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Preface

I am much pleased to present the preliminary survey report on
Fisheries Training Institute in Ceylon, which was prepared by the survey
team headed by Dr. C. Hamuro, Fishing Boat Laboratory, Fisherics

Agency.

In accord with the request of the Government of Ceylon, the team
was organized by our Agency on behalf of the Government of Japan and
carried out preliminary survey on the subject for the period between
Feb. 24 and Mar, 15, 1972.

I sincerely hope that the report will prove to be useful for the
establishment of Fisheries Training Institute and will contribute to the
promotion of the fisheries in Ceylon.

I would like to express my deepest appreciation for the valuable
assistance and cooperation extended by the competent Ceylonese

authorities, -

July 1972

"L Fands

Keiich Tatsuke
Dircctor General
Overseas Technical Cooperation Agency
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Introduction

Ceylon is an oceanic country with favorable geographic conditions,
having a coastal line of 1,100 miles and being blessed with continental
shelves rich in marine resources especially at her north-western and

northern parts.

Fish is a source of precious animal protein indispensable to the food
life of the Ceylonese, At present, however, the total domestic demand
for protcin-conta'ihihg marine products is about 190,000 tons, while the
quantity of fish catch which Ceylon can supply to her people is about
115,000 tons. Consequently, Ceylon is short of about 75,000 tons of
protein-containing marine products, and the unfilled demand is all met
with imports bought with her foreign cutrency reserves, In 1958, the
Ceylonese Government mapped out the Ten Years Plan Draft  10-years
plan for the development of the fishing industry (Ceylon Fisheries
Corporation Colombo 3 1965) for the purpose of gradual achievement
of self-sufficiency in marine products, but the plan was modified to make
it more practicable after some efforts were made to carry it through.
The present situation of Ceylonese fisheries is far different from what was
conceived by the plan for such reasons as insufficient foreign currency
rescrves and technical problems: since the plan was put into cffect, only
five stern trawlers of 230 tons for trawling and two boats of 200 tons for
long line fishing of tuna were put in operation in the deep sea fishing
conceived by the plan. During this period the fishing production was
increased by only about 4,000 tons a year in trawling in the fishing
ground around ‘the Wadge Bank and long line fishing of tuna in the
fishing ground in the Indian Ocean.

As a consequence, the Ceylonese Government Worked out the
National Programine for the Development of Ceylon’s Fisheries in 1971 as a
more practical general plan of fisheries supported by an intermediate plan
of five years (1972 - 1976) which aims to attzin a total increase of marine

production of about 60,000 tons.



To be conerete,
Present Total Marine Production
{1) Coastal Fishcries -7 100,000 ‘tons

{2) ‘Trawlers & Tuna Boats and 11-ton Boats
(Belonging to the Ceylon Fisheries

Corporation} 4,000 tons
{3) Inlahd Fisheries | _ ‘ 11,000 tons
Total o 115,000 tons .

Target Increase in Five Years to Come

(1) Coastal Fisherics . 25,000 tons

(2) Inland Fisheries ' 10,000 tons
(3) Decp Sea Fisheries 25,600 tons
Total “ - 60,600 tons

The concrete plan of the deep sea fisheries, in particular, conceived -
by the Ceylonese Government is as follows:

(1) 10 "Lrawlers _ - - 6,000 tons
{2) 20 60O-ft Fjsh-ing Craft _ 5,000 tons
(3) 175 45.ft Fishing Craft ' 14,000 tons
‘ (‘f) 2 Pole & Liﬁe V@Ssse!s‘ _ ; _ 600 tons
“Tatal - . 25,600- @ns

However, the plan does not furnish information on the types of 60-ft
and 45 fr. vessels in items (2) 1nd {3). '

'

In an attcmpt to develop deep sea ﬁshcrles as part of thc Programmc
the _Ccylong‘;;e__Gover‘n_ment approached the Japanese Governmeut for
cooperation and suppott in the selection of proper types of fishing
operation and planning and establishment of institutions for necessary
fishevies training.



The Ceyloncse Government has aiready taken some concrete measures
- to implement this plan: the existing Negombo Training Center is to be
: enlarged and a new training center is to be set up in three districts,
- that is, Jaffna, Batticaloa and Tangalle; an educational institution of deep
- sea fisherics of a higher level than the existing Coastal Training Center is to
be built in Negombo; the land and buildings for the training centers to
be established in the three districts have already been secured and the
working budget has been appropriated so that those institutions may be
opened around May 1972, and the construction of the building and
installation of its facilities for the educational institution to be set up in
Negombo are to be completed by the end of 1973 so that the training
there may . be started in 1974,

The Ceylonese Government approached the Japanese Government with
this basic plan for its concrete suggestions including financial and technical

support.

Against this background, the survey team conducted a suevey of
all the basic environmental conditions necessary to determine the proper
types of deep sea fisheries and the level and scale of required educational

institutions and training boats.

The Ceylonese Government has shown the following concrete plan
for attaining the target increase in marine production.

{1) To build fishing boats and equipment for a period of five years,

as mentioned below.

Quantity
3.5-ton power boat 2,200
Outboatd motor boat 5,000
45-ft fishing boat 175
60-ft fishing boat 20
Trawler 10

(2) 'To promote the growth of fishermen's cooperatives, finance them
for acquisition of fishing boats and gear, and improve the accident

compensation system and disiribution systems.
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(3) To improve Gaile and Trincomalee Ports.

{4) To promote the development of domestic fisheries with support
from Japan, Canada, Norway, U.S.8.R,, China, F.A.Q., ctc.

Purpose of Survey
Request of Cooperation to the japanese Government

(1) The Negombo Training Center which was buile in 1961
with - cdoperation of the Japanese Government is to be raised in status
from an inshore fisheries training center to an-offshore fisheries training
center for the purpose of training fishermen who are to be on board
45 — 60 ft fishing boats, and a new training center of the same scale
of the Negombo Training Center is to be set up at Jaffna (northern ;-)arl;.},'
Batticaloa (estern part), and Tangalia {(southern part). The new Negombo
Training Center is to lead the threc training centers which are to be
newly set up, planning the training programmes and carrying them
through and guiding and supervising those three training centers at the

saime time.

(2) The Ceylonese Government wishes to have renewed coopera-
tion from the Japanese Government. To be concrete, it wishes to
receive Japanese experts in fisheries, send Ceylonese trainees to Japan,
and receive grants-in-aid in the form of training boats and equipment
and materials for intensified training. M the Japanese Government is
willing to extend cooperation as requested, the Ceylonese Govesnment,
is ready to enter into a second training center agreement with the

Japanese Government.

{3} The Ceylonese Government requests that the Japanese
Government study the details of the plan formulated by the Ceylonese
Government, make recommendations concerning the methods of training
and training facilities, and despatch a survey team to Ceylon for the

purpose of determining the possibility of new cooperation.



2) Background to the Despatch of a Survey Team Study of the
Request of the Ceylonese Government for Cooperation

In the past three survey teams of experts in fisheries were
despatched to Ceylon, that is, a survey team of about ten experts to
provide guidance to the Negombo Training Center, a’ survey team of tens
of experts to guide the opcration of tuna fishing boats by the Japan-

- Ceylon Joint Fishing Company, and a survey team to provide guidance
concerning fisheries and fishing ports. Moreover, from 1950 to 1960, a
-number of Japanese tuna fishing boats conducted fishing operations in
Ceylonese waters, since those waters wete good fishing grounds of tuna,
and besides, many Japanese survey boats of marine research institutes
entered Colombo Port, conducting test operations in the adjacent waters,
As a consequence, those fishing boats and survey boats furnished a great
deal of mformat;on on inshore and offshore ﬁshmg

Prior to the despatch of the sacvey team, a series of discussion
meeting were held to review the request of the Ceylonese Govern-
ment from a technical point of view and study if effective cooperation
conld be extended, As a result, the following conclusion was reached.

In order to promote the fisheries of Ceylon, flshmy training
should be carricd out for the purpose of developing offshore and inshore
fishing grounds of Sklpjdck, which is the sole undeveloped aquatic resource
of Ceylon, and it is imperative to cultivate fishery experts to furnish a
solution to their insufficiency which is a common problem to Ceylon

and other dcveloping countries,



Basic Concept of Surve}

The necessity of institutions for fisheries education naturally ties in
development of fisheries. The study of possibilities of deep sea fisheries
the development of which Ceylon considers most desirable leads to the
derermination of the type, level and scale of institutions for fishery
education. To this end, it is of prime importance to determine the
types of deep sea fisheries which suit best the requircments of Ceylon,
and considerations should not be limited to such factors as the presence
and quantity of fish to be caught and distance from the fishing grounds
when surveys are conducted to determine the desired types of deep sca
fishing operations. The survey team conducted sutveys with this basic

concept in mind,

In other words, fulfilinent of various environmental conditions which
must be met to help develop deep sea fishery on a continuous basis
is prerequisite to the promdtion of deep sea fishing operations which
have to be run as a sort of a business enterprise, Needless o mention,
however, those cnvitonmental requirements vary with the type and scale
of fishing operation. Although those environmental requirements do not
necessarily have to be exhaustive and be completely met for a certain
type of deep sea fishery which is and has to be developed from scratch,
it is a precondition to be met that some room should be left for
improvement of vatious environmental conditions and expansion of the
scale of deep sea fishery in accordance with or in anticipation of the
future development of fishing operations.

