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FOREWORD

The major scope for increasing the production of £fish,
both quantitatively and quglitatively? so vital for raising the country's
nutritional leveis end eerning much_nee@gﬁ foreign exchange, has ultimately
to be.from deep sea fishing, Deep sea fishinz has to be scientifically
based and the.approach has to have the twin objective of raising the
optimum level of exploiteation of available resources and also sustaining
this optimum level, This requires an extensive and intensive study
of the marine resources on a continuing basis, The areas have to be
delinnated according to the fishing intensity, assessment of the various
biological species made ..nd optimum levels of fishing in the various
intensity stratum decided on these and other factors to ensure a

planned development and sustained exploitation of the resources.

The importance of the .Deep Sea Fishing Orgenisation
s obvious in the context of the above type of tasks assigned to it.
Heving its nucleus in the establishment of Déep See Fishing Station,
Bombey in 1946, it has over the plan periods progressively developed
into its present structure compris;ng 11 off=-shore Fishing Stations along
both the coasts and having a fléet of 25 steel trawlers in active operation,
This expansion of the organisaﬁion has been desirable to enable it to
carry out its ekploréfory and experimental fishing with a view to
. @ssessing the fishing intensity both in time and space and to make
availeble specieswise biological details etc,

The orgenisation seems to have collected a huge
vwealth of information over the last three decades but somehow

it has not been possible for it to process and publish these

data so far, Dissemination of the availablé information with
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the organisation is likely to ensure its optimum utilization, stimulate
interest in furthering the research and be of invaluable use to those
engaged in deep sea fishing or interested in entering the field, 4n
attempt has been made toznalyse and serialise the important available

information in 4 or 5 bulletins, This is a step in right direction.

The present issue, the first of the series covering
results of exploratory end experimental fishing along the North West
Coast comprising Maharashtra and Gujarat, contains details of the quali=-
tative and quantitative variations in the fishery resources on the basis
of depth, distance, season and area on the one hand and size of the
fishing boats, the type of geer and methods employed on the other,
Similar details are expected to be given in the subsequent issues

covering the other coastal geographical zones,

I hope, the present as well as the future issues

will be found useful by various units in Fishing industry and others.,

S . I, BALASUBRAMANTAN
NEW DELHI JOINT SECRETARY (FISHERIES)
dated 14th Oct., 1974 MINISTRY OF AGRICULTURE AND

IRRIGATION{(DEC4RTMENT OF
4GRICULTURE) GOVT.OF INDIA.
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DEMERSAL FISHERIES RESOURCES
OFF THE NORTH WEST CO4ST OF INBIA

K, M. JCSErH

Exploratory Fisheries kroject of Govt, of India

INTRODUCTION

h study of the history of industrial fishing in India
indicates that interest in the introduction of modern techniques of
fishing such as bottom trawling begean to be evinced by some of the
then maritime states towards the beginning of this century. Chidambaram
(1953) has given an historical account of the verious attempts made
at the in£rqduction of trawling in Indian waters prior to the Second
World War, .Of these, the first attempt was that by $.T. Fremier in

the year 1900 in the waters off Bombay. The trizls made by S. T.-

as their operations were also confined to areas of f the then Bombay

state, While the results of operation of $.T. Premier and S.T. Madras

remein unpublished, the results of operation of S,T. William Carrick

William Carrick in 1921-22 and S.T, Madras in 1923 too deserve mention
is %vailable in the report of Hefford (1949).

Nevertheless, organised exploratory trawl fishing 1in ‘
Indian waters begen only with the e$tablishment of the Deep Sea Fishing ‘
Station, Bombay; The Deep Sea Fishing Station, Bombay, was established |
as a Pilot Project by the Govermment of India as part of iﬁs post=-war
develqpmental programmes in October 1946, Exploratory fishing was
only one of the several objectives of the Station during the early
years of its e#istence. 4n extract of the Government of India notifi-
cation'dealing with the objectives of the Station is furnished in |
Appendix~-1, Consequent of.this_and due to a host of other reasons

b |

such as the different types of vessels, gear and methods it had to
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experiment with, the emphasis given on training etc,, the fishing programme
of the Station during the early years of its existence cannot be said to
have been planngd and gxecuted to satisfy the scientific requirements of
exploratory fishiné. ; mé&of part of tﬁe fishing activities during the
early years céuld at best be called only as experimental. fishing. &lthough
no clear distinction apﬁears to have been made between exploratory and
experimental fishing.during the early part of its existence, the fishing
activities of the Station have given invaluable information about the
species composition of trawl catches along the north west coast of India
and the suitability of different types of fishing craft, gear and methods
for theifiexploitation.

Exploratory fishing is the study of the seasonal distri=-
bution and ebundance of the different species of fish inhabiting in a
given area using a fishing gear of known efficiency. Experimental fishing
on the other hand, aims at the study of the efficiency of a fishing gear
for the gxplo%tation of the fish inhabiting in a given area. It may be
seen that conduct of -exploratory fishing envisages some prior knowledge
about the efficiency of the fishing gear to be employed while conduct of
experimental fishing enviseges some prior knowledge about the behaviour
of the fish in the erea where the gear is to be experimented, Both the
investigations are thus overlapping to some extent. But the distinction
 becomes more and more clear cut as the investigations in a particular
Iarea proceed farther.

The purpose of this bulletin is to present the results of

i
explaratory otter trawling conducted by the Deep Sea Fishing Station,

Bombey along the Gujarat and Msharashtra waters, since its inception
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feqﬁisiﬁe for & velue analysis of the data presented, It should also
be‘femembered that the organisation had to work under several constraints,
particularly, lack of sophisticated exploratory fishing vessels and of
requisite expertise for scientific programming and periodical evaluation
of results during the initisl years of its existence,

1 take this opportunity to express my sincgre thanks to
Mr, S.P.Belasubremanian, Joint Secretary (Fisheries ), Ministry of Agri-
culture & Irrigation, Department of Agriculture, Government of Indin, for
the keén'interest he has evinced in the preparation of this bulletin,
My sincere thanks are also due to ¥rof., ¥,C. George, Joint QQmmissioner
(Fisheries ), Ministry of kg1 "culture & Irrigation, Department of 4gri-
culture, Government of India, for going through the manuscript end for

his valuable suggestions. I elso wish to record my appreciation and

thanks to M/s., M.K, Ravindran Nair, 4ntony Joseph and B.,R, Dubey for the
aésistance they have rendered in the processing of the data and in the
preparation of the charts,

The views and interpretations expressed in this bulletin

are of the author only and do not necessarily reflect the views of the

Govermment of India,

VESSELS EMPLOYED

A iarge.number cf vessels which differ in design, type,
size, power, eté., have been employed for exploratory trawling along the
north west céasﬁ since 1948, The salient features of these vessels are
furnished in taEle-I. 1t may be mentioned that the first vessel commise
sioned for the survey viz., S.T. MEENA was a steam powered mine sweeper
converted into a trawler. &ll others were motor vessels built as fishing

vessels, On the basis of horse power, one of the most importent factor
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upto 1973, The data thus cover a period of about 27 years. The results
of the exploratorf fishing carried out employing other types of fishing
gear aﬁd ﬁefhods, the details of the different types of fishing gear
experimented etc,, are proposed to be published separately.

