mcz= 22.5 m. This is the

total length required for the shelves. Taking 1.8 m
to be an adequate length for shelves we obtain 22.5 +
1.8 = 12.5. 12 shelves shall therefore be required in
the rbom.'Adding a 1 meter elbowroom 2ll round we
obtain a total surface area of 25 m° (10.8 m° of

shelves and 14.2 m2

of accesss space).

Fishing gear assembly room; fishing gear provided
under the Project will be sold to fishermen through
Indian Ocean Marine, Ltd. On the basis of past
experience, a request was made for unassembled
fishing gear (with the exception of demonstration
equipment). Accordingly, the fishing gear assembly
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room shall be contiguous to the storeroom and
guidance over the use and assembly of fishing gear
can be given there. Further, the SFA's fishing gear
research activities have so far been conduéted in the
maintenanée room for lack of adeQUate'facilities.
However, this room is scheduled to be evacuated under
inplementation of the Project and, with the delivery
of a new research boaf with which to eondue¢t research
activities,a more suitable assembly room has become
necessary.

Consequently, space allowing the repair of nets is
required. Among the nets to be sold to fishermen are
gillnets (50 m x 30 units = 1,500 m) of a height of

‘& m, Accordingly, the dimensions of the assembly room

will be the following. A minimum of 5 m is required

for the width {4 + 1.0). Folding the nets when ,
repairing can be done but a length twice that of the
width is still hecessary. Therefore, the assembly

room Will measure 5 m x 8 m = HO'mz.

5., Communal space; for entrance, toilets and washing
room, space amounting to 20 m2 is necessary.
The total area of the complex for the maintenance of
fishing gear is as follows. See figure 4.
Room Size
Maintenance Room' 115 m Height 4 m, movable
' _ ' crane fixed to ceiling
Storeroon 50 m Height 3 m, shelves
{spare parts) . o available
Store room - 25m Beight 3 m, shelves
(fishing gear) _ available
Assembly room 0 m Height 3. m, waist
{fishing gear) high outside wall
' Commﬁnal-spaee 20 m
Total area 250 m
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EQUIPMENT MAINTENANCE COMPLEX

Figure 4
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A-2-4 Improvement of the fish distribution system

Al

Polystyrene box moulding machine for the transportation
and handling of fish. Under the Project the supply of a
moul ding machine is necessary for the manufacture in
Seychélles of polystyrene boxes. These boxes are used for
the preservation of fish as well as for transportation
duriﬁg the export of chilled fish. Polystyrene beads, the
rav materials, c¢an be imported from South Africa. The
amount of foreign éxchahges saved by not having to import
such boxes should be substantial.

The SMB is currently exporting 100 tons of chilled fish
every year. For transportation purposes 4,000 boxes are
imported. Ekports have recenfly risen by 25% (1983-1985),
50 that the number of boxes required for the
transportation of £1sh during the Project #ill increase by
1,000 to 5,000: [(100 tons + 25 tons) + 25 kg per box)l.
Under the Project 332 fishermen will be supplied with 3

- boxes each. The total production capacity of theé moulding

machine is 6,000 boxes per annum, The equipment ¢onsists
of the two parts of the machine {for the lid and main body
of the box), the boiler, pre-foaming machine, treatment
tank, compressor, é&te,

Installation for the moul ding machine

A boiler room is incorporated into the room for the box

moulding machine (See Figure'B). The dimensions of both
rooms are computed according to the following space
requirements:

1) Boiler room; the boiler room is used for the heating
of'the polystyrene_beads. The equipment c¢onsists of
the boiler itself (2.5 x 1.2), a water tank (0.8 «x
0.8) and a steam header (0.3 x 1.0). The boiler room
can reach high temperatures and as such its equipment
must be frequently inspected and maintained. For
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Figure 5

INSTALLATION FOR THE BOX;MOULDING MACHINE

Boiler roon
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! Pre-foaming - [
o machine
Mouldﬂng machine
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2)

this purpose a minimum space of 0.7 m is necessary in

between each machines so that a total area of 15 m

2

is required. The walls shall be made of

heat-insulating material,

Moulding machine room;_the equipment installed in

this room consists of the treatment tank, the

pre-foaming machine and the moulding machine itself.

e,

necessary. Space required is of 3.4 x 3.4 = 12 o“.