From this point of view, the team decided to determine the types
of fishing operation on the basis of the results of a survey of the follow-
ing envirommental conditions in deep sea fishery the development of
which was considered imperative.

{1} Social envirommnental conditions

{2} Economic environmental conditions

{3) Educational environmental conditions

{4) Industrial environmental conditions

(5} Ecological conditions of fish to be caught



The tcam decided to select the type of deep sea fishery which
would be developed under the present environmental conditions and
determine the types of fishing operation in such a manner that caviron-
mental conditions might be improved in accordance with or in anticipation
of the development of the sclected decp sea fishery.

The team conducted surveys with such a basic concept that the
social environmental conditions of Ceylon should be taken into due
consideration in the determination of the type, level and scale of
institutions for fishery education which would meet the requirements
brought about by the development of fisheries.

[NOTE]  Definition of Deep Sea Fishery;
Deep sea fishery is defined here as a type of
fishing operation conducted for a certain period of
consecutive days on the high sea waters.









Summarized Conclusion

The conclusion reached by the team is summarized item by item as

follows for ease of understanding:

(1) The following three methods of (decp sca) fishery have been
selected as suitable means of fishing to be adopted in Ceylon for the
time being, provided trawling and medium-scale seining are to be started
after pole and line fishing of skipjack has proved a success.

First stage: Deep sea pole and line fishery of skipjack
Sccond stage: Trawl fishery

Third stage: Medium-scale purse sein fishery

(2) Effective cooperation including technical guidance and assistance
is to be extended for about five years, since provision of fishing gear

and materials alonc may not produce any favorable effect at all.

{3) This project should not be interpreted as simple assistance in
fisheries but should be studicd and carried through as a plan which will
produce general effects on the Ceylonese cconomy, since the project is
expected to play a decisive role in the rehabilitation of the Ceylonese

economy, if it proves to be a success.

(4) G.C.E.AlL.s are to be admitted to the training centers for the
purpose of development of deep sea fishery, and training centers of such
a level as a fisheries senior college arc to be established.

(5) Those training centers are to have two courses, that is, fishing

course and engine cousse which are to be finished in two years.

(6) Ten trainces are to be accepted for cach course, and the number
of trainees is to be incrcased by two in the third yecar. The total
number of the first-year trainees is 24 in the third year and is to be
increased to 30 in the fifth year. The number of trainees is to be
increased as requited as fishing operations develop, but the maximum
number of trainces should be limited to about 50.
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(7) A postgradvate course is to be set up o allow a maximum of
two to three graduates of the two-year course rigidly sclected to continue
education and research for about one year. The posigraduate couse
should be left unfilled, if cligible trainces are not available.

{8) The postgraduate course is to be established for the purpose
of cultivating educators of the training centers and rescarch workers of
fishing techniques, and should be of such a naturc as a technical research

institute,

{9) In addition to Japanese experts who are to be assigned to teach
trainees in the two-year courses and one-year postgraduatc coufse, Ccyloncse
professors at relative universities and other experts are to take a part-
time position for fundamental education and training at those training

centets.

(10) The training boat is to be a steel or F.R.P, of 65 tons of pole
and line fishing boat for deep sea skipjack fishing. The boat should
enable trainces to conduct drift-net, trawl-line and sticknet operations.

{11) The training boat is to be operated and controlled in close
and organic relations with the Fisheries Department (Biological and Oceanic
Research Institutes in particular) and educational institutions, and sach
operations and control should be carried out in reality so that the boat
may engage in full activities in surveys and researches of fishing grounds,
occanic condition and fishing methods, as well as in actual fish-cathing

operations besides training,
(32} As an auvxiliary training boat, an 11-ton boat is to be attached.

(13} ‘The training and education should be cojointly carried out by the
Fisheries Department, Research Institutes, the new Negombo Senior
Fisheries College, and training boat.

{14) In order to maintain smooth and effective control of operations
as mentioned in Paragraph (11} above, a chief of Japanese experts is to
be assigned to a post of management adviser directly comnected to the
Director of Fisheries to furnish him with advice and suggestions at all times.
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{15} The graduates of the senior fisheries college and postgraduate
course should be given an appropriate authoritative qualification.

(16} It is desired that about three Japancse experts (including one
field worker) will be despatched to Ceylon as soon as possible so that
they may conduct further field tests concerning live baits for use in

pole and line fishing of skipjack.

{17} It is strongly desired that the Ceylonese authorities concerned
will make efforts to conduct tests for acuustoming terapias to salt water

for use as live baits,

(18) The trainces are to be trained at those local training centers
for one year, and the purpose of training there consists in cultivation of
competent personnel who are able toplay a leading role in the improve-
ment of fishing gear and methods in inshore fishing and repairs of
engines and machines, The present report includes the curriculum of
education and training and concrete plans for achieving effective results
during the period of six months contemplated by the Ceylonese Govern-

ment.

(19} It is hopped that the Asian Development Bank or other inter-
national financial organizations will extend cooperation to Ceylon when
fishing boats for commercial operation are to be built in the future.
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Consideration of Survey Results

1. Genoral Selection of Fishing Operation

It is not reasonable at all to regard solely the quantity of an
aquatic resource and distance from the fishing grounds as the criteria for
determining certain types of deep sea fishery which are to be developed
in the future in one country. Needless to mention, the environmental
conditions of Fish species are important factors for the development of
fishery., THowever, it is of great necessity to study to the fullest cxtent
whether the country has various foundations for the catch and consump-
tion of those species of fish which may permit the country to
maintain and promote the deep sea fishery. It is equally important to
sibilities of improvement of the environmental conditions which form the

basis of those foundations. .

Accordingly, the team conducted a survey of the social,
economic, industrial and educational conditions of the country and
investigated into the stock of the species considered and distance from
the fishing grounds for the purpose of determining the types of deep

sea fishing operations.

The examination of the results of suivey of the social
enviconmental conditions has made clear that it is of vital importance
to sclect such types of deep sea fishing operation which may produce as
large a catch as possible in view of the future population growth and
increasing demand for aquatic animal protein. The examination of the
results of survey of the economic cnvironmental conditions has made
clear that is is desirable to sclect such types of deep sea fishing
operations which may enable fish to be supplicd to the nation at as
low a cost as possible and such species of fish as currently bought from
abroad to be c'au.ght. The survey of the industrial environmental
conditions has also made clear that the type of deep sea fishery to be
adopted must not require extremely sophisticated and expensive fishing
gear and that such a type of deep sca fishery must permit a
sufficiently great number of fishing boats to make port at Galle and

Trincomalee for supplies and fuel.
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As a result of a survey of the cnvironmental conditions -of
the fish specics to be caught, pole and line fishing of skipjack has
been selected as appropriate deep sea fishery, as shown in Table 1.
‘The results of survey of the educational cnvironmental conditions have

also led the survey team to conclude that pole and line fishing of
skipjack is an appropriate type of deep sca fishery for Ceylon.

Determination of the ’I‘ypﬁ of Deep

Table 1
Sca Fishery
Environmentat Species of Fish Appropriate Type of Deep Sea Fishery
Condition and Order of [mportance
Environmental . 1. Skipjack Pole and line fishing

Condilion of
Species of Fish
to be Caught |

Educational Condition

2. Tuna

3. Demeysal fish

W e

. Troll line fishing

Medium-scale scine fishing
(Swrface fish other than skipjack
should be the main catch.)

