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PREFACE

'In‘response to the request of the Government of India, the
Govérnment of Japan has decided to conduct a basic design study
on the Prqﬂect'for the fisheries resources survey in India and
enﬁrustéd the study to the Japan International Cooperation
Agency (JICA). JICA sent to India a study team headed by Mr.
Masahiro Fujimura, Planning Officer, International Affairs
Diviéion, Ocean Fisheries'Department, Fisheries Agency,
Ministry of Agriculture, Forestry and Fisheries from October
29th to November 17th, 1987,

The team had discussions on the Project with the officials
concerned of‘fhe Government of Tndia and conducted a field
sufvey ih the Bombay ahd Cbchin areas. After the team returned
to Japan, further studies were wade, a draft report was
prepared and a mission to explain and discuss it was dispatched
to India. As a result, the present report has been prepared.

T hope that this report will serve for the development of the
project and contribute to the promotion of friendly relations
between our two countries. |

I wish to'expréss my deep appreciatioﬁ to the officials
concernéd of the Government of india for their close

cooperation with the team.

February, 1988

Kb GG 7

Kensuke Yanagiva

President
Japan International

Cooperation Agency
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SUMMARY

The Seventh Five Year Plan is in progress during the period

from 1985 to 1990 in India (hereinafter referred to as "India"
or "the Cbuntry"), In this plan, the_development of fisheries
.waé given a high.priority. '

The totalrfisheries catch of India amcounted 2,850,000 tons in
1984 and ranked_eigﬁth in the world. This amount can be divided
inﬁo.1,1001000.tons_from the inland fisheries and 1,750,000 tons
from the_marine fisheries.

When ahal?zing the catches realized in Indian waters, that of
prawn and shrimp amounted approximately-200,000 tons, which was
eguivalent to approximately 7% of the total catch of the country.
Indian export value of prawn and shrimp had once ranked first

in the world.  However, as the production of prawn and shrimp of
this.countfy'hés.been stagnant in recent years, in 1986 its
exports failed. to keep its first position, and lost it Lo Taiwan.
The Government of. India considers tuna as a fisheries resource
which could be second in importance to prawn and shrimp. Thus
it'ﬁas‘begun to make more efforts in the development of this
resourcés. -In recent yéa;s;-its catch has been stagnant. at
between 2,400,000 to 2,800,000 tons. The Government of India
.provided a-target, in its Seventh Five Year Plan, to increase
its total catch to 4,000,000 tons by 1990. |

Although India borders of‘the.Bay of Bengal and the Arabian Sea
where -tuna are'abﬁndaﬁt, the tuna catch is limited to a small
'quantity due to delay in the modernization of India's tuna
fiSheries. The statistics of India's tuna catches (FAO) show
only about 20,000 tons in. 1984, equivaient to less than 1% of
the total catch.

In India tunas are fished by artisanal.coastal fishermen. Long-
lining ié:praéticed by the MATSYA SUGUNDHI (granted by Japan in
19803; which is a survey vessel operated by the Fisheries Survey
of India (FSI). It is also practiced by a private fishing boat



based at Mangalole and a few other boats _ The MATSYA SUGUNDHI
is a dual purpose Vessel for tuna fishing and surveylng 1t is
also plOVlded with fishing gear for taking cuttlefish. Tuna .
fishing with this long-liner has lmproved every year and reached
an annual catch of 188 tons : 1n 1986

The Government of India con51ders ‘that only one. vessel, the -
MATSYA SUGUNDHI, is not sofflclent for the Survey.on_flsherles
resoirces aﬁdetock distribution in both the anjof=Bengal and
the Arabian Sea, because those waters are eeperated by”the
Indian Subcontinent. This causes a ‘lack: of mobiiity_ihfthe
survey. . Therefore, it ie'impoesible.to achieve the targets of
the National Development Plah; Accordlngly, in order to .
'promote'the~survey on tuna resources, Tndia made a request for
the-grant aid from the Government:of~Japan'for two tuna long—
liner type Survey vessels., It considers that such survey
vessels would be modernlzed Ver51ons of the MATSYA SUGUNDHT .

In response to this request the Government of Japan decided to
conduct a basic de51gn Study and entrusted Lhe study to JICA.
The study was tc confirm the contents of the request to evaluate
the approprlateness of the PIOJect for Japan s grant atd
program and to execuLe 5urveys necessary for the: basic desron
JICA sent to India a Basic Design Study Team (hereinafter
referred to as ''the Teaﬁ“),'headed by Mr. Masahiro FUJIMURA, .
Planning Officer, International Affairs Division, Ocean'Fisheries'
Department, Fisheries Agedcy,.minietry of Agricdlture, Forestyry
and Fisheries from October 29th to November 17th, 1987.

The Teem made a-series'of'field-surveys on the7fi5heries.
situation in ‘india and on the conditions of - management and-.
1mplementatlon of the MATSYA SUGUNDHI which is presently used by
taklng into consideration the contents of the request,. On the
ba51s of the results of the etudy, the follow1ng contents and-
scale were cop51dered approprlate for the- requcsted equipment’

and materials and the basic design was made accordingly.



'enyééﬁéfﬁveSSel -+ Long poop type tuna long-liner

~.Classification : NK
_.8ize - - ¢ Overall length : apprex. 36 m
| ~ Breadth : approx. 7.35 m to 7.40 m
| Depth - : approx. 3.10 m to 3.20 m
.:International'

.Gross Tonnage: approx. 300 GT

Complement : approx. 25 persons

.Fishing geare.:"{ Long-<line gear : one set

(Main line connected type)

.Survey equipment: Oceanographic survey winch, etc.

one set .

”;Déliverf_férm'._ﬁ 1989

OutlineZOf operation plan .

r'The operatlon plan of those two vessels {Survey Vessels A

:and B) is as follows

Survey Vessel A {Survey in the Arabian Sea)

‘jSurvey Vessel A w1ll be based at Mormugao for survey of

the Arablan Sea for a- perlod of 10 years in a phased manner.
Four phases wauld 1nclude a prellmlnary survey, a detailed

'survey, a 51mulated commercmal survey and a monitoring of

'”'stocks

- 2)

ZSurvey Vessel B (Survey in the Bay of Bengal)

”'_Survey Vessel B will be based at Port Blair for the- first

"half of a perlod of 10 years for the survey of waters

“arbﬁhd"Aﬁdameﬁ:ahd Nicobar Islands. The vessel will

. jsubsequently ‘he” based at Vlsakhapatnam for the second

half of that period. for the survey of the North-west Coast
of the Bay of Bengal Jn a phased manner as in the above

jcase

i



Implementatlon system and Managemenf & malntenance system
The Plshery Survey of India (PSI), under the contro] of Lhe
“Ministry of Agrlculture_& Rural Development, is responsible
for the managemeht and maintenancerofﬂthe”Survey”Véssels..
The FSI has its Zonal Bases at Mormugao} Port Bléir-and- _
Visakhapatnam. Under the Zonal Director of.the'Zonai Béses;
‘the. staff for operation and maintenance of the hull and -
enqines'will'be éSSigﬁed for the management and maintenance
of thé'Survey vessels.

The éxpenditure-for the manégemeht and maintenance ié
'réceivéd from the National Treasury. A bddGeEary measure of
Rs. 30 crores for 5 vears is prOVlded for the operatlon of
the Su1vey Vessels by the FSI

The Survey Vessels which are the subject of the ProgecL
(horelndfter referred to as "the Survey Vessels”) will help
to Conduqt efflClentLy the survey on fishery resourcesr;n
‘the Indian Exclusive Economic %oné (hereinafter referred to
as "EEZ"), and will Qonﬁribute to the development of tuna
fishing when the Project is realized. Therefore, the building
of the_Survéy Vessels shall befdonsidéréd appropriate as an

item for the grant aid from the Government of Japan.
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CHAPTER 1 INTRODUCTION

India.reeorded:an annual . fisheries productien of 2,850,000 tons in
1984.and'raﬁked:ei@hﬁh in the world. Out of the above produetion,
about 1,750, OOO tons was from marine flqhelles About 65% of marine
flsherles productlon was’ reallzed with small and unpowered fishing
boatd and the remalnlng 35% was achleved mainly with trawlers
(motorlzed boats) as coastal flShlng in waters ehallower than 50 m,
Therefore, ‘very. little offshore fishing is practiced in India. The
popﬁlation'ehgeged'in'fisheries and related industries in India has
increeeed'tefapprOximately'4 million at present.
‘The Seveﬁth'Fi§er§eér Plan i's presently in progress, and the
Government‘ef fﬁdia aims at tﬁe'develepment of fisheries as one of
the most 1mportant economlc and social targets in the plan.
The maln targets of this plan are as follows:
(:) to increase -both the income of flshermen and employment
opportunltles for fishermen,
(:) to supply anlmal.proteln to the people,
(:) to obtain foreign currencies through export, etc.
Especially, the GOVernment of India considers that the presently
used sdrvey'végsel; the'MATSYA SUGUNDHI, is not capable of
sufficieht.S£udy for promoting the future_development'df tuna
fishing in ihdia which is blessed with excellent fishing ground
conditions and has great'promise. For this reason, the Government
of India made a requeet for grant aid for the construction of new
tuna lohg—lineﬁ type survey vessels in order to conduct a full-scale
‘survey on tuna resources.
In response to the request, the Government of Japan, through the
Japan International Cooperation Agency, sent to 1india a Basic Desian
Study Teami, headed by Mr;'Mesahiro FUJIMURA, Planning Officer, '
International Affairs Divisien, Ocean Fisheries Department,
Fisheries Agency, ‘Ministry of Agriculture, Forestry and Fisheries,
from October 20th to November 17th, 1987,
The Team had discussions with the Indian officials concerned in



order to confirm the background of the 1equest and the contents of
| the Project and in addltlon conducted the necessary aurveys and
collected materlals and 1nf01matlon.‘.t_-__' R o
After comlng back to- Japan, the Team studied and analy7od the au1vey '
matellals and the Contents of dlscu551ons, evaluated Lhe effects to
be given by the Progect to the development of tuna fzshlng, executed
the basic design in scale and contents for the most optlmal survey
veesels, and prepared the draft flnal repOLt of the ba51c de51gn '
study. : _ : ' - L

On the basis of the above atudy, JICA sent a m1351on, headed by

Mr. Masahiro FUJIMURA, Plannlng Offlcer, Internatlonal Affalrs
Division, Ocean Pisherles Department Flsherles Agency, Mlnlstry of
Agrlculture, Forestry ‘and Flsherlee from January 17Lh to January
29th, 1988 to Indla to explaln the draft flnal report '

This report was’ prepared to contaln the most approprlate ba51c
de51qn as conSLdered for the Survey Vessels, the prOJect coeL _khe
evaluatlon of the PrOJect, recommondatlons, ete. _ |
Contents and pr1n01ples of the PrOjeCt which were eonflrmed durlng
the field survey. by both partles are summallzed in the- Mlnutes of
Dlscu551ons, and a ‘member 1lSt of the Study Team, a llSt of thelr _
counterparts in India, and a study schedule are attached to_thls ,

report as Appendices. .



CHAPTER 2  BACKGROUND OF THE PROJECT
‘2.1 Fisheries Situation in India
2-1-1 oﬁt,liﬂé

'-The popu]atlon engaged in flsherles and related industries in
India’ has become apprOX1mately 4 mllllon The Country attalned_
:an annual-flsherlee productlon of approximately 2,850,000 tons
”in'1984 of which;ab0ut 1,750,b00 tons was from marine

- fisﬁeries india is the eighth fishing coUntry'in the world.
'Slxty flve percent of the total catch was realized with small

':non motorlzed flshlng boats and the remaining 35% was taken

  w1th small motorlzed boats or medlum motorl?ed flshlng boats
:engaged in offshore fisheries. Smal] -scale flshlng isg malnly
practlced as coastal fishing in waters shallower than 50 m deep
-and by trawllng on the seabed
The potentlal marine flsherles resources in waters shallower
than 50 m are estlmated as below according to the Food and

:Agrlculture Organlzatlon statistics.

Northwest Coast 500,000 tons

Southwest Coastl' 700,000 tons
Southeast Coast 550,000 tons
-Northeast Coast 500,000 tons

FOTAL _ 2,250,000 tons

In’addition, according to an estimation made by the Government
of Indla, about 4.5 million tons of Maximum Sustainable Yeild
" is in the Indian EEZ.
-~ When_con51der1ng the above estimated potential and the actual
- catch of about 1,750,000 tons,and there should be a great

reserve for development.



(1) Catch
1) catch o _
. The catch in India by year is as follows:

Table 1 Catch by Year

Year Amount of catch Freshwater flsh Seawater fish
.| (1,000 tons) (1,000 tons) {1,000 Lons)
1975 2,266 _ 184 9,482 -
1982 2,368 940 1,428
1983 | . 2,506 987 1,519
1984 2,859 1,100 1,759 N
1989 4,000 1,800 fﬂ"2,200';.; planned
| i | : . amount

(Note) Data for 1984 are from FAO statlstlcs

When comparing the catch of about 2,270,000 tons of 1975
with that of 1984 being about 2, 860 000 tons, there is
observed an 1ncrease of 22% in those 9 years _

The above mentioned catches are landed at approx1mate1y
1,300 landlng centers. Among these, Veraval 1n Gujarat
Sassoon dock at Bombay, Cochin in Kerala, and Vlsakhapatnam
in Andhra Dradesh are lerge fishing ports

When analyzing the catches showu in Table 1, it should be '
known that the main spec1es found in the Ind;an Ocean are
prawn, shrimps, sardines, efeakers, drums, ahchbvies,
Bombay-duck, sea catfishes, etc., The catch flSh spe01es in

the past 6 years is as shown in Table 2.