& report on the working of the first trawler commigsioned by
the Station, viz,, S.T. Meena was published in 1954. Jayaraman et al
(1959) havé given a preliminary picture about the trends of some of the
déﬁetsal_fisheries occurring along the north west coast based on the
results of operation of two vessels of the Station during the period from
194§.fo 1955, Rao (1969) has a}solfurnished some information on the
various demersal fisheries occurring in the area based on the results
obtﬁined by the vésselshoperated by the Station during the period 1963-67,
Hhile.the above mentioned reports and the purely biological papers ~on
individual species published by several other scientists give a general
picture about the different demersal fisheries occurring in the area,
they do not seem to satisfy the requirements of the fishing industry which
are rather specific and precise.

Assessment of fisheries resources potential and the proper
documentation of it, form the basis of establishing an information re=
trieval system from which the industry end the govermment can draw the}
requisite data for meking inveéﬁment dééisiona, resources management
policies, etc, Special-care has therefore been taken to see that the
presentation and interpretation of the data contained in the_bulletin,
meet these requirements of the industry and the‘governmept to a large
extent, In this endeavour and during the course of the critical evalua-
tion of the data, & certain amount of self criticism was found unavoida=

ble, This should be taken in the correct perspective and as & pre=
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Which determines the catch per unit of effort, these vessels are grouped
into nine classes as detailed below for purposes of analysis and reporting

of data in this bulletin, Of these Meera, Sagarpravasi, 3agarkumari,

Bumili, Achok, Pratap, S.T, Meena and Kalyani=111 have already been de=

commissioned,
Class H,P. Name of vessels
1, ' 4256 Meera, Sagarpravesi, Sagarkumari
11, 165 Bumili
111, 150 Jheenga
1V, < 200 Meena Khojini, Meeng Udyog and
Meena Prayas
V. 215 Bangada‘
VI, " 240 bshok and Fratap
Vit, = 262 = Meena Bherathi
VIIL. - .. 300 = Kalyani-III, IV and V

1X, 475 Meena

- e e e S A 0 e O 0 B g O O g O 0 g O 0 R B S - . ==

Out of these 16 vessels, Ashok, Pratap, Mecnabharathi and
the three Kalyanis are typical side-trawlers. However, these vessels
were being used mostly for stern trawling, by improvising the deck

2 .

rigeing. Meera and Bumili were gill netters converted for trawling

while Bangada was a tuna clipper converted for trawling, These three
vessels were used for trawling only for short periods. Jheenpa,

Meenakhojini, etc,, are typical stern trawlers with transom stern,
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.h§;g;9;§hgse ve§§e1§ have also been deployed for

operation on other areas based at Cochin, Vizap, etc,, it is necessary to
detail their period of operation in the North=-west zone, Table-11 gives

the period of operation, the number of days and hours operated by these
vessele in the North=west zone based at Bombay, Veraval and Kandla. The
Veraval Station was established in 1959 and closed down in 1965 while the
Kandle Station was established in 1971, From the teble, it may be seen
thet Jheenga conducted fishing for about 8 years in the area, Ashok and
Iratep have aiso fished for an almost equal period, The data of Kalyani
proup of vessels relates only to a period of about four years. Meenabharathi
fished for'aboﬁt 5 years at two intervels of time., Bumili and the small

boats fished for about 10 years, although they were not conducting

trawling exclusively,

Vessel £ i Period operated No.of No,of hours
From To days of trawling

IR 0 P = (a0 BABREE o v i o
Meena L s I 1808 1949 143 1582 _~
Ashok & Pratap 1949 1955 1152 13723
Bangada 1959 1960 138 © 7493
Joeen;a i o 1959 1967 1368 5358
Kelyani (I1L,IV & V) 1964 1570 555 4329.
Small bozts 1962 . 1967 841 7376
bumili 1962 1965 418 1740
Meena Bharethi ¢ 1965 1967 0

: 9 1971 1973 ¢ 487 1917
17.5 m vessels 1972 1973 109 705

Table,Il.. Period of operation of different
vessels and the fishing effort
expended by them by trawling. =~




TYPES OF TRAWLS OPERATED

bg already_mentioned elsewhere in the paper & veriety of
types and sizes of trawls wetre opérated during the period prior to 1959,
Since 1959, however, the main stay of tﬁe trawl geer.has been two=seam
Russian type fish trewls of different sizes, The major specifications of
these trawls operated by the diffefént vessels are furnished in table-11I,
since a separate bulletin is proposed to be pﬁblished on the different
designs of'traﬁi gear ekperimented,'a detailed discussion on this aspect

is ot attempted in this bulletin,

_ : ~ Mesh size Weight and
Type of ~ Head Foot rope maximum and size of
Crawl rope leng.a minimum otters-.
length (s tretched Jmm, board

12 o twoe : . ' ' i 7 50 kg.

seam Fish = 0.7 sq.m,

trawl 12 17.6 60 to 30 Oval, single slit

16 m two= 16 Ve assT 70 to 30 150 kg.

seam Fish 1.6 sqem,

trawl _ ~ Oval, single slit
4

20 m two= 20 .- 205 60 to 30 150 kg,

seam Fish - 1,6 sq.m, S5

trawl ! : Oval, single slit

24 m two- 24 32 70 to 37 200 kg,

seam Fish o g 2,0 sq.m,

trawl Oval, two slits

30 m two= 30 AR i B e 37 240 kg.

Seam Fish 2,0 sq,m,

Erawl i Oval, three slits

——

Table, 111, Major specifications of the
important types of trawls
operated,




SCOPE 4ND LIMITATIONS OF THE DATA

This bulletin deals with only the data related to
the exploratory otter trawling conducted in the area, While the data
from the year 1959 tipto 1973 are more or less complete and continuous,
it may be noted that the date related to the period prior to 1959 are
to some extent incomplete, This is mainly because of the fact that
prior to 1959, there was no systematic procedure or prescribed proforma
for collection of fishing data. The proforma now in vogue, in which
the skippers are required to record data in respect of each haul, was
introduced only during 1959. Hence for data prior to 1959 i.e. from
1948 to 1959, the author had to depend on the log books of the various
vessels and in this attemnt he met with difficulties in sorting out
comparable information, - |
Firstly since no standard pattern was prescribed

for recording data in the log books, Skippers seemed t6 have recorded
date as they felt to be the best form, In the second place, areas are '
not properly indicated and wherever they are indicated it is based on
a system different from what is adopted now, This has limited the scope
of utilisation of data prior to 1959 for purposes of analysing the
Adistribution and intensity of sampling by area and depth, and co=-related
factors, Thirdly, the volume of catch is given either in terms of
number of baskets., 1t has also not been possible to trace all the
log books-in the case of some of the vessels.