1. Long line fishing

2. Drift- and gill-net fishing

3. Pole and line fishing

—

Other {raw] fishing

2. Pair trawl fishing
3. Single-boat trawling
| ‘ .
Sochal Environmeptal} 1. Skipjack 1. Pole and line fishing .
Condition ) 2, Medivm-scale purse seinc fishin
2. Demersal fish I, Other trawl fishing
‘ © 2. Pair drawl fishing
3. Single-boat trawling
Economic 1. Skipjack 1. Pole and line fisfling
Envirommental 2. Demersal fish 2. Otter trawl fishing
Condition
© Indusirial Condition 1. Pole and line Fishing
: 2. Other types of fishing

No specifically negative Factor

1. Pole and line fishing shipjack

2. Otter trawd fishing
3. Meditun-scale purse scine fshing

Finai Sclection




As shown in Table 1, linc fishing of skipjack can be said to be
the most appropriate type of deep sea fishery in view of all environmental
conditions of Ceylon. On the other hand, fish cannot be caught by
otter trawl fishing in such large quantitics as tequired by Ceylon, unless
fish arc sought far off the coast, and medium-scale purse scine fishing
cannot be considercd an appropriate type of deep sca fishery for Ceylon,
because it requires highly advanced techniques from the viewpoint of the
oceanic condition and fish may be tired to death while hauling and
closing a net or the freshness of fish may be reduced to a considerable

extent because of the water temperatute.

As a conclusion, pole and line fishing of skipjack can be said
to be the most appropriate type of decp sea fishery for Ceylon, if the

problem of live baits can be solved.

2. Educational Institutions Necessary to Dovelop the Selected
Type of Deep Sea Fishery

2.1 Level and Scale of Appropriate Institutions for Fishery
Education

2-1-1 Level of Educational Institutions

The level of the new educational institutions to be set
vp for the development of decp sea fishery depends on the position which
their graduates occupy in fishing operations and type of activities they
perform in practice. ‘The level of those institutions may also depend on the
method of fishing, The determination of the level of education may be
influenced by the purpose of education, that is, whether the trainees should
learn only how to operate a deep sea fishing boat or they should also
acquire technical and economical knowledge required for the development
of deep sca fisheries to play a leading role in the future. Be that as
it may, unlike inshore fishing which is a general practice in Ceylon
except for a limited number of fishermen engaged in deep “sea fisheries,
deep sea fisheries require a certain level of technical knowledge with
which to determine the position of a fishing boat in the ocean and
understand and analyzc the oceanic environmental conditions with accuracy
to seeck 2 school of fish, since a deep sea fishing boat must go out far into
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high scas unlike an inshore fishing boat which may always determine its

position with reference to the land in sight.

Furthermore, since Ceylonese deep sea fishery must
start from scratch, surveys and rescarches must be conducted in parallel
with an cffort to develop decp sea fishery so as to improve the fislﬁng
methods which best suit the environmental conditions of the fish species
to be caught before attaining the stage of simply repeating an established
method of fishing, In addition to these surveys and researches,
technical and managerial researches are also necessary to ran deep sca
fishery as a business on a profitable basis. Accordingly, fishery education
in Ceylon should be different in nature from that of those countries

where deep sca fisheries are an established practice.

In Japan, for instance, the majority of officers of
fishing boats of tens or hundreds of tons are not graduates of a special
institution of fishery education, They obtain the seaman’s compctency
certificate after they acquire experience and knowledge in a fishing boat
and engage in deep sca fishing operations as officers, captains or chiefs,
In thosc countries where deep sea fisheries are far advanced, however, fishing
operations themselves are conducted according to a highly systematic programme
with logical and scientific techniques, and those techniques include a great
deal of results of studies and rescarches conducted in variouf field such as
biology, oceanography, fishing gear and methods, mechanical engineering,
etc. Accordingly, fishermen can learn [ishing techniques for themselves
to become officers while being engaged in fishing operations without receiving
education at a special institution of fishery education, since those leading
fishing countries have an established systemi in which [ishermen can cultivate
theiv knowledge and techniques in a fishing boat and obtain a competency

certificate other licences.

In Ceylon, however, such an educational foundation is
not cstablished since deep sea fishery is going to be inaugurated for the
fiest time in the history of Ceylon. As mentioned before, it is not
sufficient to cultivate officers of fishing boats in Ceylon. The purpose
of cultivation of experts in deep sea fishery must include the training of
high class technicians and experts who are able to conduct biological and
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oceanographic researches for finding schools and improve the fishing gear
and methods which may be used in catching the detected schools.
Moreover, it is only natural that fishery education in Ceylon should also
include the cultivation of educators of those technicians and experts.

As a result of surveys conducted in Ceylon, the
team has concluded that Ceylon should start deep sea fishery first with
shipjack pole and line fishing, and then otter trawl fishing and medium-
scale purse seine fishing in order of mention. Judging from the
techniques required in these fishing operations and reasons mentioned
above, the new educational system of fishery should be of such a level
as the fisheries senior college. Accordingly, the fisheries senior college
should receive those selected out of the graduates (G.C.E.A.L.) of the
advanced course who have completed the science course of senior
secondary education of the old educational system. The senior fisheries
college of the new educational system should also receive those sclected
out of the graduates who have finished the science course of the upper

school fo the two-year educational system. (See Fig. 1)

2-1-2  Number of Applicants for Fishery Education and
Other Related Problems

The present educational system of Ceylon is as shown
in Fig. 1. The difference between the old and new educational systems
lies in the fact that importance was attached to the art course
and commerce source in the old system, while priority is given ro the
science course in the new system. However, five years are required
before the graduates of the senior secondary education of the new
system become available for further fishery education, since the first
graduates of the senior secondary education are expected to come out in
1977. For the coming five years, therefore, there is no alternative but
ta give fishery education to the graduates of the old educational system
which attaches importance to the art course and commerce course.

The unemployment rate of the graduates of the
science course is as low as 2%, whercas that of the graduates of the
art and commerce courses is as high as 50%. It is undesirable that
the new fishery educational institutions which are planned to be (and
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must be) established should reccive graduates of the art and commerce
courses, because graduates of courses other than the science course will
find it difficnft to understand the lessons in view of the educational

curriculum of those fishery educational institutions.

As shown in Table 2, there have been a great number
of candidates for entrance to the senior fishery college in every term,
but it is an undeniable fact that those candidates are weak in scientific
subjects. Accordingly, the problem of fishery education lies in the fact

that it must be given to the graduates of the science course.

The problem will be far easier to solve by the time
when deep sea fishery is developed as a business, since the importance of
this industry will have been widely recogniced and fishery education can be
given to the graduates of the schools of the new educational system and
a greater number of graduates of the science course by this time. In the

meantime, however, some special measures must be taken.

If things are left to take their own course without
taking such special measures for this problem, the fishery education may
prove fruitless and the deep sea fisherics will not show any satistactory
development. The sole and most important measure to be taken in this
connection may be to show practically remarkable results of deep sca
fisheries. In other words, what matters most is to show an actual catch
of shipjack to make people understand that deep sea fisheries have
possibilities of developing as a business and contributing a great deal to
the rehabilitation of the Ceylonese economy in the future. To this end,
the training boat should not be regarded as a means of training only, but
the mission of the training boat as a pioneer of shipjack fishing musc be
fully recognized. In other words, the training boat should be utilized to
the fullest extent in actual fishing operations as well as in surveys of the
fishing grounds in close cooperation with the existing Research Stations
belonging to the Fisheries Department for the first year of navigation
training, not speak of the period during which training is not scheduled.
{Sec Fig. 1), It is ardently desired that 2 pioneer boat intended for use
in actual fishing operation will be provided, if possible, for cooperative

activitics with the training boat.
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It is also pointed out that the Ceylonese people’s
subconscious distinction of trades may baffie the qualified G.C.E.A.L’s
in their aspiration for education at the new fishery educational
institutions. However, the problem of trade distinction will be gradually
solved, if it can be demonstrated that skipjack pole and line fishing
can develop as a business in the future.
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2-1-3 Number of Students of the Mew Fishery Educational
Institutions and Kinds of Courses

Great care should be employed in the determination
of the number of students of the new fishery educational institutions
which make it a principal aim to cultivate leaders of fishery to be
assigned to promote underdeveloped deep sca fishery and make it a
sccondary aim to cultivate the educators of those institutions and staff
members of technical research institutes of fisheries.

The reason is that it is evidently not permitted to
allow the graduates and students of those fishery educational institutions
to conceive a fear of umemployment or fail to be employed, until the
Ceylotcse people recognize the fact that deep sea fishery is an attractive
industry for Ceylon, Accordingly, the number of students of those
institutions should be such that all of them may be employed upon
graduation, cven if no commercial fishing boat for skipjack pole and-
line fishing does not exist at all at that time. In such a case, it is
desired that they will be employed as candicates for the officers of the
five trawlers and two long tuna liners already engaged in deep sca fishery

and lecturers of the senior fishery college.