Table 2 Yearly catches

by Spe01es (Specaes of catch over 10,000 tons)

nit: 1,000 tons

Remark: NEIL: not elsewhere included

NESETIE '79 80 '8 '82 '83 '84
Kelee shad. 32,2 24.70 19,9  19.1] 24.3|  26.5
Flatfishes NEL 10,8 11,30 170 17.8] 0 17.3 22,47
‘Bombay-duck: | 121.6{  116.2]  98.6] 82.9| 91.0| 116.4
Sea catfishes 47.1 59,3 55,4 53,2 62.9 70.8
Ponyfishes 34,21 41,0} . 37.7 48.3|  56.6 a7.1
(=5lipmouths) NEI ' '
Croakers, drums NEL | 127.9] 124,0] 113.5| 116.6] 91.2| 137.5
[Jacks, crevalles, 28.3]  28.3| 23.9] 32.5 40.1 41.8
caranglds NET
Butterfishes, | 42.4]  51.5| 45.9] 42.2| 55.0| 50.5]
“harvestfishes NET s ' .
Indian 011 sardlnes 274.47 - 225.3 310.3 260.1 '255;4 291 .1
Anchovies. 51.0]  69.5]  62.1 76.70 125.1] 118.1
Wolf -herring - 15.3]  18.2]  16.3 12,4 17.2 20,1
| Seerfishes NEI° 27.4| 30.91 25.2| 27.7| 32.3] 34.3
Tunalike fishes NEI 23.0/  30.4] _14.8] 22.6]  23.6] 21.1
Hairtails, . 72.2 59.5|  63.4 61.9 65.3 62.2
cuglassfishGS' )
Indian mackerel 86.2 58,8 61.1 27.9 32.2 54,6
sharks’, rays, 40.9 49.7 50.0 47.8{ 51.4 54.0
skales, etc '
Natantian decapods NEI] 183.2 250.3 1€4.2 209.7 192.9 203.0
Marine crustaceans NEI 17.6] = 19.0 16.8 18.8 21.8 22.6
Marine molluscs NEIL 11.2] 12.3 8.9 11,0 9.7 19.8
Others - 245.0| 275.3| 245.2] 239.8] 253.8] 363.2
Total, marine fishes [1,491.9|1,555.5[1,444.9{1,428.7{1,519.1[1,777.1
Total, freshwater 847.6] ~ 887.6 999,2 939.6 987.4{1,081.9
fishes NEI
TOTAT, - 2,339.5}2,443,1|2,444.1}{2,368.3[2,506.5{2,859.0

{From FAO data)



The catch by fish species in 1984 can bé'summatisz'as"

follows:
@ sardines - 291,000 tons  10% of total catch . . =
@ shrimp | 203,000 tons 7% of total catch
'(3) Croakers, drums 137,000 tons S%_bf,total catCh'“
@ Anchovies 118,000 tons 4% of total catch
6) Bombay -duck 116,000 tons - 4% of total catch'
() ‘Sea catfishes 71,000 tons = 2% of totéL catch

Therefore,‘two species, sardines and shrimp['reprQSeht 17%
of the total-catch. ' , . R
The tuna catch which was 30, 000 tons in 1980, decreased by a
half to 15 000 tons .in 1981. hereafter it has varled

23 000 tons in 1982, 24, OOO tons in 1983, and 21,000 tons in
1984 for about a 20, 000 ‘ton level in recent years.

{2) Exports .
India's exports df marine products were 33,000 tons in quanﬁity-
and Rs. 30.5 crores in value in 1970, and 93,000 tons and
Rs. 388.6 crores respectlvely in 1985. Exports of marine

products from India have been as follows:

Table 3 Exports.of marine products

Year Quantity'_. ' | Valﬁe
{1,000 tons) (Miilion Rs.)

1970 32,6 1305
1981 S 73,9 2,849
1982 . 83.3 3,641
1983 85. 4 3,959
1984 90.4 3,813
1985 93.4 3,886




When:obsérving the transition'of exports in the 15 years up to

1985, it shows a three times increase in guantity and a
:thirteén'times;inéreaSe in value. In comparing the increase in
| wéightTWith'that:in"valué, the latter is remarkable. This can
'be'explainEd“by noting that ekports of high valued prawn and

" ghrimp have increased.

(3) -Eishiﬁg-Boaf _

'It'is-knGWn‘that the total number of fishing boats including
 large vessels and small boats is about 150,000. Previbusly,
'mostlwéféZOfxaBOut“3;tons or less and unpowered. Hovever,
approximately 20,000 motorized boats'are now being.operated,
amongrthese'75 Boats are_steel vessels over 100 GT' amounting to

12,092 GT in total as shown below:

Table 4 'ChangeS‘in the number of steel vessels larger than 100 GT

Year Quantity GT
1976 ' 23 3,428
1981 44 7,740
1982 53 8,788
1983 B 72 11,345
1984 | 75 12,092

In order to increase its‘totai catch, the Government of India .
puts emphasis on increasing the number of fishing boats.  In

the Seventh Five Yeér Plan, it plans to increase the number of
motorizedﬁfishing boats from 20,000 in 1984 to 25,000 in 1989,
and those for pelagic fisheries from 75 in 1984 to 350 in 1989

as shown in Table 8.



Fisheries Admlnlsttatlon in India _
The Mlnlstry of Agriculture of India has three depaLtments, the

Department. of Agrlcultume & Cooperatlon, the Dopartment of
Agrlcultural Research & Development, and the: Department o£
Rural Deve]opment The Fisheries D1v151on is subordlnate to
the Department of Agriculture & Cooperatlon and contxols
fisheries in India. Undexr. it theve are .organs such as the FSI,
the Central Inbtltute of Flshexles Nautical & Englneerlng
Training, the Integrated Flgherles PrOJect etc. The ¥81 is
responsible for fisheries survey, the CIFNET for fisheries

training, and the IFP for marine products processing.

2-1-2 Tuna ¥ishing

(1)

Flshlng Condltlons

_Total world productlon of tuna was apprOX1maLely 2.9 mllllon

tons in 1985, and this figure represented about 3.8% of the
total production of fisheries products. '

n the Indian Ocean, . the total catch of tuna Varled from about
200,000 tons to 270,000 tons up to the year 1981, and this
flgure was 10% to 11¢ of the world catch of tuna The catch
was 380,000 tons {13% of total} in 1983 450,000 tons {16% of
total} in- 1984 and has become about 460, 000 tons (|6% of
total) in 1985, Thus a slight increasing trend can be
observed. Within the total guantity, the catch of skipjack was
about 100,000 tons in 1984, N

In India, tuna flshlnq is conducted in the waters around
Lakshadweep and the malnland coastal areas w1th small coastal
flshlng boats. Flshlng_methods used by_such-flshlng boats
include purse seines, trawling, hand linee; etc., in India,

there are only a few medium and large steel tuna long-liners.

The existing boats are limited to a few vessels which include a

survey vessel belonging to the FSI {Fishery Survey of India},
namely the MATSYA SUGUNDHI, and a long-liner based at Mangalore.



The cétch of tuna in India varied from around ?0.000 tonsg to
several thouqand tons over that figure after 1982, and this was
21, 000 tons in 1984, which was equlvalent to less than 1% of
the Lotai catch of India.

Present ,Qperating.‘condition of the MATSYA SUGUNDHT

- As mentioned above, tuna fishing in India is now conducted on a

small scale by coastal fishermen. - The Government of Tndia

'empha81zeq tuna flshlng in the development of its flsherles as

one 0£3the 1mporLanL targets of the Seventh Five Year Plan,

Therefore, it is expected that long-liner fishing with medium

'andflérgg veéSels will be promoted more and more in the Future. -

At pfééent,_the FSI operates a long-liner type survey vessel ,
the?MATSYA”SUGUNDHI; which was provided by Japanese grant aid

in 1980, as a main means for conducting the fisheries resources

survey.-'Results of the survey are as follows.

_Furthgrm@pe,'there was another vessel gfantéd by Japan in 1980,

the_PRASHIKSHANI, It is a training boat and is now operated by
the CIFNET (The Central Institute of Pisheries Nautical &

- Engineering Training). As it is mainly for training in

traning, it is omitted as a subject of the present study.

.1) Results of the Survey

Although the Indian EEZ is a so-called a treasury of
fisheries resources, such as for tuna and marlin, it remains
unéxploitéd.' Thus India has conducted the resources surveys
off the Southwest Coast on the Arabian Sea including the
area ol Indian EEZ with the M?\TSYA SUGUNDHT .

The following table shows the results of the operation of
the MATSYA SUGUNDHI from 1983 to 1987.



Table 5 Details of the operation of the MATSYA SUGUNDHI by year

Item “Tunit | 1983 |- 1984 - | 1985 | 1986 | 1987 '
| | T . L] (for 6M)
Number of voyages |Time | 11 12 L 2 .6
Days per voyage Day 206 - 231 207 244 . 100
Days per trip Day - 20,5 19.3 18.8 .20.3° 16.6
{ Days of operation [Day 149 118 109 | 123 53
Rate of operation % 40.8. 32.3 29.9 | 33,7 29.4
{days of operation/365) 1 . . e e
Total number of pos - 82,381 (86,338  |73,650 188,200 | 31,945
hooks used. B o I | b '
Survey area | TFast of long. 65°E, lat. 5°N to 15°N in the Arabian Sea
Catch Ton 57.0 53.4 170,71 188.2° 24.4°
Hook rate % 2.23 2.19 7.39 9,18] 2,29
Hook rate of YF* % 0.6 0.58] - 5.45 6.76] 1.40
only ) - :
Number of fishes _ _ L
YF pcs | 497 506 4,019 4,979 448
Marlin Pcs B 337 227 ~ 341 79
Shark pes  |¥1,348 11,089 1,137 1,455 201
Others - Pcs ' 465 61 22 5

*¥F: Yellowfin tuna
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2)

The hOOk'rate has been as low as 2% in 1983 and 1984, but it

rose to 7% in 1985 and 9% in 1986, .

The number of baskets used per day is only 150 on the
averagé; When this fact is taken into consideration, the
hook rafé'is remarkably high. Tt indicates the abundance of
tuna resources. . '

(CdmpoSitibn of fish species)

According to the catch data in fiscal 1986/87, the catch was

broken ‘down as follows:

Catch | ' 188,190 kg

Composition:
Yellowfin tuna 77.41%
Bigeye tuna 0.303%
ski?jaCk 0.21%
Striped marlin 2.30%
Sailfish 2.89%
Marlin 0.44%
Shark 16.35%
- Others 0.10%

TOTAL 100.00%

Yellowfin tuna, which have a high commercial value,
represent 77.4% of the total catch, and shark and marlin
follow, " The fact that a major part of the catch is
represented by yelldﬁfin tuna shows a high economic value of

the fighing ground.

ProcéSsing'of Fishery Products

The entire catch of the MATSYA SUGUNDHI is sold at fixed
contract priées to the IFP (integrated Fisheries Project),
which is a nationalized processing'plant. This distribution

system is organized according to the instructions of the

11



3)

Goverrment of India for the pUIpOSP'Of the development of

marine product pr009851ng lndustry ana processed products as
well as Lhe propagatlon of marine products in domestlc

markets

“In 1986, a catch of 188,190 kg was ‘aold to tho IFP for at
“a total value of Rs. 908,162 (average unit price:Rs. 4. 8/ka).

Fxpenses
The annual operating expenses of the MATSYA SUGUNDHI in

' flscal 1985/86 (from April to March of the followxng year)

are as follows:

4}

Wages " Rs. 420,969
Repair - Rs. - 2,500
Stored goods ‘Rg. 106,950
Fuel oil/fubricant . - Rs. 1,239,450

TOTAL Rs. 1,769,869

Expénses for fiéhing gear as well as those for spare parts
for repairs, salaries for onshore staff, expenses for repair
shop facilities, and general management costs are not
included. | |

‘Preliminary Estimation of Profit and Loss

A bﬁdget for direct ox indifect expenses for_the operation
of'survey vessels bélonging to the F5I is disbursed from the
National Treasury. On the other hand, the total amount of
money_received.from'SaleS'of the catches.shall be paid
directiy to the National_Treasury. This is the system for
operation of the Survey Vessels. In othex words, the income
from sales is not transferred to expenses for operation.
Therefore no independent income and expenditures are
settled. S .

In the case of the MATSYA SUGGNDHI, the expenses for
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operatibn;in_fiscal 1985/86 were approximately'Rs. 17.7
lakhs, and the total amount of money received from sales

- of the catchéé-were approximately Rs, 9.08 lakhs.