. bn attempt has however been made to utilise all
the relevant and relisble data prior to the period 1959 in this

study to the extent possible.

A e T e e S




ERESENTATION OF DATA

It is generally believed that the character of
reporting of data collecéed during exploratory fishing should be contin-
gent upén the user. This bulletin, as mentioned elsewhere in the paper,
is primarily meant for the industry and government as an eid in planing
| sea fisheries exploitation and management, The informetion that is
generally required for these purposes are (1) areas of observation and
tke distribution of the sampliné inteﬁsity in these ereas (2) general
charncteristics of the fisheries occufring iﬁ the area (3) the relative
abundance of the.fish resour .2s in general and of‘coﬁmercially importdht
species in part;cular, with reference to area, depth and'time, and
(4) estimates of standing stocks.and potential yields from them,

Normally exploratory surveys are conducted with
¢ specific type of vessel...ln this cute, héwéver, aé.already mentioned
elsewhere, a variety of types-aﬁd sizes of.vessels have been employed.
Consequently,-the type and size of the trawls operated by them differ,
It has therefore Eeﬁome necessary to treat the data of each vessel
separately, The data of each ve;sel has been stratified on the besis of
area, depth and time. The catch per unit of effort in terms of total
catch and of ﬁommercially import#nt species are ‘then studied with reference
to each of these variables. Tﬁé reliability of the data have'aLso been
discussed with special refefence to‘sampling intensity.

i unithafea for purposes of this analysis is
taken as the erea lying between i lat; and 1 long, The extent of
this peographical division is 3600 sq. naufical miles or about 1200C

§q. km, The erea unler chservation is divided into sevaral such




DISTRIBUTION AND INTENSITY OF SAMPLING l

The reliability of the results of exploratory fishing
depends, to a great extent, on the distribution and intensity of sampling.
Data on the distribution and intensity of sampling by area, depth and
time are therefore essentiel pre-requisites for judging the accuracy,
reliability and value of the results obtained, I1f the investigation has
been carried out with two or more vessels of verying horse power, it is
also necessary to study the sampling intensity in respect of each vessel,

The sampling intensity is generally indicated either
in terms of number of heuls or in terms of actual fishing effort or both,
Since the duration of the %rawl hauls very often vary and since it is
difficult to adhere rigidly to a particular duration due to obvious
reasons, number of hauls may not give en accurate estimate of the
sampling intensity, The actual time spent in fishing, is considered to
be by far the-mos; reliable index of sampling intensity, The distri=
bution and intensity of sempling in the area under study, is therefore
indicated in terms of the actuel hours of trawling conducted by different
vessels,

Sempling distribution by area

hs already discussed elsewhere in the paper the area -
of investigation lies approximeately between the lat. 15° N and 23° N, i
This area is divided into 27 divisions and each of this division is
further divided into 36 squares of equel size. The unit area  for
purpose of studying the sampling distribution is thus a square. or
sub=division which measures epproximately 343 sq. km or 100 sq. nautical

miles,

1t has also been mentioned already that this system

of demarcation of area has come into existence only in 1959 and that

bl N s AR e e RS S
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(table contd...)

Sl,lo, scientific name _Common English neme Local name
21. Eleutheronema spp. 1.8 Indian Salmon Rawas
r A 22, Scomberomorus sppe Seer fish suramai
23, Chirocentrus spp. _Silver bar Karli
24, Drepane spp. Moon fish Chandi
25, lenaeus spp. 9 Kolambi
; x ' Prawn
26, Metapenaeus spp. 0 Jeenga
27, Sepiz sppe. Cuttle fish Makul
: Table.iX : List of commercially important
species of fish occurring in the
< trawl catches off Dombay.and Gujarat,

Catch composition by area

t <R Fig. VIII illustrates the seven' most important species
end their percentage in thé total catch from six regions viz., Gea,
Ratnapiti, Bombay, Veraval, Porbaendar end Dwereka, The geographical
’ boundaries of these regions are furnished in gppendix-11, From the
fighfe it may be seen that "Dhoma' forms 25 to 50 per cent of the total
"catch in all the regions except Dwarcka, Elasmobranchs account for 10
to 25 per cenmt of the total catch in all the regions. The occurrence of
all other species except cat fish is' less than 10 per cent, Cat fish

accounts for about 25 per cent of the catch in Ratnagiri area while its
percentage is less than 10 in cll other repions. . The percentage of
"Ghol" cnd eel eprecrs to increcse. progressively frou Goa to Uwarcka

l while the percenta~e cf Lriewn docreases frnm_GoaJto qurcka,__The

< percenta ¢ of perches scen to Le iore or less the saue in cll the

six regions,
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CATCH COMrOSITION

. . & list of commercially important species of fish
. oceursing in the trawl catches from the area under study is furnished in
table-1X. The list indicates the “ommon Znzlish names and the local names

of the species besides their ‘scientific mnames.

— i i 5

Scientific name Common English name

31.No Local name
1. SQQI;odon-spﬁ. Sherp-nosed shark Sor Mushi
2i CfEEE?rhiﬁUS-SPP. Black finned shark Kheda

% Rhynchobafﬁs-Spp. Guitar fish Ranja

4. Dasyatis sppe sting ray Eekat

5. Actinomylaens spp. bat Ray Bolod

6, Muiraenosox pr. ‘Common eel . Wam

7 fbchzsurus SDPPs Cat fish Shingade
-8 }h;iésocles SPDe anchovy Kati

9 EE}Eeghelus SPPe Groupers Gobra
10: Lutjanus spp. snapper Tamb

11, Eomacasys SppPe Grunter Karkara
12, EgggﬁoSCiéqgg SPPe Jew fish Ghol

13, Joknius spp. Croaker ' ~ Dhoma

14, Otolithoides sppe. Dori ~ Koth

15, T___ri.chiurus Spp. Ribbon fish wagti

16, Coranx sppe Ho¥se m;ckérel - Kaia”bdngada
17, }gméus argeﬁteus ' silver ﬁomfref Sérahga
18, Lampus Chinénsis White pomfret. Kelwad

S ere : ., ;