Trom this viewpoint, an appropriatc number of students

may be as follows:
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Table 2°  Planned Number of Students

1074| 1975 1976 1977 1978 1979 1930‘1981 1592] 1983
¥ tst {2nd {3rd [4th I5th [6th [7e | 8th | Sth | 10t
ear year | year | year |year | ¥oar JYear | yoai § yoar | year | year

I
piShing ) " n 1%} T " # u..
Course (2 yi1s} 10 12 Is
Hngine : " " ;s L]
Course (2 yus) 19 ” 12 vo[1s »
Total : ) w w ‘ » 1 u W "
Number 20 24 30 1 - ‘ )
Numnber of
graduratcs
rC. - - |10 » 12 12 pis |y v
B R S TN B LTI AR 2T R A
Amianccd
Cownrse (1 yr)
rC. - - r 12 2 2 3 3 13 3
EC. Sl T2 (2 221313 |3 |3
Number of
Graduates
F.C. — - - Y3 2 P 2 3 3 3
B.C. - - - 2 p 2 2 3 3 3
— ]

The new fishery educational institutions are to have a
regular course of two years and a special course of one year, and both
courses are to be divided into a fishing course and an engine course.

The applicants for entrance to these institutions must be qualified G.C.E.A.Ls,
and only those who have finished the science course are to be admitted
upon examination, The number of students of the advanced course or
postgraduate course is to be limited to two and is to be increased to

three in the seventh year. The number of students of the regular course

is to be increased to fifteen in the fifth year and a further increase is to

be determined depending on the development of skipjack pole and line
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fishing. Howcver, the education should not be limited to skipjack pole
and line fishing but cover a wide range of deep sca fisheries at large,

2-2 Outlook for the Bmployment of Graduates

As discussed in Paragraph 2-1, the number of students to be
admitted to the fishery educational institutions should be determined
depending on the development of skipjack pole and line fishing, If the
number of students is limited at the early stage of deep sea fishin;g,
complete employment may be possible. The graduates of those fishery
cducational institutions may be employed, fitst, as candidates for officers of”
the skipjack pole and line fishing boats, and the trawlers and tuna long
liners already engaged in deep sea fisheries, sccondary as technicians of the
Fisheries Deparement, Fisheries Corporation and fishing companies, and thirdly
as lecturers of the local training centers of fisheries. Lastly, those graduates
may take the advanced course of the new fishery educational institutions and
may be employed as lecturers of the new Senior fishery college or
research workers of the research institutes which are expected to be
established to promote technical researches of fisheries.

2.3 Location of the New Fishery Educational Tnstitutions and

Facilities

It can be said that Negombo where the Ceylonese Govern-
ment plans to set up the new fishery cducational institution has been
rightly selected as a site for construction of such an institution. However,
the plan of construction the new educational institution in the proximity
of the old training center is not considered reasonable, since the available
area is not large enough. It is thercfore necessary to move the old

training center to some other location.

However, the site of only three hectares available at
Negombo is not large enough to train more than a total of 60 students
of the regular courses in the first and second years, that is, 15 students
of the fishing course and engine course each, and four to six students
of the advanced course. It is morc desitable to move the training center
to some other location rather than expand the site to admit a larger
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number of students in order to cope with the developmént of deep sea

fishery.

Negombo is generally an appropriate site for construction of
the new fishery educational institation, because, as to be mencioned in Para-
graph 2-5, the site is located at a reasonable distance from Colombo University,
Fisheries Department and Fisheries Corporation so that professors of
Colombo University and staff members of those governmental organizatjons
may be able to teach at the new fishery educational institution as
lecturers. From only a geographical point of view, however, the new
fishery educational institution may be set up in Colombo to advantage,
The facilities which are 1o be installed in the proposcd site ar Negombo

arc shown in Fig. 2

2-4  Curriculum of the New Fishery Educational Institution

The lprincipal subjects to be studied at the new fishery

educational instirution are as shown in Table 3 and 4.

Table 3 Subjects by Schooi-year (Fishing Course)
School-year ist 2nd Adyanced Contenis
vear yoar Course
Subject
Iatroduction to o General fishing and manufacture
fishery of aquatic products
Fishing grounds Characterisites of the deep sca
(including o o fishing grouvnd, plankfon and
oceanography) fishing, and inttoduction to
: oceanography
Econology of fish O Licology of aquatic animals
Introduction to Paysical explanation of fishing
physics of fishing o O 8]
gear
Materials of fishing o o o Properties of the materials of
geat fishing gear
Construction of a o a Construction of fishing and
fishing pear netiing gear
Fishing methods Sounding of fish schools, vcological
© o o characteristics of fish, and applica-
tion of fishing methods
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School-year

a fraining boat)’

1st 2ad Advanced Contents
Subject year year Course
Ges-navigation o o Coastal navigation, navigation aids,
bearings and magnetic compass
Celestial navigation Introduclion to astronomy, calcula-
o o tion of the longitude, and . : -
determination of the ship’s position
Steerage Fundamentals of stecrage, general
o o steorage and stecrage in stormy
weather
Preservation of 0 Preservation of fresh fish and
fish catches primaty processing of fish
Fishing boats '0 o Introduction to fishing ships
{Classification, construction and
equipment of fishing ships)
Engines o o Quilinc and terms.of the engines,
internal comibustion engines, shafts
and propelless
fntroduction to o o Types, functions and operation of
the Fishing the fishing equipment and
cqtipment eguipment of fish proccssing
Hygienics Q Hyglene in fishing ships
Introduction to o Quifine of the intcrnational laws
the internafional
taws
Indroduciion to Types and outtine of methods of
radio -communi- o elecirical comenunication
cation
Tishermen’s o Characteristics and management ‘of
cooperalives fishermen’s cocperatives and
businesses n by fishermen's
cooperatives ’
Qceanic Weather repori, weather chart,
meleorology and marine accidents
(IHield Tr_aining)
Yishing gear {raining o o]
Steerage training o
Engine training e}
Navigation training © o
Fishing training - o .0
Radio communica-
tion training o
(Training: on board o
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Table 4 Subjects by School-year (Engine Course}
Schoolyear
Ist 2nd Advanced o
Subject year year Course onteats
Introduction to o Fishoties in general, and manufacture
fishery of aquatic products
Mce]aanica.i o o
mathematics
‘Mechanical smaterials o} o
Mechanical {echnology o Casting, welding, machining and
heat treatment
Internal combus- o o o Gutline of the internal combustion
tion engings i ) and diesel engines
Mechanics o O o Materials and construction of
machines
Mechanical drafting o} o] O FPundamentals of drafting and
mechanical drafting
Electricity 0 O Introduction to clectricity, AC
motors and receplion and distribu-
tion of electric power
Fishing machines o o Types, functions and operation of
fishing machines
Fishing boats Outling of the fishing ships
Q (o] © (Classification, construction and
’ equipment of fishing ships)
Meterage (] o} Q
Introduction to o o Principle of refrigeration, coolants,
refriperating and refrigerating cquipment
equipment
Propellers a [¢] (o]
(Ficid Training)
Cartography and a Fundamentals of catfography and
drafting draiting
Designing and Applied drafting
drafting o
Material experiment o Measuremont of the strength of
materials, cte.
Machining 184 Machining
Engine training o] Qperation, disassembly, construction
and function of the engine
Welding training o

— 29




2.5  Number and Coinposition of Instructors

As already described, success of deep sea fishery develop-
ment in Ceylon depends primarily on whether good catches are actually

attained or not.

] For this reason, the chicf Japanese cxpert should be
appointed the management advisor serving directly under the Director of

Fisheries Department.

Instructors should be composed of Japanese experts and pari-
time Ceylonese insttuctors, 1t is hoped that their composition will be

as shown below.