5) Malntenance and Management

Drydock repairs of the MATSYA SUGUNDHI are made at the

~ Cochin Shipyard. ' The Cochin Shipyard is technically
cémpeteﬁt for shipbuilding, dry dock, and underwater
repairs. Thus this is considered the most modern shipyard
in India.
Maintenance of the main engine, generator, refrigerator and
other madhinery*and equipment on the MATSYA SUGUNDHI is
usually directed by experienced crew members. For repairs
associated with complicated electronics and electrical work,
experts . are secured from specialized shops.
From the above mentioned study of the present situation of
the MATSYA SUGUNDHI, no problem related to fishing ground
condltlons, fishery stock, maintenance in relation to
'operation, ebtc. even should the number of vessels increase
in the fﬁture. Similarly, there should be no problem within
the implémentation of the fisheries resources survey with

the Survey Vessels.
2-1-3 Tuna Fishing Problems
"OCERNIC TUNA" - A Feasible Fishery in Indian EEZ (published in
October, 1986), edited by CIFNET, analyzes the lag in the

development of tuna fishing in India as described below and

indicates the following possible causes.
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(1) Main Cauées'of Lag in the Development of.Tuna.Fishing.
1} Eating Hablts ' B
The custom of  fish eatlng isg noL yet widespread: and maJnly
restricted to the coastal areas, but are slowly spreading.

(Meoasure: Encouragement to eat fish)

2) Refrlgeratlon NetWOlk
Since the refrlgeratlon network in India is Stl]l at a
~primary level of development, the distribution of fresh and
frozen fish to the interior of the country is impeded.
(Measure: Arréngemént of adequéte inland

distribution system)

3) willingness to Invest ) o :
Since the people engaged in fisheries are now éble to make a
living in the fisheries, they are not necessarily interested
in taking a risk on unknown offshore tuna fishing.
(Measure: Encouragement of investment by

governmental subsidy)

4) Fiéhing-TechniqueS

' Trawling techniques'were introduced from'abioad in the 1950s
and have been adopted in India together with the building
~technology for small trawlers with the help of a boom in
Coastal shrlmp trawling.

- On. the other hand, the 51tuat10n of tuna fishing technlqueG,
introduced in the 19605,.1s-n0t the same as that of shrimp
trawling, Although lohg—liner fishing skills have been
mastered, shipbuilding technology has not yvet come to stay,
because it requires larger investment, |

(Measure: Governmental subsidy)

{2) Matters to be Improved Pointed out by Experts

Aiming at industrializing, the FSI invited a Japanese expert,

14



from Séptémber, 1963 to February, 1965 and a HongKong expert

from October, 1967 to October, 1970 to provide technical

assistance for operating the PRATAP and the MEENAPRAYAS with
long-liner fishing gear. '

Both expéfts indicated matters to be improved in relation to

‘tuna fishing which were recognized through their experience in

India. "

o Increase in number of fishing vessels.

o Level-up of technology to navigate and operate large sized
fishing vessels.

o Training of skills of crew to maintain and repair engine,
ﬁhéwledge education of crew about electrical and freezing
matters;

o. Consolidation of educational institutions for techniques of
"long liner fishing and fishing gear operation.

Level-up of professional consciousness of crew members.
Improvement in investigation of fisheries resources.
Knowledge education about market.

o Consolidation of developmeﬁt of relevant infrastructure.

ol Enli@htenment of market knowledge.

The Government of India analyzed the above mentioned matters

and concluded that it is more and more important to strengthen

the tuna resources survey in the Indian Ocean as one of its

main measures. Thus it planned the provision of survey

vessels.
2-1-4 Fisheries Resources Survey

The Fisheries Resources Survey in India is conducted under the
control of the FSI‘(déscribed in Chapter 3, 3-4). The FSI now
has 10 large and 7 small survey vessels in its possession.
Most of them are trawlers. _ |

According to the FSI's Survey project, the survey on the

developnment of coastal fishing grounds is scheduled to be
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finished in fiscal 1986. Thereafter, the survey will shift its
purpose toward a survey of fisheries resources malnly in Lhe
Indian EEZ. _ ' o o
This survey 1n Tndla s EEZ is a qurvey on tuna resourccs..
The. urvey on tuna resources has been conducted w1th the MATSYA
SUGUNDHI for about 6 yearq startlng from 1980. ThlS has been
conducted mainly in the Arabian Sea in the western 1rea of
India, _ ' _

. This survey cocflrmed that there is a large yellowfln tuna
stock in the area from lat. 5° N to lat. 1 ._
However the ex1st1ng vessels are 1nsuff1c1ent to survey
the EEZ coverlng approx1mately 2; 020 000- ka Therefore,
India made a grant aid request for two survey vesséls.
The COuntry ‘made the request for two vessels because one is
to be in serv1ce in the Bay of- Bengal, and the other is to

be in service in the Arablan Sea.
2-1-5- Outlines of Facilities

(1) Marlne Products Proce551ng FaC111t1es _
The IFP plant Wthh is a. natlonal corporatlon located at
Cochin, processes yellowfln tuna taken by the MATSYA SUGUNDHT
as its main processing material.
They_are_processed_malnlf as canned'products. ‘Also frczen and
dried producps are made by the_Same corporation.. _
The,catches_of,the Survey Vessels'are expected to be pfocessed
and distributed to the domestic market in a similar way.
Yellowfin tuna will be processed as canned produckts aﬁd the
other species as canned and frozen products. This is the same
as with the catch of tﬁe EATSYA SUGUNDHi.

16



s

) Outllne of the Integrated Fisheries Project

2)

The IFP had initially been founded as a jOlnt project of
_Indla and Norway under the guidance of the FAO. 1In 1952 it
-was agreed and s1gned by and between the. Government of
Norway, the Government of Indla and the CGovernment of the
Prov1nce that this project would be carried out for the
reqlonal deVeIOpmonL of the coastal region,

It started business the same year and was prov1ded with
varlons.racllltles year by year. It is now engaged in a
Wide'range-of'businesses, such as ice making, ship—building,
_Ship repairing, manufacturing and repairing of fishing gear
and product processing. These facilities are effioiently

managed for the development of fisheries in India.

Processed Products of the IFp _
The TFP's yearly development of products such as canned

frozen and dried products, is as follows:

V(j) Canned Products

1978 ... Canned sardines in 0il, canned sardines in
tomato.sauce, canned tuna fillets in oil,
canned tuna chunks in oil, canned mackerel
fillets in oil |

1979 ... Canned crab meat (experimental), canned
mussels

1980 ... Canned yellowfin tuna
Canned yellowfin tuna is now still the main
product of IFP. Raw material for this product
is mainly caught by the MATSYA SUGUNDHI.

1981 ... Oysters in oil stroke brine, marlin
fillets in oil, marlin chunks in oil

1982 ... Canned pink perch in: oil/tomato sauce
Canned sail fish fillet/chunks in oil

1983 ,.. Canned dolphin fish fillets/chunks in oil,

canned shark
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1984 ...

Canned prlacanthus flllots/chunks in 011

canned cuttleflsh

(g) Frozen Products

1976 .

1977 ...
1978 ..
1980 ..

1981

'Seer flsh mlnccd meat, anchovy, sardlnc,

mackelel rlben flSh B

atflsh fllletq, yellowfln tuna
Cuttleflsh and squld fll]ets '

Shark flllets, ray flllets_' _
Oyster, catfish, perch, spawn of catfish,

shark fin

(:) Drled Products

1977 ...
1978 ...
1985 .

Drled perch
Saldlne

Tuna and rlbbon fish

Hot-air Tunnel Dr'ied Products

1975 ...

Prawns, shark, anchovy . catfish
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(2)

Sltuatlon of Ports and Harbor

Outllne of the ‘main ports and harbors in Indla is as follows.

burthermore “three ports, Moxmugao Visakhapatnam and Port

2)

4}

5)

- Blair are described in morae detail in 3-2-3.

1)

port of Bombay

'Bombay is a good'pOrt having a large water area of

approx1mately 22.5 km from south to north and a width of 6.5
to .8 km Its anchorage is from 6.7 to 9.6 m deep, the main
route is approx1mafely 10'm deep and is available for the
entry of 90,000 DWT vessels. This port is completely

equipped with all facilities necessary for all port functions.

‘Port of Candla
In this port, there is a jetty 1,125 m long and 9.14 m deep,

available for the coming and loading of six cargo ships and

bulk carriers at the same time.

Port of Madras

_Madras is a main trade port on the East Coast of India.

It is an artlflclal port and is a well eguipped harbor There

is a trawler shipyard on a corner of well arranged fishing

harbor.

Port of Calcutta

The‘Port'of Calcutta is situated at the mouth of the Hugli
River. It can accOﬁmodaté ships of up to 167 m length, 21 m
breadth, and 8 m full draft. There is one major fishing

harbor at Roychowk about 30 kilometers downstream.

port of Cochin
It can accommodate ships with a total length 213 m, full

draft of 9 m, and 40,000 DWT.
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(3)

6) Port of New Mangalore , .
It is a new port tocated 9 km north of old. Mangalore along

the West Coast of India and can accommodate shlpe_of_-

77,000 DWT,

Conditions. of Shlpbulldlng and Repalrlng
Fa0111t1es for flShlng boat bulldlng and repalllng are necessary

for the development of the Indlan Jeawater flShelleS Outlxne

‘of the Indian shlpbulldlng and 1epa1rlng condltlon through

which the Pr03ect will be 1mplemented and managed are described

below. _ . |

The Government of Indla placee empha51s on the development

of Shlpbﬂlldlnq, and has eight national shlpydrds There are

more than thlrty small prlvate shlpyards which build barges,

tugboats, and trawlers in the Country

Some of the main natlonal shlpyards are as follows

1) Hlndustan Shipyard Ltd. - {HSL) [Visakhapatnam])
This shipyard has the longest history in India. Founded
as the_Seindie Steam Nevigation Co., Ltd. in 1941_it_wae
nationalized in 1952, At present, the number of employees
of this corporation is about 8,500 in total. |
These. personnel are compoeed of about 500 officers,_about'
2,000 supervisory and administrative staff and about 6,000
tradesmen and apprentices. It is mainly engaged in the
building of large ships, such as cargo ships; iron ore
Carriers,'tankefs,_etc,, but it also conducts various repair
services. ' , '
1t is prov1ded W1th,a cast shop, electrlcal and mechanical
flnlshlnq shop and pipe manufacturlng shop.
In the event the Survey Vessels.of the Project are operatea,
they will be docked in this shipyard once a year for hull
cleaning. There is no problem inﬁolying repair.facilities

in such case.
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2)

GQé Shipyard Ltd. (GSL) [Mormugao]
This'shipyard'has the capacity to build ships up to
1,000 DWT and a length of 70 m, It builds dredgers,
traners[ hopper barges, tugboats} etc.

It has delivered in total 27 ships or 5,930 GP, of various

types and. sizes from 1980 to 1985.

Tts production value has also increased from Rs. 8.5 crores

in 1981 to Rs. 28.3 crores in 1984. Moreover, it provides

- repair services for ships for overseas service and ship

3}

machinery in Mormugao Port.

Alcock;AShdoWn Ltd. (AAL) [Bhavnagar, Gujarat]

‘This shipyard built barges and launches in the period from

1980 to 1985. It has begun building fiberglass boats as its

regular business.
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Principal hational and private shipyards in India are as given in the following 'I‘able

Table 6. ' Principel shipyards
Cumpany Iocation | Building |[Building | Repair | Slip way -} Other '
olip | dack Caek . _
Brarati shipyaxd Bovbay L80mx3 _' Trawler
put., Iid. ' '
Fast Pengal Calcutta [ L 61 mx 2 L 198 m x 1
Garden Reach Calcutta L, 180 mx 1| L 186 mx 1| L 225 m x 1| Byigoed
Shiphuilders - ' L212mx 1! 6195 m x 1| with fitting
| & Engineers Ttd. L 98 mx 1| jetty
Gladstere Lyall Hyderabad Capacity for building 48 swmll Fishing boat
& (o,, Ltd. ships/year -
Hindustan Shipyerd | Visakha- | L size x 4 L24dmx 1| Lsize x 4 | Bpipped
Lid. patram Ssize x 1 | with fitting
' Jetty
Hooghly Dock & Fort| Calatta | L0 91 m x 4 L 9imx1
Frgineers Ltd. ' :
Mezagen Dock Léd. | Bokey | L 147 mx 2 LISimx 1)L 87mx2
LY mx1 L130mx1 :
' L 457 m x 1
N.N. shipouilders &| Berbay L 60 m to Trawler
Ergireers Pvt. Lid. _ 80mx5
Shalinar Works Ltd. | Calcutta | Max 5,000
tWe total 9
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22 .Outlines of Related Plans

2-2-1 National Development Plan

(1)

Outline Qf:the'Seventh Five Year Economic Development Plan

The First Five Year Economic Development Plan started in 1951,

,and'the'sixth,Plan completed its program in 1985, The Seventh

: FiVe-Yéar.Plan was ratified by the National Developuent Council

of,Indiagin NOvember, 1985, and is now in progress. The period

of this plan is from 1986 to 1990. The essential features of

.the.Seventh_Five Year Plan are as follows:

1) Principal Targets
Tndia is expected to have a population of approximately 970
million by theé year: 2000. The plan has for its purpose
stabilization of national life and the national economy
- under such circumstances.
It-is_cohciuded'that the following are necessary for
atﬁaining'the above purposes:
a) Ecbnomic'growth and promotion of technical development.
b) Measures for raising the standard of living of the
low-income class and those in the poor regions.
¢) Improvement and consolidation of education, public health
‘and other social welfare institutions.
d) Cohﬁfol of:thexpopulatiOn'increases.
Therefore, the main targets of the Seventh Five Year Plan
are set as follows:
~a) Development of agriculture (together with fisheries).
b) Activation of domestic capital.
.¢) BAcceleration of growth in the industrial fields of the
domestic economy. ' _
The Seventh Five Year Plan targets the promotion of

'industries and international trade as shown in Table 7.
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Tabhle 7 Target for Economic Growth

Ttem 1 7th plan (%) ~ 6th plan (%)
GNP ' 5.0 ' 5.0
agriculture 4.0 5.0
- Tndustry 8.0 - 5.0
Eport 6.8 5,0
Import 5.8 -
Domestic gross  24.9 23.3
savings rate

2} Investment
Potal investment during the period of the Seventh Five Year
Plan is set at Rs._322;360_érores (U.S.$ 256.9 billion}. An
increase of 56% as compared Lo the Rs. 206,480 crorves in the
Sixth Five Year Plan. ' The above amount is divided into
Rs. 154,210 crores for the public sector and Rs. 168,150

croves for the private sector.
2-2-2 Fisheries Development Project

1) Principal Targets
In the Seventh Five Year Plan, the basic thought for
fisheries development is described in the a@ricultﬁre
development pian in the following manner: :
The development of the fishery division has a great
importance for increasing both the national income and
employment opportunities;
Moreover, the fishery division is a source for supplying
" animal protein to Indian people and a potential means for
obtaining foreign currencies, Therefore, growth in the
fishery division shall contribute much to national life and
the economy. |

The targeb value of fishery production is set at six million
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tons in the year 2000, Two million tons out of that six
miliiQn_ﬁons is planned to be produced from inland waters.