Treatment tank; pre-foamed matérials are stored in

thé tank. Room to walk arcund tEhe tank is
: 2

.Pre-foaming machine; it is essential to pre-foam

materials prior to inserting them into the
moulding machine. Required space amounts to 2.6 x
2.6 = 7 m°, including 0.7 m of walking space.

Moulding machine; two separate parts make up the
machine (organ type). 4 m in vertical space are
required to operate the machine. The box itself
and its cover are Méde separately by using the two
units of the machine. Space required by the
méghine (2 x 0.6 m) and working space amount to
8m".

2 is necessary to

Working space; space of 25 m
péfform work around the pre-foaming machine, the
treatment tank, the moulding machine, and other
works such as_the handl ing of compléted product s,

clééning and temporary storage.
Other equipmeéent; an air compréésor and a high

preéessure tank are needed and space of 1.5 % 3.2 =
5 m2 is required,
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f. storeroom} a storeroom is not included under the
Project for the storing of completed polystyrene
boxes and basic materials. However, the following
storing space is necessary:

* for temporary Storage of boxes; lasting at
least a day (32 boxes). One box occupies a
space of 0.3 x 0.4 x 0.6 m, so that 0.07 x
32 = 1.7 m> with a height of 2.5 m

necessary space amounts to 0.8 me .

®#  for storing materials; one day's supply of
basic materials must be kept in this room.
“The materials are stored in drums (cans)
measuring 1.5 x 1.5 = 2.20 m°, which is the

necessary space.

g. drainageways; large quantities of wWater are needed
in the course of the moulding machine's
opérations. Covered drains required to evacuate

used water oc¢cupy an area of 5 mz.

To sum up, the following indicates the spaée requirements
per working fuhction and total space required by the box
moulding machine room: 80 n°. See figure 5.

Spac¢e for Space regquired (m2)
boiler room 15
treatment tank ' 12
pre-foaming machine : 7
moulding machine 8
working space o : 25
other equipment : 5
storeroom ' ' 3
drainageways 5
80m2
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4.3 Installation Plan

The three installations supplied under the Project

necessitate the performance of certain works by the government

of Seychelles.

These include ithe selection of sites (these are

already being prepared by the Seychelles government),

foundation works,

evacuation of unused housés and other works

such as the_provisioﬁ_of electriecity and water supply

facilities up to the installations.

installations.,

The materials for the

whose scope and scale are established under the

Project, will have to be transported to the sites seléeted and
erected above the foundations by a Japanese contractor. Works
to be performed at that time are the following.

Installation

Room

Works To Be Performed (with
regards to equipment supplied)

Researéh and

Research room

air conditioning system,

(fishing geér)

Training draft chamber, ventilation
Installation system, electric wiring, water
supply, drainage work
Training room air conditioning system,
L ‘ electric wiring
Store room ventilation system;,
electrie wiring
Communal sanitary facilities,
space electric wiring, water works.
' drainage system
Maintenance Maintenance ventilation system, electric
Complex room wiring (ineluding 3 phases),
: c¢elling crane installation.
water works, drainage system
Storeroom ventilation system,
{sparé parts) electrie¢e wiring
Storeroom . ventilation system,

electric wiring

Assémbly roon

{fishing gear).

electric Wiring, water WOorks,
drainage system

Communal space

sanitary fac¢ilities, electric
wiring, water works,

drainage system

Machine Room

Box Houlding‘

electric wiring (inciuding 3
phases), water/drainagée works
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4-4 Basic Design

The scale of necessary equipment is as indicated

bel ow.

4-34-1 Strengthening of training and research activities

A, Small research boat:

Small research boat (FRP type)

Overall length

Main engines horse power
Cruising range

Crew size

Fishing gear

Inboard equiphent

B, Research equipment:

-
-

.

about 18 m

125 Hp

600 miles

6

handline, longline.
traps, trolling,
gillnets, eté.

‘radar, fish-finder,

NNSS, S$SB, electric
thermometer,
emergency radio
beacon, etc.

precision scales, weighing scales, de sk-top

calculator, Ph meter, thermograph, circular saw,

refrigerator for storing spéciméns. refrigerator

for stcring chemicals, underwater camera,
dehydrating oven, draft chamber. binocular
microscope, conductivity meter, microwave oven

current meter, etc.

C. Training equipment:

For SFA use : overhead projector, video
equipment, ete.
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