Fishing Course: 3 Japanese cxperts {1 serving concurrently
as management advisor)

4 part-time Ceyloncse instructors

Engine Course: 2 Japanese experts
3 part-time Ceylonese instructors

Training Boat: 2 Japanese cxperts

Training is to be given by Japanese experts ot 'part-time
Ceylonese instructors aided by Ceylonese assistants.
2-6  Training Equipment

Training equipment and instrument required for the fishing
course are shown in Table 5, and those for the engine course in
Table 6.
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Table 5  Training Equipment and Instrument for Fishing Course
. [ Cost
{tem Quantity (Thousand yen)
{Total of fishing gear) 2,170
Fish Finder 1 390
Automatic Skipjack Angler ] 500
Others 17 1,280
(Tolal of naufical training instrument) 2,482
Equipment For Deviation Adjustment Training ] 350
Lag ] 182
Loran 1 550
Radar 1 1,200
Others 8 200
{Total of equipment fo; seamanship training) 1,148
Equipment for Collision Prevention Training 1 150
Structural Model of Stem and Stern 1 190
Model Hydraulic Pump {motor driver) 1 380
Others : 9 428
(Total of training equipment for Occanographic and
meteorological observation) 2,564
Lfeetric Water Temperature-Indicator 1 175
Automatic Set-currenl Recorder i 272
Aqualung 1 300
1 710
Ancmometer-wind Direction Recorder I 145
Others 18 9202
Total 9,000
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Table &

Training Bquipment and Instrument for Bngine Course

Quantity

Remarks

Marine Diesel Engine
Hydrautic Dynantonieter
Air Compressor

Qil Cleaner

. Propeller, Propelfer Shaft, and Stern Tube

Thermoslectric Thermometer for Exhaust Pipe

CO2 Meter
Others
(Toial of Bngine and Related Tquipment)

Universal Testing Machine

Shore

Brineit ) Hardness Meter
Metaloscope

(Total of Material Tesling and Experimenting
Eguipment)

Gas
Electric
Lathe
Fout-in-one Machine

)} Welding Machine

Horizontal Milling Machine
Vertical Milling Machine
Hack-sawing Machine

Teol Grinder

Mitling Cuiter

Others

{Total of Welding Apparatus)

Diescl Engine Generator
Switchboard

Rg) Motor
Rectifier
Others

(Total of Electrical Equipment)
(Total of Model Equipment)}

Tatal

set

-  m jes e

18

1 each

I cach

1 -3

Rt s e kak e

14

1 ecach

20

9 P8, 4 cfs

3PS
For LO

14 poiwt contact
type

Relaying type

3 kW, 3P, AC
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3. Tonnage and Functions of Training Boat
3-1  Tonnage of Training Boat

A fishing boat operating on a commercial basis is required,
of necessity, to have an optimum tonnage satisfying various conditions
such as safety, payability, fishing method, catchability cocfficient, crew
accomodation and working condition. The tonnage of a training boat,
too, must be determined with due account taken of the safety of
operation and aumber of trainees. In the case of the training boat which
will be furnished by the Japanese Government, it is advisable that a
careful study be made to decide on the minimum required tonnage and
cut down the cost. From this viewpoint, the team assumed that the train-
ing boat will be employed chiefly for the purpose of giving training in
deep sea skipjack pole and line fishing, and prepared a diagram of
correlation hetween the tonnage and such factors as the construction cost,
vumber of crew, capacity of the hold, number of days and distance of
voyage in order that an optimum tonmage may be obtained from the
numbet of trainees.

If the fishing coursc and engine course are to be offered for
12 trainces cach as shown in Table 2 for simultancous training aboard
the training boat, the number of trainces will total 24. With one each
of Japanesc and Ceylonese instructors added to this number, the total
of crews from the College will be 26. Since the boat will be manned by
11 of its own crew comprising captain (1}, skipper (1), chief engineer (1),
deck-hand (4}, engineer (3}, and cook (1), it will carry a total crew of
37. Hence, the tonnage of the boat turns out to be 90 tons and the

construction cost approximately 84 million yen.

However, since the training in the two courses need not
be simultaneously conducted on the boat and no inconvenience is expected
to arisc from conducting the two courses separately, the tonnage can be
determined with 24 taken as the total number of crew to be carried at
the same time. (12 trainees, 1 instructor and 11 of boat’s own crew).
Accordingly, the tonnage and cost will be 56 tons and about 48 million
ton respectively as can be obtained from Fig. 4.



When the training boat is not employed for the purpose of
teaining, it should be used for actual skipjack pole and line fishing opera-
tion. In such a case, the boat should carry, in place of the 13-member
training crew (12 trainces and 1 instructor), fishermen and rescarch
staffs who will engage in the study of aquatic animals and other subjects.

To meet any substantial increase in the number of trainees,
teaining on the boat is to be given over a number of times by dividing
trainces in cach cowse into groups, or the boat is to be designed to have
a tonnage large enough to accommodate the estimated increment of
trainees. It can be reasonably anticipated, however, that a new training
boat will be constructed to meet such increase because the dcvelop‘mgnt
of skipjack line fishing will have made a substantial progress by the

time when the increase is actually requived.

However, it is both practical and advisable that the tonnage
be determined on the assumption that the number of trainees in each
course wibl be increased to 15. In other words, the boat should

preferably have a tonnage that enables it to carry a total crew of 27.

Boat’s own crew 11
Trainees 15
Instructor 1
Total 27

Hetce, the tonnage is set at 65 tons and the cost 62
million yen. The cost, however, would have be estimated to reach 70
million in consideration of the future rise in consideration of the future

rise in construction cost.

3.2 Functions of Training Boat

Apart from its training function, the training boat is
requited to fally display the role of a forerunner in skipjack pole and line
fishing operation which offers a promising prospect and a high develop-
metit potential for Ceylonese deep sca fishery. Development of deep sea
fishery into the country’s basic industry will not only check the outflow
of forcign cutrency reserves for import of fishes but also provide the
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basis for developing rclied industries. This will open the way for re-
habilitating and stabilizing Ceylonese national cconomy.

Accordingly, the training boat should be capable of actually
catching skipjacks by line fishing method and perform, at the same time,
the function of giving supplementary training in drift and gill net fishing
and long line fishing. TFucther, a bait fish carrfer should be provided since
live bait is indispensable for skipjack fishing, and freezer with a suffictent
capacity should be installed so as to produce cold sca water in which
fishes are to be kept.

Living quarters of trainees should be separated from those
of the boat’s crew sinee the boat’s prime objective is training. The
captain and the instructor should be given a private cabin.

The training boat should preferably be a stcel boat or 2
FR.P, boat, Priority should be given to F.R.P. boat since it can avoid
the corrosion and teredo damage of wooden boats and save the corrosion
preventive maingenance work required for steel boats. It may be added
that the technical level in Ceylon is high enough for any repair work that

may be required for F.R.P. boats.

3.3 Equipment of Training Boat

(i) Equipment for skipjack line fishing

{a) The boat would have a fishing platform extending
on all its sides with sprinkler tubes arranged on its
lower outside part and a suitable scawater pump

installed in the cngine room.

{b) The boat should also have a fish hold in which
sea water can be citculated through holes with
vemote controlled valves on the boat’s bottom.

(¢} To cool down sea water in the fish hold, a cold
sea water tank with cooling pipes arranged on its
outside should be installed in the fish hold, and
cold sca water should be pumped into the fish
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(i)

(iv)

() To prevent the skipjack blood to flow from the
deck -into the sea, the holes in the bulwark . -
(scappers) should be so designed as will be closed
during fishing operation. . :

{¢) Winches and other equipment should be installed
for landing the catch when the boat is berthed. -

() Fishing rods, line and hooks.

Equipment and arrangements for drift and gill nes

fishing

(a) An open space of suitable size should be provided
on the stern for smooth netting work.

(b} A detatchable payout roller should be installed at
the stern,

{c) A roller should be installed on the edge of the

_hold through a suitably arranged conveyance pipe

by a power pump.

fishing platform on the front port side of the
front deck and a detachable line hauler on the
deck for smooth hauling work.

Equipment and arrangements for longline fishing.

Same as for ltem (ii) above.

Equipment for navigation training

Sextant (irainces should carry their own

sextants) L unit
* Chronometer ' 1 unit

Magnetic Compass {1 each to be

installed on and inside the bridge) 2 units

Wind Direction-Velocity Meter 1 set

{vane type)

Towing Speedmeter 1 unit
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Depth and Temperatare Indicator-
Recorder (or a set of telemetesing depth
and temperatute meter and electric

water temperature meter) 1 unit
Secchi Disk 1 unit
Colour Indicator 1 set
PH Meter 1 unit
Salinometer 1 unit
Other egquipment

Lifeboat Raft For 30 persons
Life Buoy For 30 persons
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Cost per ton (10 thousand yend

iso }-.
100 |-
L1
1 |
0 50 100 {ton)
Tonpage
Pig. 3 Estimation of Per Ton Cost of F.RP, Boat for

Skipjack pole and Line Fishing

{Inclusive of Hull, Engine, Machines and Equipment,
and Fittings)
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1.4 Operation and Payability of Training Boat

3.4.1 Operation of Training Boat

The Senior Fisheries College is essentially intended for
the devclopment of deep sea fishery. Deep sea fishery bears closely
upon the rehabilitation of Ceylonese cconomy in that it promises the
improvement of the country’s economic infrastructure through self-supply

of animal protein and saving of precious foreign currency reserve.

Wihat must be done through the training programme for
smooth development of deep sea fishery is to demonstrate actual and

convincing catches to the trainees and Ceylonese people..

it is therefore urged that the training boat will be
engaged not only in the training but also in the actual fishing
operation and biological and oceanograpluc researches in the fishing

grou nd.