. This Vélué_ﬁill provide a living places for many fishermen
and increéée the consumption of marine products, which is
acﬁualiy 3.5 kg/person, to 670 kg/person in the 21st century,
Tn-ordér_to achieve the targel, it is necessary to help the
people:leérn advanced techniques for fishing and aquaculture
“and to:déveldp new fishing grounds and new fishing
'téchniques, especially for tuna.

The:SeVenth Five Year Plan sets high target figures for all
areas of fisheries i.e. catches compared to the results of
the Sixth Five Year Plan.
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Table 8 Principal Targets of the Seventh Five Year_Plan_
| IteﬁwAM“MMMIESE. Reéult - Tarqét_ Raté_(%)
| 1984/85 (a) | 1989/90 (b) b/a
1. Catch o _'
a. Inland |1,000 tons 1,100 1,800 163.6
waters ' : o
h. Sea 1,000 tons 1,750 2,200 7_125.7
Total 1,000 tons 2,850 4,000 140.4
2. Motorized 20,000 25,000 125.0
boats '
3. Pelagic 75 350 466.7
fishing
boats
4, Port/ 86 140 162.8
landing
center
5. Seed Million 5,639 12,000 212.8
production
6. MOdernized 1,000 ha 101 300 297.0
culturing
reservoirs
7. BWFDA J 147 ..400 272.1

Note) Fiscal year begins in April and terminates

in March of the following year.

BWFDA: Blakish Water Fishing Development Agency
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2) Concrete Measures in the Fishery Division in the Seventh

Five Year Plan.

Iri the Seventh Five Year Plan, it.is noted that India has
its EEZ of 2,020,000 kn?, coastal line of 7,517 km in
length, rivers of 29,000 km in tofal length, ponds of 1.7

million ha, seawater marsh of 900,000 ha, and lakes of

750,000 ha. Then the Country has a large potential for the

development of fisheries resources.

3Thereere, the following projects are now in progress.

a) Marine Fisheries

o}

Development of fisheries resources in the EEZ,
especially in waters deeper than 72 m, by the

encouragement of investment.

Increase of income of coastal fishermen through

diversification of fishing'methods of coastal
fisheries by the introduction of modernized motorized

f£ishing boats.

Progressing from wood shipbuilding by the introduction of

shipbuilding technologies using FRP, ferrocement, etc.
and the reduction of building costs.

Severe enforcement of the Maritime Zones of Tndia
(requlation of fishing by foreign vessels) Act of 1981
and the rules”framed in 1982 for the prevention of
éohfliéts hetween capitalized fishermen and coastal
fishermen.

CdnStruction and consolidation of ports and harbors for
catch landing and mooring of pelagic fishing boats.
Construction of catch landing centers for coastal fishing
boats which number up to 154,000 and account for 2/3 of
the total catch.

Introduction of an insurance system for fishing boats,
fishing gear, and fishermen's lives and the establishment

of welfare services.
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Tmprovement of dlstrlbutlon system (commer01allzatlon of

fish species not presently used, conoolldatlon of

~ domestic and 1nLe1natlona1 malketlng, guality malntenance

b}

of products during sedsons.w1th big catches,
consolidation and strengthening of infra-structure for
product sorting and prdcessing, and improvement. of
dlStrlbuthH bystem to inland areas.)

COnsolldatlon of dlstrlbutlon system and organlzatlon of
fishermen's cooperatives for increasing the fishermen's
incomes and supply prodhcts to consumers at stable prices.
Organization of a marine complex by unifyihg fishing
villages which number 2,447, _

Manpower cultivation by strengthening research and.
training institutions like the FSI, the CIFNET, the
CICEF ({The Central Institute of Coastal Engineering for
Fisherieg), etc.

Inland Water Fisheries _

Increase of cultured prawn bred in seawater by BWFDA
{Blackish Water Fishing Development hgency) .
Establishment of a cooperative administration system of
reservoirs and lakes for aguaculture and training of
fisheries related people. _ '

Study of'pond'équaculturé, aquacultufe of air breathing
fish, aquaculture in Bheeles and Mans reclaimed land
areas. '

Support of the Province Government for the National
Fishes Sced Project for the promotion of ﬁatching for
seed production. (Self-sufficiency in seeds for
aquaéulture in each Province, like Wesl Bengal)

Research for the protection of inland fisheries resources.

Manpower development.
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2-3 Iistory and Contents of the Request

(1) History Qf Lhe Request
The FSI initially.requested three survey vessels to the
Ministry of Agriculture & Rural Development of India, a tuna
long-liner type with an overall length of 35 to 40 m, a tuna
long-liner type with an overall length of 32 to 35 m, and a
skipjack pole-and-liner type with an overall length of 30 to
BS.m, _
As a result of a study of the proposals for the survey vessels
the Ministry of_Agriculture made a request in March 1987, to
the Government of Japan for the provision of one grant aid tuna
‘long-liner and one skipjack pole-and-liner.
Since there is a problem in assuring a supply of live bait
throughout the year for the skipjack pole-and-liner, and since
Ihdia has not sufficient experience in such fishing, Japan has
_reéommended_thdt the tuna long-liner is more appropriate for
India. Therefore, the Government of India withdrew the request
for a skipjack pole-and-liner and altered the request to two
tuna long liners in June 1987,
When the Team had diécussions with the Indian side such matters
fof.confirming the contents of the request,'the Indian side
notedrﬁhat the tuna and marlin resources survey is necessary;
that India requires twd vessels for such survey; and that it
needs two VeSsels of the same type with a length of
approximately 40 m.
As a result of the discussions held between the Team and the
Government of India, both parties have agreed to two tuna long-

liners of the same type with a length of approximately 36 m.
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{2) Contents of the Request and Minutes

Contents of the Request and Minutes are as follows:

Table 9 Contents of the Request and Minutes

Content of Request

Contéent of Minutes

Length overall
Breadth

Depth

GRT

Voyage days
Endurance
Number of beds

Main engine

Cruising speed
Tank capacity
(a) Fish hold

{b) Fresh water tank

Freezing capacity

40 m
6.35.m
3.10 m

approx. 350 GT

745.days

7000 nautical miles

25

800BHP *
375RPM

10 - 12 knots

~30°¢ 90 m3
70 m

-65°C 3 mT per day

approx. 36 m
approx. 7.35 ~ 7.40 m
approx. 3,10 - 3.20 m

(Not described in

Minutes, but

approx. 300 GT)

apprdx. 7000 nautical miles

approx. 25

approx. B800PS

approx. 10 - 11 knots

approx. 100 - 110 m>

approx. 50 - 60 m>
AnT per day

({The temperatures of the

freezing room and fish
hold, -55°C and
-50°C were requested,

respectively.)

* BHP is the English unit of shaft power and 550 ft-1b/sec is

equivalent to 745.7 W,

PS is a unit of power in the metric system, and 75 kg-m/sec = 735.5 W.

Therefore, the English power unit is bigger by 1.4%, as 800HP = 811PS.

This difference is understood by the Government of Tndia.
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(2)

CHAPTER 3 CONTENTS OF THE PROJECT

'Objective

The objéctive of the Project is to provide two tuna fesources

survey vessels so as to improve the effectlveness and level of

'_the tuna rebources survey to be undertaken mainly for yellowfln

tuna, in the sea Aones of the Bay of Bengal and the Arabian
Sea. The Pro]ect is expected to contribute to fisheries
development, which is an important target of India's national

development.
Necessity of the Project

There is é_necessity for the development and enlargement of
tuna fishing. '

As previously described, tuna fishing has recently been
attracting a good deal of attention as the type of fishing
coming second to shrimp fishing according to the Fisheries
Daevelopment Plan. _

The basis for tuna fishing in India was fcrméd by two training
and sur?ey vessels granted by Japan in 1980. However, these
two vessels are dual-purpose vessels for the early stage of
resources early development; therefore, specialized survey

Véssels are now required for more a functicnal survey.

The survey area is immense and divided into two zones.

The sea area belonging to India is divided into two zones; one
ié thé.Bay of Bengal with its center in the Andaman and Nicobar
Islands; the other is the Arabian Sea with its center at
Lakéhados. Taking into consideration such gecgraphical
conditions, two survey vessels are necessary for the development

of tuna fishing.
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(4)

3-3

3-3-1

It is necessary’ to promotg employment opportunltles.

The promotnon of Luna E1sh1ng, which has a great potentlal for
future - developmont and expansion, w1ll lead to the creatlon of
new employment opportunltles for tlshermen. Theso new

emp Loyment opportunltles will be éreated not only dlrect]y by
the processing of fish, 1nclud1ng frozen f1Qh the bUlldlﬁg of
fishing boats, and the development of fishing gear, but also

indirectly by the expanelon of bu51nesses related to flsh

exporting,

It is necessary to'train_fishérmen. _

The traihihg_of crew members'(fishermen)‘is'prosently conducted
with the existing two vessels. It is indispensable to conduct
it at a highér level with modernized vessels for the

developmént of tuna fishing in India.
Outline of the Project
Fishéries Resources Survey Project

The Government of India plans, in the Seventh Five Year Plan

(1985 to 1990), to develop flsherles for the purposes of

rsecurlng foodstuffs, 1ncrea51ng employment opportunltleb for

_flshermen, and obtalnlng forelgn currencies through exports.
However, the_Indla s flshery activities are mainly concentrated
on ffeshwater fisheries, especially aquaculture.. The main |
marine fisheries are coastal fisheries in waters shallower than
50 m. Tuna are abundant in the Indian EEZ. But the fisheries
resources survey on flshlng grounds is nok sufficiently carried
out because of the shortage of medium and large fishing boats
and/or vessels Thereforp there remalns many matters unknown

such as stock dlstrlbutlon and the seasonal migrating pdtterns

T of tunas.

On the'other'hand, Ihdia has been conducting the resources
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survey within the 200 mile BEZ with a training vessel, the
PRASHIKSHANT, and a survey vessel, the MATSYA SUGUNDHI.

:.Théy,Were supplied by grant aid from the Government of Japan -

iﬁ'1980. These two vessels are insufficient for the survey of

India's EEZ which covers 2,020,000 km?.

Therefore, India has made a reguest for the grant aid of two

tuna long-liner survey vessels, and expects to promote the

survey on Luna resources.

_ The survey schedule prepared by the Government of India is

given below.
1} Fish species targeted for survey
Yellowfin tuna, bigeye tuna, skipjack, long tail, marlin,

etc.