194 gégéstromatéu$ nigher Black poﬁfret  Helwa
20. koly 'nefmus f'sp:p. " ‘Monk _fish Dara
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: Fié. 1X furniﬁ?es_t§g_percgntegg composition of the above
ment foned ‘seven” groups 1n the five intensively Surveyed areas viz, ,
16-72, 1S=71, 20-70, 20-71 and 19=72. From the figure it may be
seen that in the area 18-72, one'bf the most éxtengivély surveyed
ereas, hbhdma“ and elasmobfanchs Sré the most dominant grdupé which
account for about 63 per cent; The occurrence of eel in 19=71 is
remerkably high, The high percentage of "Ghol" in 20=71 is also.‘-
note=worthy, The percentage composition of "Dhoma", eel, elasmobrenchs

end cat fish appear to be rather even in area 19=72, FPerch forms only

about two percentage in all these areas,

Catch composition by degth and arees

Table X gives the percentage of the seven most importent
species by depth in the six regions, From the teble it emerges that
there is a remarkeble change in the percentage of the seven species.
under reference from depth to depth and from region to region, The
occurrence of "Bhoma" seems to be highest within 40 m depth, In the
case of irewn there is a progressive -decreasse in its percentage from
shallow to deeper waters and glso from Goa to Dwarcka, The percentage
of elasmobranchs .also appear to decrease from shallow to deeper waters
in all regions, -Its highest occurrence is in 0=39 m depth in all

- except Porbander region, - The percentage of cat fish increases with
depth, the peak percentage being in the depth belt 40-55 m, The
highest percentage of "Ghol" and eel is also obtained from the depth

Tange 40=59 m, In the case of prawns the highest percentege is taken

from within 19 m depth,
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DEPTH RANGE IN METRES 0 -~ "DEPTH RANGE IN METRES
0=15 2039 40=59 60-792 0-1S9 2039  40-59 60=79
0
GO4 0 RATNAGIRI
DHOMA | .61 53 40 56 g 20 32 : 18 10
'EL4SMOBRANGHS 21 1. .8, . 10 g 26 25 16 14 |
CAT FISH 3 T 14 34 4
SHOL 5 O 3 E 1 2 2 2 |
EEL 5 g P 09 0 3 0 0 |
PERCHES 0. 1 1 2 E 4 2 5 3
PRAWNS 1 2 AP 9 5 1 Q
%
BOMDB&Y 9 VERA VAL
DHOMA 42 26 18 19 § 15 41 23 32
EL4SMOBRANCHS 26 30 16 210 34 18 19 23
CaT FISH | 3 9 16 11 g 0 5 8 5
g@i 3 & i1 .5 g 0 8 11 6
BEL 1 3. 12 - *18 g 5 5 7 4
PERCHES 2 2 4003 g 0 1 1 1
FRANS 7 < . 1 o0 0 1 0 0
: 0 |
_ EORBANDAR g DWARLKA
JHOMA 70 40 37 o ¢ 3 11 13 0
ELASMODRANCES 3 20 22 og 73 14 12 0
C4T FISH : 1 10 6 4] % 3 6 6 0
GHOL it 7 Bog 5.0 g 0 13 12 0
EEL .. .. B 30 g 2 12 I
PERCHES 1 o e il 20 § 0 5 5 0
FRANNS 0 1" 1 09 o 0 0 0
0

Teble X, The seven most important species/groups
and their percentage of the total catch
by region and depth,




Thus with the existing data in the case of
Gujarat it is possible to make estimates of standing stock for about 56,0C0
sq.kms of the chelf area out of about 79,000 sq.km. arca, coming within the

40 fm depth, 1In the case of Mcharashtra-Goa region it is possible to make

: = . <
similar assessment covering the entire 50,000 sq.km within the 40 fm depth,.
As fer es Msherashtra-Goa is concerned, it is also possible to meke a pre-
liminary assessment of the standing stock of the area within 40-50 fm
depth,
~Depth ronge in fm. |
Division 0=25 25=40 Total
Area . Standing Area Stending Area  Standing |
(sq.km) stock m.t (sq.km) stock m.t, (Sq. stock
. km) mt, |
1. 22-67 1,030 4,150 687 2,768 1,717 ~ 6,918
2, 22-68 7,897 49,119 . 2,747 11,554 10,644 60,673 .t
3. 22-69 5,837 - 1,985 - - 5,837 1,985
4, 22-70 2,232 2,678 - - 2,032 2,678
5. 21=69 3,777 18,440 3,090 12,133 6,857 - 30,573
6, 21=70 601 5,829 - - 601 5,829
7o 20=69 172 835 1717 5,959 1,889 6,794
8, 20-70C 2,404 16,924 2,404 _9,227 4,808 26,151
9, 2071 10,129 32,919 687 2,364 10,816 ~ 35,283
10. 20-72 10, 644 46,620 - o 10,644 . 46,620
Sub=-total -
Gujarat: 44,723 1,79.499 11,332 44,005 56,055 2,23,504
11, 15-71 3,028 - 10,573 5,023 16,029 8,051 26,582
12, 19-72 8,927 43,207 1,030 4,120 9,957 47,327
13. 18«71 - - 858 3,39 . 858 3,39
14,  18-72 5,494 29,448 4,807 27,304 10,301 56,752
L |
‘15, 17-72 o 787 * 13,570 3,434 . 12,637 6,181 .. 26,207
16, ¥i7-73 2,575 - 13,751 “ s i sl
17, *16u72 m _ = 2,060 7,663 2,060 7,663
18, 16-73 2,919 15,021 1,545 4,419 4,464 20,240
19, 15-73 3,434 25,401 2,404 15.202 5,838 40,603 1
Sub-total 29,124 1,51,751 21,161 90,768 50,285 2,42,519 *
Mehiarashtra=Goga
GRAND TOTAL: 73,847 3,31,250 32,493 1,34,773 1,06,340  4,66,023

“able.XI1I, Standing stock estimates for areas
surveyed upto 40 fm depth,
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using suitable shrimp trawls in erder.ro.esteblish the relative abundence
and the bathymetrical eistrihution limits of penaeid prewhs.