_ For this purpose, smooth and satisfactory operation
of the training boat should be ensured by the close coordination between
the Fisherics Department, its research _institute, the Senior Fisheries
Collégc at Negombo as well as by their full understanding of the
significance and target of the training prograrmne.

If the training boat is completed and the college
opencd in 1974, no training will be conducted in that year. The boat
should therefore be used for actual ﬁshmg operation and biological and
oc_f_:a‘_-noographic survey in the fishing ground throughout 1974. In 1975,
tl\i‘;cé months should be allotted to intermittent or continuous training
in the fishing course, one month to the training in the engine course,
and seven months to gctual fishing operation and surveys, and the
remaining one month to the maintenance servicz and recreation of the
boat’s crew. ‘
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1974 1915 1976 1977

On-land
fraining
Mainte. 3 moath
. nance 7 month,
Fraining boast I month 1 menti

| 2month ]

ont save
o mon¢iy fiishing \
Fishing operation operation Train-  Train- Mainignance

and survey and ing in g in scrvice
suryey engine  fishing
course  course

e

Fig. 5  Operation Schedule of 'l'réining Boat

3.4.2 Payability of Training Boat Operation

Since the training boat is to be used not only for

1978

i Al M-WQ ::—'—"—-DM“ 9(].m|

the training purposes but also for actual fishing operation, its crew should

be given wages and treatment proportionate to their services.

The payability of the boat’s operation is studied below

on the basis of the estimated catch.

The cstimated quantity and value of the catch of the

training boat can be obtained from the following cquation.

C=pxNxgxtxmx Dx YxX.........

where,

C:  Annual catch (kg)

o Number of fishes caught per fisherman per minute

(number)
q:  Average weight per skipjack (kg}

t:  Duration of fishing operation for one school (min)

m: Daily frequency of meeting object fish schools
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Number of actual operating days per voyage (days)
Number of fishermen (persons)

D
N:
X: Monthly number of voyages {voyages)
Y

Number of operating months (inonths)

with these factors taken at the following values, the

catch turns out 1o be .

C=1.5% 15x 10x 2 x5 x 3 x 10 x 25 = 168,750 kg

p = 1.5 fishes/min.

N = 15 persons (number of fishermen actually engaged in
fishing operation)

t = 10 min,
m = 2 times
1= 5 days

X = 3 voyages

Y = 10 months
q= 2.5 kg

The above estimated value shows a close approximation

to 160,000 kg which is the catch of a 65-ton boat obtainable from Fig. 6.

The value of catch (S) can be calculated as follows from

the producer’s price (Rs 1.25 per Ib; Rs 2.7 per kg),

is shown below.

S = Rs 2.7 x 168,750 (kg) = Rs 455,625

The payability calculation based on Hamuro’s formulia

$ = Pkok, + Pky + M + Sk, + Sk

where,

S:  Yotal annual value of production {Rs)
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Cost of boat (Rs)

Fishing cost = sum of my, my, ms and my

my: Labour cost (incl. wages and
cost of meals) '

mz: Fuel cost

m,: Cost of live bait

mq: Repairing and other expenses
of loan in sotal capital input
of interest {fixed sum)
of depreciation {fixed sum)

of shares
of profit

the above factors, the following values are assumed.

Rs 455,625 obtained from equation (1)
Rs 126,000 (= 63,000,000 yen}

P

M:

ky: Rate

k,: Rate

k3: Rate

ks: Rate

ksf Rate

For

S =

P =

M =m
my =
my =
i3 <~
myg =

+ my, Fomg t ms = Rs 304,987

[Rs 300 (wages) x 12 months + Rs 5
{meals) x 365 days] x 27 persons (same
values assuned for trainces and boat's crew)

= (3,600 x 1,825) x 27
= Rs 146,475

Output of main engine (PS) x Coefficient of con-
stant operation x Fuel consumption {kg/ps/hr)

x 1/0.85 x Fuel cost (Rs/®) x Operating hours
per-day x Annual number of operating days

600 {PS) x 0.8 x 0.18 x 1/0.85 x Rs 0.33/%
x 20 {houss) x 200 (days)

Rs 134,112 (= $22,352 ~ a}

{a = customs duty and commission in Ceylon)
Cost of one voyage x Number of voyages
Rs 400 x 36 voyages

Rs 14,400 (An assumptive value was taken
for the cost of live bait since it is unknown)

Rs 20,000 (= 1 million yen)

_ 43



k, =0 {since the boat is-to be donated by Japan)

k2 = Dit—to
ki = Ditto
ky= 0.05

By the application of equation (2), the profir rate (ks)

can be obtained as follows.

-+ 126,000 x 0 + 304,987 304,987

455,625 = i-005-k 095 -k
Therefore,
ke = 62,143.25/455.625

0.136

1

 Accordingly, the net annual profit of the training
boat will be R ) ' '

Rs 455,625 x 0.136
Rs 62,101.69.

Sxks

#

Further, if the annwal catch is procéssed into maldive
fish, its weight will be 67.2 tons because the weight of dried fish is
about '1/2.5 of that of fresh flsh Export value of 67.2 tons of maldive

fish is as calculated below.

14,000,000 (kg): 2,260,000 (dollars) = 67,200 (kg): x
= 15,187.2 dollars

. The calculation worked out above indicates that 15,188
dollars of forclgn currency can be saved by the training boat alone.
Foreign currency expenditure for fuel import must be subtracted from the
said saving, but this calculation is omitted.

: The avclage income per boat's crew member will be
as cafculated below

Ii'}?O (Rs} x 12(months) +- 455,625 (dollars) x 0.05 x
et 3600 (Rs) +. 843.8 (Rs)
Rs 4,443.8

f

n
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Hence, the monthly average income of the boat’s crew

will amount to about Rs 370 per person.
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3.5 Views on Auxiliary Boats

3.5.1  Small Auxiliary Training Boat

Among the training subjects at the Senior Fisheries
College, practical training on a small beat is particularly necessary for
first-ycar students, and consideration must be given so as to make an
1iton boat available as occasion demands. ©On this 11-ton boat, trainees
should be given training in coastal navigation, practical training in sca
manship, and practical training in coastal fishing including driftnet fishing,
longline fishing, trawl fishing cte. For this purpose, the Ceylonese
Government should provide one of the existing 11-ton fishing boats.

1.5.2 Provision of an Additional Fishing Boat for Incteasing

Fishing Efficiency

Neither rapid development of decp sca fisheries nor
efficient school finding can be expected from the operation of the
training boat alone and therefore, an additional boat intended exclusively
for decp sea skipjack pole and linc fishing should be provided. This
boat is to be used for jmproving the catch and training the fishermen,

It is considered reasonable to provide a second-hand
skipjack pole and line fishing boat for this purpose, and cooperation
by the Asian Development Bank or other financial organizations is
desired.
it is suitable to provide a boat of about 100 tons or less.

4. Ralation hetween Shore Training and Education and Training
on Boat

4-1 Horary Relation
(Refer 3.4-1)

4-2 Relationship among Details of Educational Curriculum

Shore cducation and training subjects are detailed in the
curriculums explained in the Paragraph 2.4, On the training in navigation,

operation, fishing methods, preservation of cach and operation of boat;
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and the students of the Engine Course are given e¢ducation and
training in engine operation, haundling of ice cngincs, control of fish hold
temperature and are also provided with general knowledge of fishing boat
and fishing methods.

Duration of practices on boat is three months for the Fishing
Course trainees and one month for the Bngine Course trainees, Practice
on board should be conducted continuously or intermittently according to
the purpose of training.

Furthermore, training on the small boat should be
conducted with an éleven-ton boat for a short period.

Details of Training:
Fishing Course:
Sighting practice (by sun, moon and stais)
Practice oun-coastal navigation (bearing etc.)
Practice on correction of deviation

Practice on steering and operation of boat

Practice on skipjack line fishing method, operation
of fishing rod, handling of catch, preservation,
school finding, positionin of the boat to the
location of a school, angﬁzing practice, maintenance
of fish hold for live baits

Oceanographic observation and meteorological
practices

Practices on vatious operations and handling
{maintenance of hull, countermeasure to storm,
stability characteristics, wireless telephone)

Engine Course:

Practice on operation and handling of engines
Practice on operation and handling of deck machines
Practice on operation and fishing machines

Practicc on transfer of fuel oil from oil tank and
fresh water from water tank and trimming regulation
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. Practice of opcrauon of refrigerator. and control of
temperature in the fish hold

Other- practices on fishing vessel and flshmg methods .

4.3 Rehtmn w:th Ski]l Certlficate

Ship . ccrtlflcatcs are 1ssucd by the Port Commnssion in
Ceylon, and following is stipulated for ships which are required to obtain

certificates and for horsepower of engine:

 Navigdtion certificate is required for every ship of more
than 50 tons, and engine: certificate for every main engine .of 300 p.s..
Four-year carcer on board and one-year experience as an officer is
required for anyone who sits for the examination for captain. This -

examination is conducted at Bombay.