2) Survey areas _
' Arabian Sea : North of lat. 15° N in the Arabian Sea
offshore area
Bay of Bengal : The sea around Andaman and Nicobar Islands
and the Northwest Bay of BRengal

Plan for survey navigation _
Concerning the use of the Survey Vessels for the Project, the
FST will divide the survey area into two zones and will send
one vessel to the Arabian Sea and the other to the Bay of
Bengal.
1) Survey in the Arabian Sea
In the Arabian Sea, the base of the survey will be at the
Port of Mormugao in Goa. The survey will be carried on in a
phased manner as follows:
Preliminary Survey, Detailed Survey, Simulated and

Commercial Fishing Survey, and Monitoring of Stocks.
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Survey Plan for the Arabian Sea

mase  mNature of  Fish | 89|90|91] 92|93 94|95 96197|98
Survey species .
Mormugao preliminary
Survey " Yellowfin
' skipjack |
Bigeye m#sﬁ
Long.tail
Billfishes
ditto Detailed ditto Lw#m
Survey . e
ditto Simulated . ditto
Conunérciai ' . ﬂﬁd
Survey -
ditto Monitoring ditto
of stocks b sefm et

2} Survey in the Bay of Bengal.
In the Bay of Bengal, the survey area is divided into two
ZOones. One of these survey. zones will be locatéd near the
Andaman and Nicobar Islands and have a base at port Blair;
the other will be the northwest part of the Bay of Bengal
with a base at Visakhapatnam port. This survey will also

be conducted in 4 phases.
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Survey Plan for the Bay of Bengal

Base Sea area | Nature of | Fish 89| 90} 91| 92| 93] 94] 95] 06 97] 95 |
' the survey | species
Port Andaman Preliminary| Yellow fin
Blair | Nicobar Survey Skipjack
Islands Bigeye ﬂ
Long tail
Billfishes
ditto | difto Detailed | ditto .
) B
survey
ditto ditto Simulated ditto
&_)mmercial b it
Survey
ditto ditto Monitoring | ditto
of Stocks nﬂﬁ
Visakha{ Northeast| Preliminary] ditto
tnam | Coast of S
patn st o urvey b
the Bay
of Bengal
laitto | ditto Detailed ditto s
Survey %
ditto | ditto Simulated | ditto
Commercial i 7
Survey
ditto ditto Monitoring | ditto b ]
of Stocks
|
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(2) Annual operation plan .
The Survey Vessels are planned to make 10 voyages in a year.

And the breakdown of days per average yoyage is as follows.'

Operatibn days: 17.5 days
~ Other days: 2 days

Going to Staying'in Coming back from

fishing ground fishing ground fishing ground

(1.5 days) {19.5 days) : (1 day)
As mentioned above, the total mumber of days spent on the
fishing grounds per year is 220, mooring days, Jnc]udlng thoge
spent at dockside, and on stand-by are 145, and the rate of
operation is 47%.

(3) Annual fishing plan

Number of haskets for operation 200 per day

Number of hooks ' 5 per basket

Operation days 175 days

Hook rate - 10% (all species
included)

Average Weight 30 kg per piece

200 baskets % 5 hooks x 175 days % 0.10 x 30 kg = 525,000 kg
Note) The annual operation plan and the annual fishing plan

may be changed slightly depending on fubture
investigations.
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Tishing plan by fish species for each vessel

1Species kg Comp. %

Yellowfin tuna 329,166 62.7
Bigeye tuna 14,709 2.8
Marlin 39,375 7.5
Shark " 140,700 26.8
Others 1,050 0.2
TOTAL 525,000 100

Note) Composition is according to the data of the MATSYA

SUGUNDHI .

(4) Fuel consumption plan

1} annual consumption for each vessel

bays in a year Consumption/day Consumption kl
Days of operation 175 2.2 385.0
Other days . _ 20 3.3 66.0
Navigating days 25 3.3 82.5
Mooring days/dock 145 0.5 72.5
TOTAL 365 1.66 606.0

2) Consumption for one voyage for each vessel

_Consumption for one voyage Consumption/day | Consumption kl
Days for operation 17.5 2.2 38.5
Other days | 2 3.3 6.6
Navigation days 2.5 3.3 - 8.3
Mooring days 10 0.5 5.0
TOTAL 32 1.84 58.4

Note) Consumption during modring days does not include that

used while at dockside.
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(5}

3-3-2

(1)

average fuel consumption for one voyage is approximately 59 ki1,
therefore, the necessary capacity for the fuel tank for such

consumption is approximately 66_m3.

Fresh water consumption plan

44 tons

At sea 1 pers. 80 lit. x 25 pers. x 22 days =
Mooring - 1 pers. 80 1it. X 25 pers. x 10 days = 20 tons
TOTAL ' 64 tons

1f fresh water is supplied every time as quickly as possible
after the return of the'vesseis to port, the required capacity
of thé fresh water tank is approximatély_45 mo.  If fresh water
is supplied prior to the departure of the Vessel after
consuming the reserved water during mooring, required capacity
is approximately 65 ms.
Generally it is considered that the consumption of fresh water
per day and per person.is approximately'50 1. This project

provides a fresh water tank of capacity increased by about 60%.
Outlines of Survey Vessels

Main Particulars

Length Overall: approx. 36.0 m

L ppﬁ _ approx. 31.0 m _

Breadth (molded): approx. 7.35 to 7.40 m
Depth (molded): approx. 3.10 to 3,20 m

Main Engine Power: approx. 800 ps

Cruising Speed: approx., 10 to 11 kndtsr
Endurance: ' approx. 7,000 nautical miles
Fish Hold Capacity: approx. 100 to 110 m°

Fresh Water Ténk-Capacity: approx. 50 to 60 m3

Fuel 0il Tank Capacity: approx. 120 m3
-Treezing Space: approx. 2 tons x 2 sets
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(2} Complement and cabins

Skipper. Captain: 1 room 2 beds
_Chiéf engineer: 1 room . 1 bed
Scientist: 1 room 2 beds
Engineer: . 1 room 2 beds
Bos'n and second bos'n: 1 room 2 beds
Mate: 1 room 2 beds
Crew: 4 rooms 14 beds
Total _ 10 rooms 25 beds
(3) Main facilities
Line hauler: 1 set
Iine throwing machine and others: 1 set
Gyro Compass: 1 set
Radar: 1 set
Direction Finder: 1 set
858 Radio Telephone: 1 set
Satellite Navigator: 1 set
Fish Finder: - 1 set
Oceanographic Survey Eguipment: 1 set

3-3-3 Bases for the Survey Vessels

Three ports are assigned by the Indian counterparts as the basge
ports for operation of the Survey Vessels. Mormugao on the

Arabian Sea, Visakhapatnam and Port Blair on the Bay of Bengal.
Outlines of the facilities provided in those three ports are as

follows.
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(1)

Mormuigao

1)

2)

4}

5)

6)

Location

Mormugao is located at lat, 15°25' N and long. 7347
midway between Bombay and Cochin on the West Coast of Indla
Mormugao is also famous as the loadlng porL of the Goa iron

ore.

Quay, wharf, jetty

“The jetty is 167.6 m long and 8.53 m deep. It is able to

accommodate 4 ships at a tlme. The commercial berth is 11 m
deep and 250 m long. It is also used by survey vessels of

the FSI.

Water supply-' _

It is possible to supply water to vessels at the quay or
with a barge., The capacity of water supply is 20 tons/h at
the quay and 30 tons/h with a barge.,

Fuel supply B
As there is a fuel tank of the naticnalized Indian 0il

Corporation, it is possible to conduct fueling by announcing

‘the fact 48 hours before the fueling.

Repair .
Goa Shipyard Ltd. is a shipyard belonging to the Indian Navy.
ITts employees amount to about 2,000, It has slip'ways.which
allow the repair of ships up to 40 m long and 250 GT in
wéight.

Others

o There are two warehouses on two sites with a total
capacity-df 30,000 tons.

o This port is provided with cranes and other facilities
for loading/unloading.
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(2) Visakhapatnam

1}

3)

4)

5)

)

Location -

visakhapatnam is at lat. 17°41' N and long. 83°18' E on

‘the Coromandel Coast., It has a berth specifically for iron

ore loading in the outer harbor. The fishery facilities in
the fishing harbor are of the largest scale among all Indian
fishing ports. It is the best arranged port in India which

is used by many trawlers and small fishing boats.

Quay,; wharf, jetty

The fishing harbor was expanded to accommodate 15 trawlers
and:150 sméll fishing boats in the first stage of the
improvement work, After the end of the second pericd of the
iﬁprovement work, 56 trawlers and 300 small fishihq boats
can be aceomnodated in the fishing harbor.

Thére ére three éomb~shaped jetties of 5 to 6 m deep.
Therefore, ships with an overall length of 40 to 50 m may be
accommodated withoﬁt problem. Thus this port is adequate to

serve as the base port for the Survey Vessels,

Water supply
It 'is possible to supply water to vessels at the quay or

with a barge.

Fuel supply
Fuel is supplied from two public sector corporations: Indian

0il Corporation and Hindustan Petroleum Corporation.

Repair
It is possible to repair both decks and engines.

Dry docks, slip way

o0 Hindustan Shipyard Ltd. is equipped with a dry dock
137.2 m long and 18.4 m wide.
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o  The fishing harbor is equipped with .a slip way for
receiving 6 trawlers and 12 small fishing boats at one

time.

{3) Port Blair
1) Locatlon S .

The Andaman and Nicobar Islands, which con51st of 533 _
islands, occupy 1mportant poqltlons in the cast sea zone of-
India from_a_mllltary viewpoint. Most of Lhose 1slands are'
not inhabited. A population of 250,000715 11V1ng on ?0
islands. Port Blair {located at lat. 11°41' N and
long. 92°43' E) is the center of this region. =

2) Quay, wharf, jetty

The main berths and jetties are:

Haddo Wharf _ _ Depth 35 m
Chatham Whart. o Dépth 20 m
Marine'Jétty : Depth 5 m
Junglighat Jeltly Dépth 6 m
Bamboo Flat Jetty Depth .5 m

There are also a berth 300 m long and 6 m deep for 10 small
boats at one time and a berth specifically fdr large. vesgel
that can accommodate 5 large vessels at one time. | _

The Survey Vessel is planned to come alongside the fisheries
jetty of Phoenix Bay. The jetty is sufficient in scale and
water depth. |

3) Fuel supply, water supply

This port ig fully equipped with facilities for fuel supply
and water supply.

4) Repairs

_ wa companies, the Marine Department and the CIWTC have
facilities for repair, |
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5) Dry docks, slip way
.This:pprt isrequipped with two dry docks of 90 m x 20 m
x4 m. It-iS'alSO_provided with a slip way for 5 vessels of
350 GT.

Drawihgs of these three ports'are given in the Appendices.

3-3-4 Implementation_Organization and Management Organizations

(1)

The implementationiorganization of ‘the Ptoject is the FSI

(Fishery Survey of India). It is in charge of the planning

“and the implementation of the seawater fisheries resources

survey. And it is responsible for the operation of the Survey
VeSSéls and.for”their management and coﬁtrol.

Outline of the FST is as follows.

works of the FSI

Thé FST is under the direct control of the Ministry of
Agficulture.of india. Tt has its Headquarters in Bombay and
has Zonal Bases in 6 locations.

The FSI was founded in 1946. It began survey work in 1947 with
a small staff and using the Port of Bombay as its base by
haﬁing a mihe Sweepér reconstricted as a trawler. The FSI
coﬁSttucted a steel stern trawler (56.8 GT. L:17.5 m. BHT:200HP)
in India in 1968 and has been engaged in the resources survey
of coastal trawl fishing until now. |

In 1982, the FSI possessed.ZB survey vessels and fishing boats
and had 865 staff members engaged in surveys at 12 survey bases.
Pfesently, it conducts the resources survey from 6 Zonal Bases
with 10 large and 7 small fishing vessels granted by Norway,

the Netherlands, Dermark and Japan. The outlines of these 10

large vessels are as follows:
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All of the above mentioned ten vessels are under 10 years old
and_inTﬁood condition. The skills of crew members are- |
impr¢ving.' The resources survey of coastal fishing grounds was
completed in fiscal 1986. The FSI is now transferring its

objective to the resources survey in the Indian EEZ.

{2) Organization of the FST

1} Position of the FSI in the Ministry of Agriculture.

[ﬁinistry of Agriculture & Rural Development

Department of Department of Rural Developmeig]

Agricultural . ~ |Agriculture &

Research & Development Cooperation

Animal Husbandry Fisheries Horticulture Other 13
Division Division Division bivisions

fCIFNET. 5T IFp

Zongi Basel
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2) Zonal Bases of the FsI

The FSI Headquarter is located at Bombay and has the

following © zonal Bases. In each Zonal,Base,,staff is

assigned to carry out the work.

HOS (BOMBAY}’

Zonal Bases

] f | t ) e

J i ! L

BOMBAYI ]MORMUGAO! COCHIN' MADRASY - VISAKHA¥

PATHNAM

BLATIR

PORT

The Zonal Base in COCHIN is in charge of the management and '

control of the MATSYA SUGUNDHI.

The Deputy Director General of HQS in BOMBAY is the responsible

person of the Project, and HQOS will be in charge of the

operation of the Survey Vessels in the event-they'are'granted.

A map of India is given on the next page for iﬁdicatinq the

locations of the 6 Zonal Bases.
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3-3-5 Personnel Plan

Presently the FSI operates a tuna long ~liner type survey
vegsel, the MATSYA SUGUNDHl C Crew membexs of Lhat vessel show
little tendency to lean thelr job and about a half of then
were trained in the CIFNET and by the expert Mr._Haluta sent
by JTICA (actually performlnq on Hjob training for cattlefish
fishing). Therefore, they are skilled. These skilled3crew-
members will be aq51gned to the vessels 1nc]uded in the
Project. Working axrangements for OfflCelS and crew members on

the Project will be as follows:

Table 11 . Number of Crew {per vessel and per year)__

Position | project vessel . MATSYA SUGUNDHT
Captain;‘Skipper _ 1 1
Chief.Enginéer i ' 1
Scientist 2 2
Mate 1 1
Engineer = | : . 2 2
Boatswain 2 2
Séiior and Oller - 16 _ 16.
TOTAL | 25 25

Japanese vessels are highly labor saving. 19 to 20 crew
members are assigned to a Japanése tuna loanliner of the same
size as the Vessels included in the Project. .However, in India
where labor costs_are compératiVely 1ow, 23 crew members
{excluding scientists) is considered.apprOpriate; Thié number

is also from the point of creating employment opportunifies.
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(1)

(2)

(3)

(4)

(6)

CHAPTER 4 BASTC DESTIGHN
pPrinciples for thé'Basic'Desigﬁ

The Team determined the following as the principles for the
basic design of the two Survey Vessels, materials and
equipment,

‘Study sufficiently the contents of the request from India.