(3) . 1& is rether difficult to make a.scientiric evaluation
of the relative efficieney of the q1fferent vessels operated in rhe area
beeeuse of the difference in the age of these vessels, the veriation in
the perlod of their operation, etc. Nevertheless the data on the catch
per effort of 4ifferent vessels 1ndicete thet a vessel of the Jheegga
type with ebout 2¢O H.P. is likely to be edequere for exploitation of the
grounds upto 25 fm depth., This'type of vessel cen be based at Kahdla,
Portendar, Veravel, chbey,lRetnag1ri and Goa with the exxsting harbour
facilities, For exploitarion_of the grounds lying between the depth
25-50 fm an ice carrying vessel with refrigerated hold, eed having over
all length of 20=-25 m, with 300 to 400 B.H.I, is likely-te prove adequete,
For areas beyond 50 fm depth vessels of 30 m an¢ above length with 600 to
800 H.P. heving suitable freezing arrangements on board may be required.
Teking into consideration of the area under the different depth zones, it
may be saic that the requirement may be more for the small and medium
Sige trawlers then for the large sized ones.:-‘-
) 1f the results of the intensively surveyed Bombey region
cen be regerded as a fair indication of the bathymetrical distribution of
the resources, it may be said, that there is no remarkable change in the
relative abundance of the resources from shallow waters to depth upto 40 fm,
in the area, From what little information we have about the resources in

the 40-50 fm depth zone, Which forms a sizable portion of the ahelf area

of the Meherashtra stcte, it may also be said tnat there is no sipnlflcant
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By far the most relieble and widely used index of re-

‘lative abundance in the case of trawl fishery investigations is the

catch per hour of trawling. This index can also be used to study the
relative efficiency of different fishing'methods, géér and vessels.

Relative abundance by area

The average catch/hour of trawling obtained by the
nine classes of vessels from tﬁe vafious geegfaphical divisions are
furnished in fig,X, This figure is des1gned in such a way as to give
a graphic picture of the vessels which have surveyed each area and
the catch /hour of trawling obteiped by them from each. From the
figure it emerges that only two éeegraphicei diviéioﬁs ﬁiz., 18-?2
and 19-72 Were_surveyed_by ali the nipe ciasseé of vessels, 4rea
20-70 was surveyed by seven groupeloé vessels, _Nhiie area 17-72 was
surveyed by eight groups, areas 17=-73, 19-71 andﬂéo-?l were eurveyed

by only six groups of vessels. &li'tﬁe"remaihingvﬁféeé except three

.or four, had also been fished by more than three groups of vessels,

'b
I
i L

_ From among the 25 divisions surveyed, eight divisions
viz, 17=-73, 18—72, 19=-71, 19-72, 20-70, 20-71, 21=69 and 21-70 can be
regarded as intensively .surveyed taking into consideration of the
combined fishing effort expended in them, &héombaratiee study of
the Cﬂtchmlhour of trawling obtained from~these eight areas by various
vessels, will reveal that in the ordef of relative abundance, these
areas can be placed ae‘21-70,.21-69, 20=-70, 17-%3; 18672,119-71,

19-72 and 20=71.,
. Fig.x also illustrates how the catch/hour of trawling

changes from vessel to vessel in the same area, This aspect has been

discussed elsehwere while dea11ng with the reletlve efficiency of

different types of vessels,
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difference between the relat1ve abundance of the resources of this zone

end tﬁc 25-40 fm depth zonea I@e Kelyani class of vessels have obtained

an cverege catch of about 300 kgs from both the depth zones.

(5?5':_HT g TﬂéiIatentdemerséliﬁishery potential of Mahereshtra from

the depth zone 25«50 -fm may be in the prder of 120,000 m.,t., In the |

case of Gujaret it ia very likely that the latent resources in this

depth zone will be less than that is estimated for Maharashtra.

(6) hAs compared to the other parts of the Indian coast, the {

demersal fishery resources of the North west coast of India comprises’

Telatively less number of species, Elasmobranchs and "Dhoma" alone

account for about 50 percent of cetch while elasmobranchs, '"Dhoma",

"Ghol", cat fish, "dera", perches and brawns together account for

neari?.?S'pércent of the pdtch from the area.

(7) The demersal fisheries resources of the area can sustain

thgjﬁpéfétion of a fairly large number of medium and large sized

trawlers, The rate of return from a Bombay based 23 m trawler is esti=-

mated“af“about- 16 percent,
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"Hhoma" accounts for the ﬁinhest percentane of the catch

‘in 0-19 m deptn zone in Goa, Bombay and ;orbandar regions while elasxo=
branchs accouﬁf for the highest percentage in Ratna91r1, Veraval and
Dwaraka areas in this depth zone, "Dhoma" also forms the highest.per-
ceqtage in 20-39 m depth zone in Goa, Ratnagiri, Veraval and Forbandar
whereas elasmobranchs form the highest percentage in Dombay and Dwaraka
grecs. The most dominant species in the 40-59 m depth zone is cat fiéh
in the case of Ratnagiri, while it is 'Choma" in the case of all other

areas. Alasmobranchs form the highest percentage in the 60-7% m depth zome

in Bombay while it is cat fish in Retnagiri and-Lhoma .in Goa -and Veraval,

RELATIVE &BUND&NOE

One of the most important objectives of exploratory fishing
is assessment of the reletive abundance of resources, Relative abundance
is often expressed in terms of the aggregate catch and also of the domi-
nant species or groups. Wwhile relative ebundance in terms of total catch
gives an index of the general productivity of fish in a given érea, the
relative abundance in respect of dominant species establishes their re=
1ative importance to the aggregate catch in that -area.

| ‘Abundance indices can be wofﬁed-out'féf'a whole area
under investipation or for its geographical and bathymetrical divisions.
For & clear understanding of the distribution pattern and abundance of
the resources it is essential that relative abundance is studied from
the point of view of area, depth and time. 1f investigations have been
cerried out using two or more unidentical vessels, it also becomes

becessary to study relative abundance in terms of each such vessels,
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Fig.XI to XV illustrate the catch per hour trawling
in respect of the seven dominant groups obtained by the smell vessels,

Buﬁil;,'Jheengg, Meenabharathi and Kalyanis from the various geographical

|
|
|
i
divisions which they:surveyed. The figures give a graphic picture of R J
the relotive importance of the seven dominant groups. viz., "Dhoma', '
elesmobranchs, cat fish, "“Ghol", eel, perches and prawn to the aggregate
cetch from the relevant geographical divisions. Generally speaking

"Dhoma", elasmobrgnchs and’ cat fish account for the :-bulk of the
aggregate catch ffom host of the areas, #&reas north of Bombay parti=-
culerly 1970, 19=-71, 21=70, 22-67 and 22-68 are remarksble for the
high catch/hour of trawling in respect of quality fish such as eel,
"Ghol" and perches., Areas 17=-73, 18-71 and 18-72 are note=worthy for
the high catch rate of ‘prawns,
Relative abundance by area and_depth

For purposes of this study, the total area of investi-
gation has been divided into six regions by grouping the geographical
sub=divisions &s in eppendi#pII; Bathymetrically these regions have
been stratified into'sebenrdepth~zones viz., 0=19 m, 20-29 m, 30-39 m,
40-49 m, 50-59 m, 60-69 m and 70-79 m, for purposes. of this enalysis.