Special consideration should be given to the graduates of
the Fisheries Senior College so that they may be qualified for the

examination.

5. Mutual Relationship among Training Boats, Educational
Institutions, Fisheries Department and Research Institute

Decp sea fisheries of Ceylon is currently. conducted only by
5 stern tiawlers belonging to Ceylon Fisheries Corporation and operating
at Wadge Bank and 2 longline vesscls engaged in tuna long-line fishing in

the Indian Ocean.

Therefore, in order to smoothly improve the Senior Fisheries
College. for development of decp sea fisheries, it is important to produce
a climate which ‘incites capable students to enter the College and also
offer the posts they will occupy upon graduation, As such requirements
will not be filled before the opening of the College, measures must be
taken to arouse public interest in deep sea fishery and make it
atiractive ‘to praspective applicants. For this purpose, and this in tun
calls for actual fish catch must be increased as soon as possible and
this in torn _calls for strenuous fishing cfforts of the training boat.
Also, as fishing ground condition and ecology of skipjack are not well
studied in Ceylon, fisheries surveys must be conducted with specific
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stress placed on these two factors which directly affect the catch, It is
no use to continue random navigation; studies must be made about change
of locations of fishing grounds, meteorological conditions ete., and fishing
voyage, training voyage, survey navigation and also combined voyage which
are suited for such studies must be planned and conducted. It is no
exaggeration to say that the success of the deep sea fishery development
project hinges on these studics.

In the concrete, it is indispensable to operate the fisheries
authorities, research institutes concerned. with biology, the College and
training boats in close cooperation. In order to promote this in a more
concrete form, it is carnestly recommended that a Japancse expert be
appointed an adivser for comprehensive planning and operation under
immediate control of the Ditector of the Fisheries Department who is the
highest responsible executive of the project.

" For the above rcasons, it is strongly advised that not only
equipment and boats be provided, but a agreement including despatch of
Japanese experts be concluded for the Japanese Governent’s cooperation

to Ceylon.

Fig. 1 illustrates the rclationship among the factors.

6. Relationship among Existing or Local Training Center and Senior
Fisheries Coflege

According to the training level of the planned Senior Fisheries
College at Negombo, it is very difficult or almost impossible from the
viewpoints of scholastic ability and institutional relation for the graduates
of the existing fisheries training centers or the planned centers for three
dJistricts to enter the College because of institutional reasons and the
cducational level planned by the Government of Ceﬁrlon for the centers
(25 middle school graduates are trained for 6 months). Therefore, only
the graduates (A.L) of ordinary high schools can be expected to enter
the Fisheries Senior College. Most of the students will be scarcely or not
conneeted with fisherics and a few of them will be from fishing villages,
However, it is considered rather difficult to expect high school graduates
{A.L) from ordinary families to enter the College especially in the carly
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stage when deep sea fishery may not be graded as a promissing fishing
industry.  Accordingly, it is recommendable chat the institational
status of the threc planned training centers be so determined that their
graduates will be qualified to enter the College at Negombo.

Howeves, as the .ﬁ-niwnt,h training plan formulated by the
Government of Ceylon is to be started around May 1972, the ideal plan
drawn by the team will not be realised. Therefore, until the time when
deep sea fishery is developed and graded as a fishing industry, applicants
will be actually limited to the graduates {A.L) from fishing: viilage' anid
thosc who are comparatively excellent among ‘them will be accepred.

7. Outlook and Measures for Gradual Improvement of Fishery .

Educational {nstitutions

As the newly planned fisheries cducational insticutions are expected
to promote the development of deep sea fishery of Ceylon, their gradual
improvement should be based on a forecast or plan of development of

deep sea fishery.

For this purpose, it is necessary to make up a plan for increase
in the tonnage of fishing boats according to the annual target of fish

catch.

7-1  Efficiency and Payability of Commercial Fiéhing Boats

| Calculation of catchability and payability is worked out on the
assumption that a number of used fishing vessels of 100 tons will be

employed.

Catchability of a skipjack line fishing boats (100 tons) is
obtained from Fig. 6 as follows. C = 220 tons. -According to the
statistics in Japan, however, a line fishing vessel of 50 or 100 tons’
attains a catch of about 2 tons a day {430 tons a ‘year) with 30 to 35
voyages. -As fishing grounds are not far “and cathable' stock is large,
the annual catch js estimated to be 400 tons in this study. Therefore,
the ‘value” of catches (S) is obtained as follows: § = 2.7 R.S x 400,000 {kg)
= 1,080,000 R.S. L

50 -



: The payability of a fishing boat of 100 tons can be
calculated as follows, from cquation (2) shown in Paragraph 3-4-2 — (2)

Value P (cost of boat} can be calculated to be ¥93 million

(465,000 R.S.) from Fig. 9, however, as vessels are to be
used ones, the cost is assumed to be 40% of that of new

vessel, ie., 186,000 R.S. (¥37.2 million),

kit 1.0 (in case total investment amount is covered by
loan)
k2 H 0.15

kst 0.2 {to be a fixed amount in consideration of
possible increase in expenses to be disbursed repaiving

in addition to depreciation}
k4: 0.1

Therefore, from the above equation,
186,000 (1 x 0.15 + 0.2} + M

1,080,000 =
;080,000 1700 - ks
469,500-M
Do L e s 3
ks 1,080,000 (3

value M (expenses) is calculated by M = m+ mat my
114

<
i

[300 (R.S.) x 12{month) + 5(R.S.) x 365(day} } x 32{inan)
173,600 {R.S)
1
m; ¥ S00R.S.x 0.8 :'-:—0‘85
= 179,520 (R.S.)
m; = 500 (R.S.) X 36 = 18,000 (R..S.)
mg = 25,000 (RS}

my

it

x 0.33R.S./1x20x20

Accordingly, M = 396,120 (R.S)

— K —



Therefore, ks can be caleulated by equation (3) as follows:

k= 469,500 - 396120 o,

594,000

And, the annval profit will be as follows:

1,080,000 x ks .= 1,080,000 x 0.123 = 132,840 (R.S.)

The avcragel annual income per crew member will be
8,800 R.S. ie. 733.3 R.S per month. .

7-2 Plan for Increasing Commercial Boat

Plan is drawn up as follows.

Import from Maldive: 10,000 to:ns in volume of fresh fish
Value — $2.26 million

Total import: 90,000 tons in volume of fresh fish
Value — $14.3 million

Therefore, if the production targct- is set up to save. the foreign currency
expenditure required in the coming five years for import from Maldive,
the number of 100-ton line fishing boats must be increased to 25 in
five years. In this case, however, if used boats are purchased with the
profits carned by commercial fishing boats, 132,840 R.S. out of

186,000 R.S. {price of a used vessel) can be covered with own fund.

L - It can therefore be concluded that if the number of
"fish'ing boats s increased to 75 (25 vessels x 3 = 75 vessels) within 10
years 30,000 tons out of the fish import of 90,000 tons by means of
skipjack fishing after 10 years. 7

A plan drawn up with some wishful expectation for step-
by-step devclopment of deep sea skipjack line fishing among deep sea
fisheries is as shown in Table 7.
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Table 7 HEstimation on Increase in the Mumber
of Line Fishing Vessels (Plan)

S 7 . —_
Yeay E::}c(;:e F T:!:il Kind Tonnage Remarks Es“?;::iiw?;ph
1974 i 1 Training 65 168

ship
1974 1 2 [-'rf{ihiug 100 Used one [ EGB+400x1=568

ship
1975 3 5 * 100 " 568+400x3=1768
1976 6 i1 * 100 » 1768+400x6=4168
1977 7 18 " 100 » 4168+400x71=6968
1978 7 25 " 100 * 4968+400x7=9768
1979 T 32 v 100 " 9768+400x7= 12568
1980 & 40 * 100 * 12568+400x8=15708
1981 10 50 b 160 ” 15768+400x10=19763
1982 10 60 " 100 » 19768+400x10-23768
1983 16 70 * 100 " 23168+400x16=30168

If the number of fishing boats (skipjack pole and line fishing boats) is
increased as indicated in the above Table, officers to work on board are
required to be technicians shown in Table 8; however, among the
officers for one boat, the captain, master fisherman, chief engineer and
reserve officers ave to be provided by the new educational institute, and
other offers by the three local fisheries training centers.
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The plan for increase of the number of fishing boats up to 1975 is made
rather conservative, because the period up to 1975 is a transitional period
to observe the actual records of training boats, and after 1975 is a
advisable to increase the number of boats as shown in Table 7. For

this purpose, it is necessary to strongly ask the Asian Development

Bank and the World Bank cte. for loans.