" Make a bésicjdesign based on the results obtained through the
basic design study. ‘In this way the vessels will be suitable
for the intended objectives and will demonstrate maximum

performance.

Take the-principles that the vessels nust display optimum
gualities of safety and seaworthiness. Take into equally
consideration energy saving, lobor saving and maintenance costs
saving for ther fisheries resources survey vessles. The vessels
will be provided with the most appropriate survey facilities

and fishing gear for the Project.

Adopt” design principles to reduce the management and

implewmentation costs of the Survey Vessels which will be

charged to the implementing organization, the FSI.

In selecting equipment and facilities, stress simplicity and
Aurability as much as possible and ease of procurement ol spare

parts.

Téke care so that the Vessels will display'the maximum

performance for the minimum cost.
Establish desian principles by taking into consideration the

laws and regulations, customs, fisheries conditions, conditions

of fishing grounds (survey areas), sea weather, weather, etc.
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of India.

{7} Take into special con51derat10n provisions to combat rust and

4-2

(1}

{2)

(3)

- contamination to ‘improve the durability of the- vessels, as the

survey Vessels will be operated in tropical reqlons.-'
Conditions for the Basié_Design_'

vesscl type

The MATSYA SUGUNDHI and the PRASHIKSHANI granted by Japan in
1980 are ‘survey. vessels of dual- -purpose type. They are .
prov1ded with the equipment for two different flshlng methods.
However, the Vessels which will be granted this time alm
spe01f1cally at the tuna resource- suxvey by. long- ~lining. -In
order to enable an eff1c1ent survey, they will be vessels of
the same type as a Japanese survey vessel of the tuna long--

liner type, and of the same specifications for both vessels.

Cla551flcat10n

In order to assure the quallty of the vessels and their
maintenarnce, the vessels will obtain the classification- of NK
{Nihon Kaijikyokai). As NK has-an exclusive surveyer and. an
office in.Bombay and a non-exclusive suquger_in Cochin, Goa,

Visakhapatnam, Mangalore, Jamnagar, Madras and Calcutta (in

-December{'1987), there will be no future probleéms to maintain

the classification.

Applicable regulations and reference regulations

As a result of the éiScussions with the Indian side, the

following should be applied. |

a) The Japanese Government's Inspection Rules for Export
Vessels = ' _

b) The International Convention for the Prevenﬁion of
Collisions at Sea, 1972 : .
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3 The‘Internatiohal Regulation for Tonnage Measurement of
"Ships, 1969 _
:Mbréovér,‘the follgwing.should be referred to as appiicable.

_ d) IMO ihtaCt S;ébility, Recommendations for Fishing Vessel.
'(IMO A-168 paraqraph \'2]

'e) Maritime Regulatlons of India framed under the Indian
‘Merchant Shlpplng Act (1958) and The Rules made thereunder

(4) Fishing:machiﬁery )

a) The Survey Vessel shall be equipped with the fishing
‘machinery nécessary and. sufficient for the tuna resource
survey. In selecting the machinery, the fact that the tuna
is a mlgrant fish living in the Indian EEZ shall be taken
into consideration.

b) as for the 1mprOVement of survey efficiency’ and for the
1ntroduct10n of up to-date techniques, the taking in of main
and_branch 11nes and line throwing will be automated,

) Althdugh it is planned that 200 baskets be used ordinarily,

- the capacity of the fishing gear hold will be 300 baskets
taking a future increase of operation baskets into

consideration.

. (5) OCeéndgraphic survey equipment

' The vessel will be equipped with an oceanographic survey winch
for Océéndgraphic surveys. Furthermore, it will have have a
‘lahoratory as large asrpossible so as to allow the sufficient
0n~bbard-investigation, analysis, dissection, etc. However, a

scientific fish-Tinder will not be installed.
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4-3

4-3-1

Basic_Design
Outline

O;lglnally, the request for the grant aid oi the Indlan 51de

'was for two Luna long-liner. type survey vebse13 of an overall

'length of 40 m.

The specifications for the requested vesqels are:

TLength overall: 40 m
Breadth: 6.35 m
jDe?th: 3.10
Fish hold: . _9O.m3
Fresh water tank: = 70 m3
Endurance: 7,600 miles

and others.

After the discussions held in Tndia, the following principal

particulars were determined for the Survey Vessels:

Length Overall ' approx. 36.0 m

L pp approx. 31,0 m. _ }

 Breadth (molded) approx. 7.35 to 7. 40 m
Depth (molded) '  approx. © 3.10 to 3.20 m
Main Engine Power approx. 800 'ps .
Cruiéing.Speed appfox._ 10 to 11 knots
Endurance . ~ approx. 7,000 nautical mllés
Fish Hold Capacity | approx. 100 to 110 m3
Fresh Water Tank Capacity approx} o SC.to 60 m3

Fuel Oil Tank Capacity . Approx. 120 @3 _ :
Freezing Space approx. 2 ton x 2 éets
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_The_pximarily_requested type of vessel was relatiQely long, hut

_the'bréadth_Was amall and the depth was also comparatively

_large., Therefore, there was a stability problem in designing a

JapaneSe type tuna fishing boat. Because the Vessels of the

Projedt7Will-serve also as survey vessels, the following are

requlred

0_1Lab0ratory _ _

o Complemént of 25 members including two scientists

o Necessary to reserve a place for a survey winch

o) Quick freézing room with a cepacity for a catch of 4 tons,
at the same time,

In thls case, the primarily requested breadth cannot provide

Sufflclent stability and the necessary space.

The Toam then determined to increase the breadth to assure the

Stablllty and shorten the overall length so that the total size

of the vessel will remain neally aqual.

Cubic number (CN) is obtained by multiplying the length, the

breadth, and the depth and is an index of vessel size used in

ship design. Using this (CN), the reguested vessel type is CN

= 787. The planned vessel type of which the size is given in

the Minutes as is CN = 815 to 852, and is bigger by 3 to 8 3%

than the'reQUested vessel type. However, in this case the

_length'ofithe veseel'type_is not. Lpp'which_is generally used in

ship building, but Loa. The reason why the Loa length is used-

is that the Lpb of the requested vessel type is unknown.

Also for the'fish held, the planned veseel‘s capacity is

3, compared with the originally

provided more than 100 m
requeqted area of 90 m3. The size of the Survey Vessel type
was determined to satlsfy the various the demands of the FSI to
SOme extent and to maintain good balance.

The freezing temperature the requested of the FSI was - 65°C
for QUick'freezing and - 30°C for the fieh hold and a freezing
capacity of 6 tons a day. However, the capacity of 6 tons a

day is disproportionately large considering the size of the
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SurVey Vesgel type. Such large equipment. might cause safety
and/or work procedure problems: and even fail during. practlcal
use. It has been decided to provide a free21ng machine
'proportjonal with the size of the vessels.

During the season of high catches the vessel is estlmated thaLz-
there would be catches over 6 tons a day. However, 1t is
impossible to have freezers in the vessel to hold 5uch a ]aige
quantity on the vessels for the dbOVO mentloned reason. If a
freezing room is 1nstalled under the decks, the fish hold will .
become smaller in that p:oportlon and the freezing work would
become inefficient. Therefore, it was determined to have a
quick'freeier of 4 tons on both sides on the deck of the -
vessel. o . :
-_Regardlng the 501entlflc flshflnder,,the FSI had lnltlally
considered that it could be used for the tuna resource survey.
But the Team decided not to provide it, because there is,
actually no Scientific Echo Soundex Wthh is effectlve for such'
a purpose and there is a llttle_p0551b111ty of.utll;zatlon of
an Echo Sounder on vessels emphasizing practical fishing
operatlons |

Regarding the flSh hold capa01ty, the. 90551b111ty of having a
hold with a capa01ty of 150 tons was ralsed durlng the
‘discussion. In this case, assuming a storage factor of O 6, it
would be 150t/0.6%/m3 = 250 m3. This is too far from the 90 m
whlch was the figure for the vessel orlglnally requested by
Indla

While studying the results of the MATSYA SUGUNDHI durlng the
four years from 1983 Lo 1986, the average duration of one
voyage was established at 19.3 days. For the pre%ent design
the period in which the vessel is offshore is assumed to be
about 3 weeks (21 days).

Therefore,_the Team assumed a voyage of 22 days with 17.5
operation days. The estimated average.catch is 3 Eons/day_'

(200 baskefs x 5 hooks x 10% x 30 kg/piece). Therefore, the
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:“approximately 105 m

estimatéd catch pér voyage is 52.5 tonsg (3 tons/day x 17. 5

- days}. In order to store this quantity, a fish hold of -

3
is required by assumlng the storage factor

to be 0.5 (2 m3/1 MTON) .

The mainrrequlrements for a survey vessel are hereby described.

In order toqfﬁlfili“such requirements and to sufficiently
fuhctidn; the veséel’type and size should be at least |
Loa :‘dppr6Ximately.36 i,
_Bf'f'aéprokimately 7.40 m, and
Do approximatély 3.0 m

as described in the Appendix.

This Lype of vessel would be approx1mately 380 tons accordlng

to the 1nLernatlona1 gross tonnage measurement and approximately

185 GT accordlng to the Japanese gross tonnage measurement of

the Flshlng Boat Standard

4-3-2 Facilities of the Vessels

(1)

:englne and the auxiliary engine, it will vary from 30 to 150 m

Fuel oil tank

If the number of days for a voyage are designed with the

aSsumptibh that it'lasts'until'the'fiSh hold becomes full, the
number varies too-much because of the variation of catches each

day even from 10 to 50 days. Even though the quantity of

‘necessary fuel for a Voyage depends on the load on the main

3

given only the above variation in voyage days.
The working'plén estimated a tequired fuel quantity for a
voyagé as 58.4 kl. In order to contain approximately 59 ki or

fuel, a tank of 66 m° will be sufficient. However, a fuel tank

‘of approximately 120 m> is designed in order to cope with an

endurance of 7,000 nautical miles which was required by the

Indian side.
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(2) .FleeZLDQ equlpment and precoollng room
The MATSYA,SUGUNDHI 13 presently opelatlng w1th 150 baqkets per
day._ Compaled to the expected 51ze of its catches; the vessel
is provided with a free21ng capacity of only 3 tons/day
Therefore, in the event of good catches, 1t is obliged Lo delay
work for 1 or 2 days on freealng. “AS the. Survey Vessel of the
Projedt'will be prdvidéd wifh one set_of 200 to 240 baskets_for
the:eXperimental.survéy_of conmercial fisheries, thercatch is
expected to be greater than that of the MATSYA SUGUNDHI.
Therefore, if only seasons of good-éatches.are.conSidered, it
will be necessary to have: a capabityfbf 6 tons/day. However,
in other séésons; as described elsewhere, such large catches
‘will not be realized. Consequently'the vessels are. desiqned
to have a freezing space capa01ty of 2 tons x 2 sets (4 tons)
as a rational 51ze
1) The capaC1ty of 6 tons/day is dlsproportlonately large for
the size of the vessels and the capacity of their fish
holds.

2) It is not economibal to determine the freezing capacity to
cope with temporary max1mum catches from the stand point of

the 1n1t1a1 cost and the mdlntenance costs

3} It is extremély difficult to provide a freezing_foom with a
capacity of 6 tons[day on the vessels in coﬁéideration of
space and stability. Even if.it waé possibie,.fhe
-arrangement’ of other facilities would be affected would

cause many disadvantages,
Moreover,.the Survey Vessel will be provided with a precobling

room of - 15°C for holding the catch before freezing to

eliminate guality damage in case of a large catches.
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(4)

{(5)

Fresh water tank~capacity

_Thg consumption of fresh water is generally 50 l/day/pérs.'

Howeyerg as thefIndian fishermen use much more fresh water than

in ordinary cases, consumption was calculated at 80 1/day/pers.

According to the working plan, the capacity was determined to

‘be 44 tons. (80 l/day/pers. x 25 pers, x 22 days = 44 tons)

And with a certain reserve provided, it was determined to be
50 to 60 mo. |

- When the endurance is extended to 7,000 nautical miles, the

total duration of'a_voyage would be approximately'ZS days.

In this case, the fresh water consumption per person should

be'decreased to approximately 65 1 per day.

Loading/unloading -equipment

. The Survey Vessel will be equipped with hoists, cargo blocks

and eye plates at the necessary points fcr'moving fish from the

fish hold and landing them to shore facilities.

Living facilities

. Air conditioners_will be installed in the captain's room,
‘scientists' room, chief engineer's room, steering room,
laboratory and.mess room. ,

.'Sizés of the beds will be a little bigger and the clearance
height of the living area will be a little higher than that
of the Japanese tuﬁa long-iiner. Special care will be taken
on the officers' room.

Pilot chair will be provided in wheel house.

. Rotary antenna for a TV will be installed.