Figs. XVIL to KXI furnish the catch/hour of
trawling obtained respectively by the small vessels, Bumili, Kalyenis,

Jheenga, Meenabharathi and Ashok and iratap by region and depth. In the

casé of small ve5391§, it may be seen that they have fished only upto
ebout 50 m depth. From all regions the highest average .catch rate was
" obtained by them from 20 to 39 m, depth range.. In the case of Bumili
.Ithe Higﬁest catch rate was obtzined from 20-39 m depth zone from s

Veraval and Porbander regions.
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F;om fig. XVIII it may be seen that Kalyanis obtained
the highest average catch rate from 20-29 m depth zone from Goe, and
from 30-39 m zone from Ratnagiri. The highest average catch/hour of
trawling obtained by Kalyanis f£rom Bombay, Veraval, rorbandar and
Dwaraka were respectively from depth zones 40-49 m, 20-29 m, 40-49 m
and 10-19 m., The difference in the average catch/hour of trawling
between zones is not very significant as far as Bombay, Veraval, Por-
bandar and Dwaraka are concerned, From fig.iIX it may be seen that
the highest catch rate was obtained by Jheenga is from 20-29 m depth
zone from Veraval as in the case of Kalyanis, In the case of rorbandar
and Dveraka, the highest catch rate wes from 30-39 m depth zone.

: b close scrutiny of the figures XVI1, XIX and XI;.would
reveal that depth zones 30-39, 40=49 end 5059 are probebly the best
productive zones along the Saurashtra coast, Bshok end Pratap which
have extensively surveyed these areas, obtained the highest catch rate
from these depth zones, 1t eppears that in Bombay region comprising
area 18-72, in which nearly 35 per cent of the total fishing effort waﬁ
expended, the demersal fishery resources are rather evenly distributed
in all the depth zones surveyed, There is no sighificant variation in
the catch rate from the different depth zones.

Figs, XXII to XXV indicate the catch/hour of trawling .
of the seven dominant species obtained by selected groups of vessels
from different-depth zones seperately for areas north of Bombay and
south of Bombay. In order to facilitate an understeanding of the data
with ease end clarity, the number of regions have been reduced from
six to two for purposes of tﬂis analysis., From fig.XXII and XXIII,

it may be seeﬁ, that "Dhoma® accounts for the highest catch rate among

the seven groups from almost all depth zones in either regions. The

ebundance of 'Dhoma" is relatively high upto 40 m depth. There is no
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g 11
geographicel divisions and each of thch is identif1able by the corelated
latitude and longitude., TFor instance the area lying between the lat,i6°N
end. long., 720N is idéntified es area 16-72. Each division is further
divided into 36 squeres of 100 Sq. neutlcal miles for purposes of
Sampling. Each of this square or sub-uivision is identifiable by pre-
fixing glphabets and numerals on & systematlc basis es 16-72/1h, 2h, etc,

Prior to 1959 a slightly different method was
employed for . this purpose. The area lyihé between 1° lat, and 1° long.
Wwas subedivided into six equal sﬁﬁ;rés, each of which measuring about
600 sq.-nautical miles, These squares were identified serially as 1, 2,
3 etc,, from: sea to. shore and from 30uth to Nérth.' The presentation of
the data in this bulletin is on the basis of the method of demarcation
of aress . now in vogue. Consequently it has not been possible to present

sampling intensity prior to 1959 in the cherts contained in this bulletin,

However ;this information is given in ta.bular forms.

' A4REA OF STUDY

"~ The bulletin covers the results Of survey éonduceed
by the organisation between the:lat. 15° N and 23 N and long, 67 E and
74° E. The entire coastal line of Gujarat, Me.harashtra and part of i.he
coastal line of the Union territory of Goa, Daman and Diu falls within
the area of study 4 The total length of the coastel line of the area
under observation'iS“about 2300 km, -Of this about 1600 km are in the
State of Gujarat, about 600 km in the state of Maharashtra and _the
remaining in the Union territory of Goa.. - |

1t deserves mention that the continental shelf

in the erea under study is the widest as compared to that in any other
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part of the Indian sub=continent, The maximum width of the shelf which

is about 340 km occurs horth of Bombay. The minimum width of the shelf in the

area is about 90 km, It is also remarkable that the total area of the

continental shelf in the area under observation, which works out to approxi=

.mately 225000 sq. km,, 1; about 60 percent of the total continental shelf
area of the country, ﬁ1£hough Gujarat has a more lengthylcoastal.line
than Maharashtra, the area of its shelf is only almost equal to that of
Maharashtra, The break up figures of shelf area for the two states are
approximately 109000 $q. km, and 1070C0 sq. km, respectively, for Gujarat
and M&harashtra;

Froﬁ the point of view of oceapography also the
erea under observation possesses many unique characteristics, The most
important of these-is, as already stated, the remarkable wide shelf, It

.is also_noteworthy that the Gulf of Cambey end the Gulf of Kutch, two of
the four important gulfs in the &rabizn See occur in the area under study.
Of thesc, the Gulf of Cambey, into which the river Narmada discharges,
appeers to have rélatively high rate of primary production, It also de=
serves menticn that the powerfu14§omalia'current going northwards of East
ifrica in e clockwise direction grazes the saurgshtra coast during the
South west monsoon, During thé‘North east monsoon the offshore wind. off
the Kathiawar peninsula results in upwelling in the Gulf of Cambey .
Oceanographers believe that these circulation patterns play an important
role in the relatively high primary production encountered in the area

(Panikkar 1969 ).

The area of study is shown in fig. I. The
figure also indicates the stratification of the area into divisions
and sub=divisions on the basis of longitude and latitude and on the

‘basis of depth,

{
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the system of demarcation of diéa'éxistedmﬁribr to this period was slightly
different. Figs, 11 to VII show the sampling distribution of various
groups of vessels which conducted sutvey since 1959, while table 1V gives
the divisionswise effort expended by the various vessels prior to 1959.
From fig, II1 which depicts the sampling distribution
of small vessels, it may be seen that the distribution of the sampling
effort is confined mainly to two areas viz., 18-72 off Bombay and 20-70 off
Veraval, 1In the case of Bumili also (fig, I1I), it may be seen, that the
sampling distribution is confined mainly to area 18-72, From fig, IV, it
will -be seen, that the sampling distribution of Jheenga is more spread
than in the case of the small vessels and Bumili, although the sampling
intensity in this case too tends to be concentrated into the areas 18-72

and 20-70, As regards Meenabharathi (fig. V) it is seen that the distri-

bution of fishing effort is confined almost exclusively to area 18-72,
i9=71, 19272, 17-72 and.16-=72. The distribution of the sampling intensity

is more in 18=-72 than in other areas. bs far as Kelyani I1I, IV &V are

concerned (fig,VI) it may be seen that :he distribution of the sampling

is more widely and evenly spread than that of any other groups of vesgels.