Fig. 7 illustrates the planned increase in the number of
fishing boats, estimated catches and required nunber of officers by year,

which relate to Table 8.

The planned increase of {ishing boats should naturally be
suppotted by the avoilability of nccessary fait. In this regard, favorable
resules are haped to be produced the Survey team on Bait to be despatched
in the near future. Skipjack fishing boats must be cmployed as shown in
Table 7 and Fig.7.

The number of students and trainces of new Senior fisheries
College must be increased as shown in with Table 2 to cope with the

planned increase in the number of fishing boats.

The growth of skipjack pole and line fishing in the coming
10 years is estimated to produce catches not larger than theee times the
present {ish import from Maldive (in terms of fresh fish)., This is because
unless supported by the improvement of fundamental environmental
conditions, fishing boats cannot be expected to successfully continue fishing
operation on theit own, and also because nothing defimite is known as

to the availability of live fait.
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Fig. 7 Plan for Increasing of Fishing Boats and Number of
Graduates from New Senior Fisheries College
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8.  Comprehensive Effects

Fishing industry as the mainstay for rebuilding the economy of
Ceylon has great importance, and development of fishing industry
accelerates expansion of related industries and brings solution for employ-
ment problems as well. In Ceylon, economic and labor problems are
closely correlated with each other and scem to be mutually restriceed.

In order to improve this phenomenon, it is urgently required to find out
what point should be taken up first for solution so as to bring remedy

to the whole situation, To this end, there are different ideas based

upon different basis: improvement and expansion of agriculture, development
of land resources, development of land industries, or development of

fishing industry etc,

The drawback common to all these ideas lies in the fact that alt
the related environmental conditions must be improved to equal or surpass
the level contemplated for any specific development plan.

As for fishing industry, it is considered from the viewpoint of the fish
resources that the selection of fishing methods suitaed to the existing
environmental conditions will be the most effective measure to find 2
clue to rebuilding the economy and improving the social cnvironment
of Ceylon.

Promo-
Hon o
Jupoy-

Development of
Skipjack Line
Fishing

Indasty

Rehabititation of
Nationa] Economy

Fig. 8  Schematic Diagram of Comprehensive Effects
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9, Advice to the Government of Ceylon

Fisheries education related with development of deep sea fishery cannot
be cxpected to be a success if it is conducted independently, and also
it is evident that no practical results can be obtained from the efforts
made only by the assisting country. Therefore, the following are items to

be expected by the Government of Ceylon.

1}

3)

4)

5)

The main factor that makes the planned project succeed is the
coordination between all the organizations concerned. Therefore,
the project should be pushed forward through organic and close
cooperation between the Fisheries Department and its research
stations, the planned new Senior Fisheries Collegc and training

boats.

A chief of Japanese cxperts must be appointed the Managing
Adviser under the iimmediate control of the Director of the
Fisheries Department to furnish him with advices on the execu-

tion of the project,

Efforts must be made for experiments and research on accustoming
terapia to salt water for use as live bait for skipjack line fishing

to salt water,

Investment of an amount equivalent to the foreign currency saving
attained by skipjack pole and line fishing must be considered on
a priority principle for development of the fishing industry.

Proper qualification must be given by the Fisheries Department

cte. to the the graduates from the College at Negombo,

Some of the graduates from the College at Negombo must be
cmployed by the Fisheries Department and government offices.

Cooperation requests must be made to the Asian Development
Bank, the World Bank, ete. for loans nccessary to build or purchase

skipjack line fishing boats.
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8) Two trainces from the fishing course and two others from
the cngine course are to be sent to Japan to study the
handling and theories of driftnet, drag net, small trawl net,
skipjack pole and line fishing, long-line fishing and also high and
middle-speed engines of less than 100 P.S. and outboard motors
of 30 P.S, or less. Upon their return to Ceylon, they are to
give lectures at the fisheries training centers at the three places

and .’!‘SO training other instructors.

Postscript

Cooperation rendered by Ministry of Fisheries, Ministry of Educa-
tion, Negombo Training Center, Fisheries Corporatives, Government
Agents at various places was a great help to the team’s survey activities,
AN the team members wish to express their heattiest gratitude to them.
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ANNEX

1. Organization of the Survey Team
Nase liome Post Assignment
Chiel Chikamasa Ifanivro Fishing Boat Laboratory General Control
Doctor of Agricultare [ Fisheries Agency
Member Hatsuro Soncliara International Cooperation | Rishery Education
Division, BEcononic
Affairs Burcaw, Ministry
of Agriculfure and Forestry
Mesnber Sabure Masai Fivst Research Division, Fishery Admini-
Fisherics Agency stration
Mewber Zensakw Noda Yamada Pishery Fishing Operations
Cooperative, Iwate
Prefecture
Member Kenji Jwaguchi Overseas Cenders Division | Coordination
Overseas ‘Technical
Coaperation Agency
I - 1
2. ltinerary of the Survey Team

Date

Place of Visit

Quiline of Activities

February 24
{Tursday)

February 25
(Friday)

IFebruary 26
{Saturday)

Febivaty 27
(Sunday)

febmary 28
(Monday)

February 29
(Tucsday)

Kualz Lumpur
Colembo
Colombeo
Colombo

Colombo

Colombo

Left Tokyo and airived at Kuala Lumpur

Discussion with the Ewmbassy of Japan about
survey itinerary and activities on the next day,

Discussion with the Director of Fisheries and
$taff members on the purpose and scope of
srvey and individual interview with the
Permancent secrcfary and Minisier of Fisheries.

Reconfirmation of the assipament of each
member and discussion about collection of
information,

Survey of the Negombo Training Center and
fishcimen’s cooperatives.  Visit to the Megombo
FFiskk Market, boat yard and fishpond.

Discussion with Resecarch staffs,

Survey of the [isheries Corporation,  Visit
to the Port of Mteal. Arrangenment with the
Embassy of Japan,
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Date

March 1
{Wednesday)

March 2
{Tursday)

March 3
(Triday)

March 4
(Saturday)

March 5
{Sunday)

March 6
{(Monday}

March 7
{Tuesday)

March 8
(Wednesday)

March 9
{Thursday)

Mareh 10
(Iriday)

March 11
{Baturday)

March 12
{Sunday)

Place of Visit

Tangalle

Galle

Galle

Galle

Gaile

Gaite

Colonmbo

Jaffua

Colontbo

Batticaloa

Colombo

Colombo

Qutline of Activities

Left Colombo {or Galle. Visited the proposed
site for consiruction of the Tangalle Training
Centet and {ishermen’s coperalive.,

Visited the fishenmen's coopesative.
Interview with the Government Agent, Galle,

Hamuro and Noda patticipated in an oceanic
servey.

Sonchara, Masai and {waguchi left Galle for
Colombo and collected data aud

Materials.

Hamuro and Neda participated in an occanic
survey.

Sonchara, Masai and Iwaguchi interviewed with
the Director of Planning of the Ministry of
Education for information on cdueation system.

Hamure and Noda visited fishing villages.
Soncdhiara, Masai and Twaguchi made Occanic
survey.

Preparation of intcrim Tepost and discussion on it.

Left Galle for Hikkaduwa, Beluwara and
visited fishesnen’s coopesatives.

Made arrangements with the Lmbassy of Japan
and submitted an interim teport.

Date, member of the Embassy siaff, joined
the survey tcam visited the proposed site for
constraction of a fishing port, boat yard,
office of Divisional Fisheries Inspecior, Union
of Fishermcns Cooperative Socicties and
proposed sife for construction of a (raining
cenfer.

Visited the Kait Fish Market, two fishormen’s
cooperatives and FRP boat Yard built with
Norwegian aid, dinner party by Director of
Fisheries.

Left Colombo for Batlicaloa by Air. Visited
proposed sitc for constiuction of a training
cenfer and several fishermen's coopcerative
societies.

Inferviewed with the Government Agent of
Batticaloa.  Left Batticaloa for Colombe.

Preparation of a swivey report,

~ 61 -




[

Date

March 13
(Monday)

March 14
{Tucsday}

March 13
(Wednesday)

Colombo

Singapore

Tokyo

Outline of Activities

Meeting with the Dircctor of Fisherics and
staff members to discuss the resuHs of surveys,
and had an individeal interview with the
pesmanent sccretaty and Ministty of Fisheries.
A interim repost was submitted to the
Ambassador of Japan, A farcwcll party held
at the Official Residence of the Ambaswmdor
af Japan.

Left Colombo for Singapore.

Teft Singapore for Tokyo.

[ SN —
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