Bathfooms will be provided only with showers without a bath
tub according to Indian customs.

. Water.closet_wiil be:

- European style for dfficers
Indian style or Japanese style for crew members.

. As for galley equipment, the cooker will be an electric type
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(6}

{(7)

and the othér facilities will be the same level as those of
the Japanese vessels._.: _ _

. Chief engineer's room will be QIOV1ded with a space or
_she1Ves for retaining machinery manuals, drawings and.
valuable spare parts. '

.:Room érraHQement_for officers and crew members is:as follows:

1) Captain: Skipper 1 room 2 beds K
' ' (a bed is folding type)
2) Chief engineer . 1 room 1 bed.
'3) - Scientist 1 room 2 beds
4) Mate : 1 room 2 beds
(a bed is folding type)
5) Engiﬁeer 1 room 2 beds
6) Bos'n and second bos'n 1 room 2 beds
7) Crew 2 rooms 6 beds
8) Crew . . 2 rooms 8 beas B
TOTAL 10 rooms 25 beds
Store

Lockable stores will be installed in necessary places in the
living area. A small store for parts will also be installed in

the engine room.

Foods storage'énd bait hold B

The Survey Vessel will be provided with a small bait hold
{about 5 m3) for taking out only enough bait for the day'in
order to maintaih the freshness of the bait. This small bait
hold will be 1nsta]1ed around the steerlng room together with
the refrlgerator for food, _

In addition, the bait loaded on departure will.be put in the
fish hold and the portlon to be used each day w1ll be shifted
to this small bait hold.

..Furthef, the Vessels will be provided W1th the follow1ng

58



(8)

(9)

(10)

T 4) Vegetable store

‘provision storage for dried foods, meat, vegelable, etc.

1) Bait thd ‘ : 1 - 15°C to - 20°C about 5.m3'

2) Dried provision store: + 0°C
3) Meal store : - 15°C

0°C

-+

" Painting and deck ‘covering

In-order to withstand the severe conditions of India, such as
high temperatures, change in the weather from the rainy season

to the dry ‘season and vice versa, speC1al care will be taken

:whlle palntlng, espe01ally concerning the foundation.

Also special attention will be paid in choosing the material
and method of fitting of the deck covering for the protection

of the steel plates against rust and erosion.

Life saving equipment

According to the Indian Merchant Ship Rule in effect, the
vessel is required to have a lifeboat. However, it is
difficult to prov1de a llfeboat on board due to the space
restrlctlons as a result of the arrangement of the fishing

gear based on Lhe Japanese type tuna long liner.

Therefore, the vessels will hold only qu -man rescue boat which

are only required for a vessel over 24 meters in length under

‘Indian rules. Inflatable life rafts to accommodate 100% of the

crew members will be fitted on both sides of the vessel.

Applicable tonnage and rules _

Theftonnége certificate for the vessel will be issued by an
authority in accordance with the International Tonnage
Measurement Rule. Rules and regulations to be applied as
described in 4-2-3 of this report. The regulations of the
International Convention of Safety on Fishing vessel will only

be referred to as applicable but regulation 28 on the stability
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4-3-3

(1)

for the fishing vessels will be respected in the deéign'of the

vessels.
Mechanical Equipment

Main englne

_Con51der1ng the data of vessels of this class, the maximum

continuous output of the main englne was determined to be 800 PS
This capacity allows a service Speed of 10 to 11 Lnots in calm
seas. However, con51der1ng the length of the Survey Vessels,

it is economical to navigate at a speed around 9 knots.

The starting system of the wmain engine will be a compressed.

air type.  An auxiliary air compressor with a hand start

internal-combustion engine will be provided in case of trouble

(23

{3}

with the main air compressor.

Lubrlcatlng oil
The Jubricating oils presently used by the MATSYA SUGUNDHI of
the FS5I are as follows and the Survey Vessel is designed to use

the following oils or their equivalent.

Main Engine, Auxiliary Engine : Servb, Super 30° to 40°
Freezing Machine: Servo, Fridge F66
Propeller

The clutch of the previous MATSYA SUGUNDHI showed a great deal

of damage. Therefore, the Indian side requested. of a

~controllable pltch propeller (CPP) for the new Survey Vessels

to avoid similar difficulties. However, because the CPP is
rarely used in actual Jaﬁanese tuna fishing boats and.because
of the risk of winding 1ines-around the propeller,niﬁ was |
decided to design the Survey Vessel with a fixed pltch |
propeller (FPP). - : ‘ )
Although the causes of the clutch troubles that occufred in the

previously granted vessel are not known, the Team will carry
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out’ the design of the Survey Vessels by using clutchas of
different'experiehced_manufacturer. It_shouid be noted that
other ordinary tuna. long liner are operating without any
prleems-with multi;disk wet type clutches. Forthermore, it
; cquld_be:recommended'that a propeller of a large diameter be
used from the viewpoint of fuel consaervation, but in order to
resppnd to the demand for less hull vibration, a smaller
diametgr propeller_should-be used to reduce vibration by
avoiding a too large diameter.
Moreover, the semi-skewed propeller will be adopted to reduce
the vibration genérating force, which is a cause of stern

vibration.

(4) Auxiliary engihe, electric generator _
The Survey Vessels will be provided with auxiliary engines
which drive a electric generator of a sufficient capacity
for the main electric power consumption in the vessels such
as'the‘ffeezing machines and others. These generators will
have enough capacity to cope with the current load during
compressor at starting. There will be two enéinés and
generators of the same type to facilitate the
interchangeability of parts and load distribution.
Both electric generators will.be driven by two auxiliary
ehgines. There will be no additional generator of main
engine driven considering the fact that the main engine drives

the fixed pitch propeller and the repair facility in India.

{5) Freezing equipment
The basic design will be completed with the particulars:
Freezing temperature: - 55°C
Cold storage temperature in fish hold: - 50°C
Refrigerant will be R-22.
The freezing room will have space for 2 tons x 2 sets (4 tons),

as previously mentioned.
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(6)

(7)

(8)

However , that does not mean free21ng capaelty “Freezing .
capacity is determlned by the dlsplacement revolutlon, “and
suction: gas den81ty (accordnng to the relative temperature of

evaporatlon) of the compressor, seawater temperature, air

-Lemperature, heat 1nsulatlon, surface area and material of

cooling-coil, fan capa01ty, pulp temperature of fish, time for
one freezing tycle, ete. . o

Ry taklng into general con51derat10n and all the above
condltlons, the Survey Vcssels will be provided with two
identical compressors of a-two—stage compression for both the

freezing room and the fish hold.

Flectric power shore connection

The power supply of the berth aof Cochin where the- MATSYA
SUGUNDHI is based is presently 440 V and 50 Hz which is same as '
all other ports in India. Therefore, the voltage and frequency
of the onshore electric power supply box will be 445 V and 50 Hz,
and the voltage will be dropped down to 225 V used inside the
vessel by a transformer. The power supply will be sufficient
for the use of the vessel air conditioning, cold store,

lighting, etc.

Pumps

“The Team will select the pumps from manufacturers w1th

experience and -those using high quality materials for wearable
parts, such as the shaft, sleeve, impeller, etc. The bilge |
pump will be separated from the general service pump so that

each pump can be used separately.,
Ventilator

The capacity of the mechanical ventilator to. be instéiled in

the engine room and living area should be sufficient.
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(9)  Measures forifresh water conservation
A Spring Loaded Tap will be set on the fresh water cock in
order to use it economically. .

(10) welder
- As a welder and its accessories are basic tools to be provided,
one set of'a 20KVA electric welder or the equivalent will be

provided.
4-3-4 Fishing Method and Related Fishing Gear

The Surygy Veséel will be designed so as to allow it to dperate
in slightly StOrmy weather.. As tuna lbng liners usually
" receive the wind and the waves on the port bow at 30°'dﬁring
line'héuling,_the_fdrecastle deck will he eXténded_to make an
'additional éWning deck to prevent shipping water on board
around the line hauler so as to increase the vessels'
seaworthiness.
As it usually recéives the wind and waves on its starboard
QUarte: at:30°'during line throwing, the poop deck will be
raised to'prévent waves intfuding in and around the line
throwing machine. The capacity of the line hauler will be
.greater than that.of the MATSYA SUGUNDHI so as to increase the
- number of baskets within a certain period of labor time. The
line hauler will be of an electric and hydraulic drive type to
facilitate speed control and to assure sufficient speed and
power.
The capacity of the line haulers of the proposed Survey Vessels

and the MATSYA SUGUNDHI are compared in the table below.
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Motor oubtput

Haullng speed (m/mln)

Basket/hour {

H.P.

waTSYA 10 HP 7.5 ¥ 150 30
SUGUNDHT | | L o

The Survey 25 HP| * 19 KW approx. 264 _ 45
Vesgel |

(* also for windlass)

It took 6 hours 40 mlnutes to haul 200 baskets (60 000 m) in
the case of the MATSYA SUGUNDHI, and 1t will take only 4 hours

and 30 minutes to haul the same in the case of the Survey

Vessels.
As for the line

torlng method, it will be changed to the box

method (one-1ine System) from the basket method of  the MATSYA

SUGUNDHI .

it allows omission of the fOllOWlﬂg four

compared with the conventional basket method.

On line hauling

:{1)
hand

(2)

The reason why the box method is Lo be adopted is:
processes when

Coiling branch lines and float llnes by

Coiling float lines by hand and in

collecting polyethylene floats

3)
basket

Storing lines by collectlng them in a

On line'throwing:(4) Reled51ng Collected lines and connectlng

main lines with one another
Moreover, the vessel will'be-equipped with a branch line reel
for further labor saving.
Scale of fishing gear and spare gear
'Accordlnq to the ‘operation results of the MATSYA SUGUNDHI by

fiscal vear;

Av. operation

days

A?. No.'of

baskets used

baskets used

Total No. of

- No. of main

lines used

129

131

117,960

470
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For the Survey Vessel, the number of baskets to he used will bo

increased by'203in the second fiscal year and by an other 20 in

fhe third fiscal year.

Operation days

Av. No. of

Abaskets used

Total No. of

baskets used

"No. of main

lines used

First year
second "
Third "
Total

175
175
175
525

200

220

240
{220)

35,000
38,500
42,000
115,500

460

The number of main lines used on the Survey Vessels for the

three vears will be:

115,500 x

470/117,960 =

20 baskets of spare main lines:
460 + 20 = 480 baskets
480 x 2 vessels = 960 baskets {in total for 2 vessels)

460 baskets, but including

This will be in accordance with the number required (480
baskets) by the FSI. '

As for the fishing gear other than main lines, the proper

quantity will be calculated based on the number of operation

days and on the number of baskets used.

The specifications,

standard and'qUality:of gear will be at the same level or

equivalent to those used in Japanese tuna long-liners.

The Survey Vessels will be equipped with the following gear and

equipment:
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al Line hdulet -get

1
b) Line btorage machine and line stOLage box(es) A set
‘¢) Line throwing machine - 1 set
d) Branch line reel 1'set_-'
@)  Belt conveyor o S _ 1 set
f)  Guide roller, guide fittings, and guide pipes 1 set
g) Hoist 1 set
h) Others '
4-3-5 Oceanographic Survey Equipment
{1) Oceanographic_survey equipment
The following equipmeht will be provided.
a)l Oceanograéhic_survey winch 1 set
b) Nansen bottle (including Reversing Thermonieter) 5 sets -
c) Anemoscope/anemometer 1 set
d) Dlssectlon set 1 set
@) Rack for Nansen bottles 1 set
£) Flow meter 3 sets
_g) Plankton net _ 3 sets
h} Meter for ﬁeasuring cable angle 1 set
i) Water color Set 1 set
3) Vlslblllty Disc 1 set
k} Salinity, Temperature and Depth Recorder 1 set
1) Salinometer _ 1 set
m) Doppler Sonar Current Indicator 1 set
n) Platform scale 1 set

{2) Laboratory
If two laboratories, one for oceanographic survey and the other
for biology, could be installed, it would be very useful.
_However, this is impossible due to space restrictions. So'énly
oﬁe:laboratory will be'installéd. The_}abdratdry'wiil.be

provided with tables, chairs;,electric power outlets, fresh
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water, seawater, etc.