Fig, VII indicates the distribution of the combined

fishing effort of all the vessels since 1959, From the figure, it may
be secen that the vessels have fished in about 25 out of the 27 divisions.
Out of these 25 areas, it' may be seen, that the sampling intensity is
relatively more in 11 areas viz., 15-73, 16=-72, 16-73, 17-72, 13=72,
19-71, 19-72, 20=70, 20=71, 21-69 and 22-68 as compared to others. The
figure pives & very clear understanding ebout the distribution of the
sampling intensity in the area under study and helps to pin point

squares which 1a¢k in adequate sampling.




4}

j

£k

!

At

'

[ |

i el 0 |

88 0000 g¢ doe : : 1%:_E5m 'j ‘ AATNARR

*H SCALE = Awmm.» 1o, MiLES h ; .
FOUR ‘ RES INDICATE R
M‘. 6%'1’_%3\”’“% H .'"l




z*' p— e — -+ g . e
o LACHPAT
R
f“ l::"“l‘
wH : {'_“ 1
". \.M d
! . 2
Ny
W AN sf‘ﬂ c:;}:{::ll’
11' M "-. 1‘-. '\ .
' \t oAt BrAUNEsA
H \
\‘. A .‘_\h‘ . %E
R ee KT
21" H - 3 g ~VERAVAL
EE TEEL
3 |
20" 1 &
3
N
A\ O3
"-._ -.,\ 1
-
w iy
(.'ﬁ
7
‘-.‘... Cf
10 H k-
) Y
ey B 8 - ,ﬂ FATHOMS
ﬂ. » . - Ll
ScALE ~ f4mm = (PNIMRES,
FIGURES IN THE SOUARES INDICATES
THE ACTUAL H“-_g_ TRAWLING.
15"
5
|
2
¢ 'L - >
AP CtOoOXTEF -
67 68 (1) 3o’ 7 L ¥
OF_SAMPLING _BY _JHEENGA.

DISTRIBUTION _AND INTENSITY OF -




Fishing effort in hours

IO R e et 2;: shok_& Pratap,_ _S ,_T,_._Mg_e_r}_a_ _ddkal. oo o e
1772 . : S 71 : - 71
i8+72 562 349 911
19471 - 6446 231 6677
19472 2180 A 427 2607
20=69 _ 4 - : 0 4
20=70 1219 . 2 48 1267
20-71 " 3033 511 3544
20-72 : 139 16 155
21-69 61 T
2367 8 0 8
2268 e o 8 0 0

Total: ‘ 13723 1582 15305

Table,1V: Distribution of Fishing effort expended
by Ashok, Eratap and Meena = 1948-55
by otter trawling.
From #able 1V, which fuftnishes the fishing effort expended
by the vessels éshok, Bratep and“ﬂgggg during the period 1948-55 in the
erea under observation, it may be seen that the opefation.ﬁf these vessels
Were more or less confined to areas between the lat, 18° N and 20° N,
Four divisions viz, 19=71, 19=-72, 20-70 and 20-71 were raéher heavily
fished by these vesselg; It ma& be noted that these four areas also figure

in the list of the eleven areas surveyed intensively since 1959.

wistribution of Sgmpliny effort by depth

. _Table-v ‘gives the distribution of the combined fishing
effort of all the vessels from 1548 to 1873 by area and by depth inter=-
vals, From the table, it may be seen that the totel fishing effort
expended by all the vessels by otter trawling in the area under investi=
gation is about 37,000 hours. The . table also indicates the combined
fishing effort of all the vessels in each of the five depth zones viz.,
0-19, 20-39, 40-59, 60=79 and 80=95 m, About twc-third or about ‘
24700 hours of the total fishing effort was expended in the stratum

20-39 m, The depth strata 40-59 m and 0-19 m come next in the order of

intensity of survey. The effort expended in stratum 60-79 m as far as
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areas north of lat, 20° are concerned and in the stratum 80-99 m, are

rather significant,

Depth in m,

Division 0-19 20439  40=59 60=79 80=99 Total
Effort in hrs,

15-72 - - - 2 - 2
15-73 26 208 85 23 - 342
1672 2 4 12 158 14 190
16-73 11 150 39 17 - 217
17-72 12 305 253 205 18 793
17-73 58 89 8 - - 155 -
18-70 - - - - 5 5
18-71 - 5 12 52 10 79
16-72 2,286 9,104 1,504 211 19 13,124
19=70 = = L 15 8 : R 26
15-71 | 3o 2,081 4204 403 43 - 7,689
19-72 81 3,021 575 43 - 3,720
20-69 - 3 89 4 - 101
20-~7¢ 5" %291 924 68 - . 5,218
20-71 - 3,451 290 3 - ) 3,744
20=72 . - 223 - - - 223
21-68 - 14 - - a 14
21-69 20 395 163 SO S 598
21-70 - 133 - - SN 133
22-67 Y 9 12 - - 21
22263 17 356 318 - - . 691
22-69 2 33 1 - - ' 36
22-70 78 7 - - - 85
23«67 - 7 - - - 7
23;68 - 10 - - - - ; 10
Totels= 2,611 ; ;4,6;4 8,604 - 1,197 177 37,223

- - - ...
- ---_uu_-----"------"----“-----n--ﬂ-----—-—-.-""---"- - -

Table: V., Combined fishing effort of all vessels by
area anq_depth.

-~ i
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Table-%l indicates the di?isions-in which 100 or more
hours éf.actual fishing éffoft was expended, From table~VI it
may be seen that five areaé, vi;., 18=72, 19=71, 20-70, 20=-71
and 19=-72 havg accounted for nearly 80 per cent of the total
fishiﬁg effort, The area 18=72 elone accounts for ebout 35
per cent of ‘the total ‘fishing effort, The fishing effort in all
these.fiv; éréas ex;eéds 3,700 hours, Taﬁlé-VI also indicates
the remaining 10 ereas, out of the 27 divisions, which were
surveyed by moré than 100 hours of actuel fishing, The table
also-shows the extent of survey conducted in the different
depth strata, Hearly 80 per cent of the total fishiﬁé éffort

was Qpent in the depth zones 20-39 m and 40-55 m.