‘ 4~356 Electronlc EqulpmenL for NaV1gdt10n, Communlcatlons and
Flshlng

.The above mentloned up-to-date equipment will be provided.
Moreover, the aseurance of spare parts for a perlod will bhe an
1mportant factor in selecting the equipment. '

"The fo}low1ng equipment will be prov1ded

a)-GYIQ CQmpa85 with Auto Pilot System 1 set
'b) Radar 1 set
c) Direction Finder 1 set
d} 55B Radlote]ephone 1 set
@) Satelllte ‘Navigator {NNSS) 1 set
f)iPubllc Address System 1 set
q) Internatlonal VHF Radiotelephone 1 set
‘h)  Search nght 1 set
1) Figh Finder 1 set
'j) Weather Facsimile Receiver 1 set
k) Magnetic Compass 1 set
‘1) SOS Buoy ' 1 set
'm) Thermometer for Fish hold 1 set
.n)_Thermometer for Sea Water 1 set

o) Others
* Scientific Fish Fiﬁder will not be installed.
4-3-7 Spare Fishing Gear and spare Parts
The Survey Veseels will be provided with spere fishing gear for
three years; Table A ghows.the parts for three years of

operation The vegsels will also be. provided with spare parts

for ‘operations for three years.
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4-4

. Petermination of Outline Sive

The size of the vessels is determlned by thc follow1ng factors:

a) Requested size of’ fish hold

b) volume of tanks . _ _

¢) Volume of engine roon whlch is determlned by the capa01ty,
model and number of the main engine and aux1l1ary-eng1nes

d) Living facilities and others

 The proCedufe for determining:the-size is as follows. . First of

all, the necessary space for. the £ish hdld'is'calculated.l
The ratio of the:inne:_vglume of steel plates which construct
the fish hold and the actual fish hold space for holding frozen

fish varies dependlng on the size of the fishing vessel and the

steel structure, such as strlngers, strong frames, ‘depth of

frames and beams, shape of brackets, ete., especlally on_the'
thickness of heat_insulatiﬁq mabtérials. The innerlvolume;mede
by the heat insulating materials is geﬁefally-called the graln
volume, While chSidering the grain volume, the hold volume

includes a space made between the cooling coils and the inside

" sparring plates which line the inside surface of the cooling

00115
As the above space cannot be used when frozen flSh or. cartons
are stored in the fish hold, the inside VOldme of the inside

sparring plates is important. It is called Bale volume, .

‘The volume of the fish hold given to us for_conSideration is

“this Bale volume. Thefefore, in order to calculate the size of

a vessel from the volume of the fish hold, it is necessary to
study the ratlo_of the. above mentloned real volume of the fish
hold and the inside volume made'by the steel plates

The ratio (1n51de volume made by caoling coil lnSlde lining
pla+e5/1n51de volume made by steel plates) is referred to as
the insulation ratio. Thisg ratlo 1s larger as the vessel 51ze

is larger and ‘the fish hold size 'is larger it is

'understandable when con51der1ng that even if Lhe flsh hold size
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{(2)

becomes double, the thickness loss due to heat insulation and

cooliﬁg‘piping'does'not become double.

ThlS ratio varies from approximately 0.50 on small Shrlmp
trawlers to approx1mately 0.85 on Jarge reefer cargo vessels,
In this case, assuming this ratio as 0.62, and the inside
volume made by the steel plates so as to reserve a fish hold

3

volume of 105 m” is calculated from the following formula:

105/0.62 = 169 m3

This value is represented by Vg.

Adding to the above, the vessels shall reserve for a fuel oil
tank  (FOT) of 120 m3, a fresh water tank (FWT) of 60 m> and a
fofepéak-tahk'(FPT) of 10 m> and others. As for FOT and FWT,
the inside volume made by the steel plates is calculated
directly as the tank volume, when adding all of the above
volumes: ' -

Vg + FOT + FWD + FPT and others
169 4 120 + 60 + 10
359
Tﬁis Value is represented by V-

1l

it

Furthey, ‘as the engine room is located under the upper deck,
is necessary to also add this volume. This volume shall be
0.31 of the whole Voiume under the upper deck in vessels of
this size. _
Therefore, assuming that the inside volume of the engine room

is 31% of the volume under the upper deck (V),

' 0.69 VD = VHT = 359 .

vy = 520
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(3}

(4)

The length between- perpendlculals (LPP), the breadth (B) and
the depth (D) of the vessel shall be obtalned from the above

_ Flrst of all, the ratio of breadth and depth Lhat determlnes :

the stabtllty of the vessel shal] be assumed.  As the length of

“the vessel (LPP) is. presumed to be 30 to 35 n, thlS ratlo is

assumed to be 2.35, equal to the. value of the Japanese ‘tuna

long llner of 36 m LPP class. e .
As there are few data of vessels of smaller LPP than 36 m, it

.lS assumed prov151onally to be 2. 33, 1f the length is shorLer

or the depth smaller, that value will be bigger. Main

‘specifications. of Japanese tuna long- llners are glven in the

attached table _ i}
The length of the vessel is generally a llttle under times
{about 4.8 tlmes) the breadth in an ordlnary tuna 10ng llner of
199 GT. However, as the said vessel is smaller than that it
is aSSUmed that the length will be 4.2 tlmes the breadth
Where L = Lipp: .
SL/B = 4.2 B/D = 2.35 _
L-4.28 B=2.35D S L= 4.2 % 2.35D
CN (Cubic number) = L x B x D
- 4.2 x 2.35 D x 2.35 D.x D = 23.1945 P

On the other hand the whole Volume under the deck Vp shall be:
Vp =L xB x D x Cb X . '

In thls case, ¢b is called the block coefflclent and it can be

.obtained by d1v1d1ng the displacement volume under the -

waterllne by L X B X d.

Here, d is called the mold draft which represents the vertlcal
distance between the top of the keel to the waterllne HWhen
the volume under the deck is calculated from L x B X D, the
depth of vessel D w1ll be used instead of the draft.



‘In otHer words,
| v
= Ch

L X B XlD_
 It'is estimated thét Cb is about 0.655 at the ioaded dfaft, Cb
is presumed to be about 0.682 at the depth up to the upper
deck. R '
Cb = 0.682 at D = 3.15
'é(represents'the'compgnsation for the sheer and the camber
‘which cause the increase of volume under deck over the
‘waterline which passés through the deck side line at the
Midship, and it is a céefficient deternined after the shear and
“the camber are determined.
However, hereﬂit_is'assumed to be 1.06 from some data of

existing vessels.

Therefdre;
Yy =L xBxDx 0.682 x 1,06
Substitute
Vp = 520 L xBx D= 23.1945 D> for the above

520 = 23.1945 D3 x 0.682 x 1.06
From the above,

0 = 31.012 D= 3.142 ¢ 3.14

B = 7.383 2 7.38 L= 31.01 & 31.0
For obtaining tﬁe overall length of the Vessel Loa,'as the
ratio Loa/Lpp is generally about 1.16 in the Japanese tuna long
liners. '

Loa = 31 x 1.16 = 35.96 % 36.00 m

(5) Therefore, the ahove éalculation was made only for information
in order to obtain the approximate size of the vessels.
As given in the table, in the case of the Japanese tuna long-
liner, in the vessel of Lpp, approximately 31 m L/B is around
4.5 and it is more fine that the above mentioned vessels.

Further, B/D is mostly 2.40 to 2.60 at around 31 m long.
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Therefore, assuming that: :
L/B = 4.5 . B/D = 2.50 .
L': 458 . B=25D S L=11.25D
L xBX D= 28,125 D 3 e :
HWhen assumlng tnat Cb in full load departure condltlon is 0 655
same as before, . then Cb on the uppel deck. ]evel is 0. 682 .
Vp = L X B X D x 0.682 x 1.06 o
o = 28.125 D2 x 0.682 x 1. 06 -
Where: __' VD = 520 _ L :
D? = 25.575 . D =72.946 +2.95m
FB - 7.366 % 7.40m . L =33.15%33.0m

These days thele igs a tendency that a relatlvely fine hull form

i

il

I!

is adopted with a larqe diameter propelle: for energy sav1ng,
_Therefore maklng Cb more, the followiﬁg two calculations have
been examined: . o '

Where L/B = 4,2 B/D = 2.35 and

Where: L/B = 4.5 B/D- 2.50

When assuming Cb at 0.9 D as 0.645 and 0.635, Cb on the upper

Sl
1

I
il

deck level shall be estimated as follows:

{Cb at 0.9 D |  Cbatb

0.645 - Sl 0,672
0.635 ] 0,661

When substituting the above values for the said formula to-
calculate L, B and D, the values in the table below afe_
obtained. '

X is always 1.06,

18



NG. 1 2 4

L/B 4,2 4.5 4,2 4.5 4.2 4.5
B/D' 2.35 | 2.5 2.35 2.5 2.35 2.5
fcb (0.9D) | 0655 | ©0.655 | 0.645 | - 0.645 | 0.635 | 0.635
ch (D) 0.682 | -0.682 | 0.672°| 0.672 | 0.661 | 0.661
cal. L | 31,00 | 33.15 | 31.16 | 33.m1 31.33 | 33.49
Cal. "B | 7.383 | 7.366 | 7.419 | 7.402 | 7.461 | 7.443
cal. = D 3.142° | 2.946 | 3,157 | 2.961 | 3.175 | 2.977
Cal, N F719 - (719|730 730 742 742
Round ‘L | 31,00 | 33.00 | 31,00 | 33.50 | 31.50 | 33.50
Round B 7.40 7.40 7.40 7.40 | 7.50 7.45
Round D | 3,15 2,95 3.15 | 2.95 3.20 | 3.00
Round CN 723  |720 1723 731 756|749
Round T/B | 4.19 4.46 4,19 4.53 4,20 4,50
| Round B/D | 2,35 2.51 | 2.35 | 2.5 2.34 2.48

(6)

As thé'Cal; L; B, D and others are unnecessarily detailed for
enterihg them in the specifications, the values are rounded to

adequate decimals as shown by Round I, B, D and others.

as described in the other part of the report, the center of
gravity of the Survey Vessels tends to be at a higher position
because of the many rooms to be placed on the deck. On the
other hand, as the fishing gear on the vessel is less than that
of the JapaheSe_VeSSels, this will lower the center of gravity.
However, although the:overall length of the vessels is smaller
in comparison with the bigger 199 GT class Japanese tuna long-
liner, the 1en§th of poop.and forecastle will not be smaller in
pfoportiOn'to the above. Therefore, the center of gravity
tends to rise in comparison with the 199 GT class vessel.

Then, it may be required to widen the breadth of the vessel.

in sﬁdh a case, as the GM (the height from the center of
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gravity to the metucentel, which dlrectly 1ndlcates Lhe
gstability of the vessel) rises. by J06 of the breadth under a
full load COHdlthﬂS, if the breadth will be 7,50 m, the:
metacenter rises by 5 cm in comparlson wsth the breadth of

7.40 . _ FE

In a case where the depth of the Vessel is decreased Lhe :
center of grav1ty further lowers so that the metacenter rlees'
more. In the case of a tuna long-linexr of thlS claSS, the
'helght of the center of graV1ty over the keel under llght load
condltloqs is almost equal to the depth ‘of the vessel. Then lf
the depth varies, Lhe center of gravity alters proportlonately
_However under some Ioad condztlons, the variation becomes
small. ' ' o ' ‘
Therefore, the nelght of the metacenter ‘of the vessel of No. 6
in the above table is hlgher by 2.5 cm under: Tull load condltlons
'compared'to thet of No. 1 of the above table and the center of
grav1ty 1owers by 15 cm under llqht load condltlons Then GM |
increases by about 10 cm, whlch lS about a half of the, sum of
both aof the ahove values when- under norial operatlng COHdlthHS.
As GM of the vessel is approx1mately 70 to 80 cm under full
load departure condltlons, the stablllty is 1mproved by 15%.

At present, the raise of the center of gravity is coneldered to
be suff1c1ently compensaLed for by the- above. However, the
ratio of the breadth and the depth shall be determined later by
making a trim stability calculatlon during the progress of the
de51gn ' _ ' y

From the above, the main partlculars of the Survey Vessel are

as follows:

. Length overall approx. 36.0 m

L pp epprox. | 31.0m
Breadth (molded) APProX. 7.35 to 7.4 m
Depth ' (molded) : fapprox. : 3.10 to.3.éO m
Main_Engiﬁe Power ,- : APPLOX., .. 800 PS
Cruising Speed B _ APPYOX, 10 te 11_kn0te
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Endurance I _ approx.

miles
 Fish Hold Caﬁacity approx.
Fresh Water Tank-Capacity approx.
Fuel Oil Tank Capacity approx.
' Freezing space _ approx.

7,000 nautical

100 to 110 m3
50 to 60 w3
120 m>

2 tons x 2 sets

Drawings and tables relating to the Survey Vessels are attached

hereto.
General Arrangement

~Tuna Long Line Arrangement

Table of Typical Japanese Tuna Long Liner's Principal

.Particulars
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5-1

CAAPTER 5  BULLDING PLAN
Principles for Building

The'SurVey Vessel is a sémicommercial tuna long liner. . The -
Surbey Veésél has iwo purposes;one, tuna resource surveying;
two, crew traanlng '
These  two same spe01f10atlon Vessels should be built at Lhe

same time and dt the same shipyard. This is advantageous in

- order for the éhipyard to improve bu11d1ng techniques, reduce

costs and construction time and to eliminate dlfferences in
detailed flttlngs between the two vessels. - '
First of all, the. shlpyard should have exten51ve experlence in
the bu1ld1ng of tuna long- llners, it would also be preferable
if the sblpyard to have experience in the building of the.
training Vessels,'survey vessels and export vessels In
addition it should have sufficient design capability and

understand .the maritime rules and regulatlons of the Govprnment

‘of India. However, in the case of a severe time constraint, it

would be better to contract two shipyards simultaneocusly in

order to shorten.the building term.
Order Method

All submitted bids will include vessels, fishing géar, spare
parts for three years aﬁd survey equipmént comprehensively in
order to improve efflClency '

Also 1t is better that the shipyard will be respon31ble for the
navigation of the vessels to India after the completion of the
vessels in Japan. h '

The navigation:will be from Japan to Bombay, a distance of

approx. 5,600 nautical miles, and will take about 27 days.
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' 5-2  Building Process

- The outline of the building process is as follows:
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