On the basis' of tkis study of the distribution and
intensity of égmpling‘by area and depth, it may be mentioned,
that it is possible to demarcate ereas which haVe;been
adequately surveyed, from those Whigh have beén.partially
surveyed and scarcely surveyed, On the same analogy, it is
~ elso possible to identify the depth strata which have been

adequately surveyed, partially surveyed and scarcely surveyed,
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T T T T010.0f subsdivisions® ___  Depth rampe iR My
Division § surveyed 9 0-19 20=39 40-59 60-79  Total
-0 Total No,of sub= 0
¢ divisions _ 0 Hours of fishing
18=72 35/35 2,286 9,104 1,504 211 13,105
19-71 VETH R EE5aERTT <N 3.9 958 @284 TVitoy 7 661
20-70 28732 ' 5 4,221 924 68 5,218
20-71 18/30 oo J8E<~ den a7 aLdek
19-72 20726 81 3,021 . 575 43 3,720
Total:  _2,375.22,743 _ _7,577_ _ _728_ _ 33,426_ _

17-72 30/36 12 ::305 7 @53 - 205 . 775
22-68 31736 17 356 318 » 691 .
21-69 . 16/26 . 20 395 183 - 598
15-73 20/29 26 208 85 23 342
20-72 12/30 - 223 - o 223
16-73 11/12 ir © 150 39 37 - 21
16=72 11/36 - G i 12 158 176
17-73 479 58 89 8 - 155
21-70 1/1 ' -te 3837 - 5 133
20-69 ~ 15/36 i 8 89 & 101
. Total: 146 1,871 987 407 3,411

Grand Total: 2,521 24,619 8,564 1,135 36,839

o e ek g o e R WS e RER G WS GEE UR GEe e ms YRR AN e wme e R S W S e S e e e e s S

The 15 intensively surveyed areas end

Table,VI1:
the fishing effort expended in them by depth,

Distribution of sempling Bx arca and time
Table-VII gives the distribution of sampling by time in

eack of the 25 divisions surveyed while taoble-VILI gives the seme informa-
tion in respéct:of the 15 intensively surveyed areas, From teble VII, it
may be noted that all except seven divisions viz., 15-72, 18=70, 21=-68,
22-67, 22-69, 23=67 and 23-638 were surveyed during two or more seasons
although the fishing expended in them very conmsiderably. It may also be
seen from table=VIIL that all the 15 divisions which were surveyed by
more than 100 hours were fished during four or more years, DHNeedless to
say thet this distribution of sampling effort into a time span of over
four years has increased the reliability of the results obtained from

these areas, to a greet extent,
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significant variation in the abundance of it between the two regions,
In the case of elasmobranchs thé.abundance seems to be relatively high
in the depth zones 20-29 and 30~39 mal

The abundance of eel apﬁéars to be highest in the
60-69 and 70-79 ni depth zones in the southern region while it is highest
in the 30-39 and 40-49 m depth zones in the northern regior. Cat fish
cach rate is relatively high in the 30-49 m depth belt in the south
zone, The highest catch rate of WShol"-was from 30-49 m depth belt in
the north zone,

Fig, XX1IV is significant in that it shows very high
catch rates of quality fishes such as "Ghol", 'Dara", eel and pomfret.
It is also remarkable that there is no '"Dhoma" in the catches of these
vessels i,e., hshok and Pratap.‘ihe aata ;f'thege vessels relate to the
p eriod 1949=-54, The absence of 'Ehoﬁa" is dué to two reasons, Firstly
the vessels were only taking qﬁality-fishes in those days. -Secondly
they were operating relatively large-meshed fish trawls. These also
would explain the reasons for the relatively low catch/hour of trawling
obtained by these vessels.

Froﬁ-Fig;xxlv it will be seen that the highest catch

rate of eel Was obtained from 50-59 m depth zone from south of Bombay
Wwhile the highest catch rate of "Ghol" was obtained from 40-49 m depth
zone from the areas north of Bombay. The highest catch rate of these

vessels are also from 40-49 m depth zone from the north zone,

SEASONAL VARLATION IN THE GCATCH

Out of the nine classés of vessels which ;ook part in
the investigation none had surveyed all the six regions on a round the

yveor basis. S8ix groups, viz., small vessels, Bumili, Jheenga, Meena-

bherathi, Kelyanis and Ashok and Pratap have surveyed the Bombay

region more or less durlng all the 12 months of the year while only

the small vessels and Ashok and Pratap have surveyed Veravel region.
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Figs, XXVI to XXIX illustrate the monthly variation in
the catch/hour of trawling in respect of Bombay and Veraval regions. The
months' of September; October, November and December appear to be the best
productive months in the case of both Bombay and Veraval regions. March,
bpril and May feru the next highest productive months, The least pro-
ductive month seems to be February barring, perhaps the monsoon months |
from June to hugust,

Fig, XXX illustrates the annual variation in the catch/
hour of trawling of Jheenga during thé years 1959 to 196? in the cese
of Bombay and Veraval regions.- Barring the year 1965 there is no
significant fluctuation in the catch rate as fer as Bomba§ regicn ig
concerned, The seemingly significant fluctuation in thé case of Veraval .
region may probably be due to the intermittent nature of operation of
the vessel from Veraval.

- Figs, XXXI to XXXIV indicate the monthly variation in
the catch rétes of some importent species viz, 'bhoma", "Wam", cat f;sh,
"Ghol", elasmobranchs, perch, pomfret and ;rawn és evideﬁced by data
gathered by a selected few vessels, From the figufés it.ﬁay be seen
that the highest catch/hour of trawling in resgecf'of '"Dhoma" was
obtained during the period-from september to November, In the case of
cat fish the peak months appear to be Novembgr and December. bs regards
"Ghol" there appears to be two peak periods viz,, August-September and
February-March, - |

The best season for elasmobranchs apﬁear tﬁ bé-the
period between &ugust and October, In the case of pomfret the peak
season seems to be November-December., Regarding péﬁaeid prawn; it
may be said thet relatively high catéh rates were obtained during

the post monsoon months of Sept;Ember- end October, s faor as "Wam"(eel )

is concerned there appears to be two peak months viz., March and december.
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STLNDING STOCK

an attempt has been made to determine the stending
stock of demersal fish available in the continental shelf area under
study. For this purpose, on the besis of the depth contour marking on
hdmiraly Cherts, the continental shelf has been stratified into four
depth zomes, viz., 0=25 fm, 25-40 fm, 40-50 fm and 50-100 fm. The .
of the shelf coming under each of these depth zones in respect of each

division is furnished in Table-XI,

Division 0=25 25«40 40=50 - 50=100 TOTAL
AREA IN SQUARE K.M.

2367 8,240 687 687 | 1,374 10,988
23-68 5,150 - g el 5,150
23-70 687 - . - 687
22-67 1,030 687 1,030 5,494 8,241
22-68 7,897 2,747 858 U eg7 12,189
22-69 5,837 ol - - 5,837
22-70 2,232 - ) - "4 m5ene
21-68 75 2,060 2,404 4,218 8,757
$ 21-69 3,777 3,090 1,202 343 8,412
\21=70 ' 601 - - - 601
21-72 | 5,494 - i 5,494
22-72 637 dismt e e - 687
~20-69 172 1,717 44121 372 3 7,382
20-70 2,404 2,404 5,836 RE 10,644
20-71 10,129 6oy - S 10,816
£ 20-72 10,644 = s i 10, 644
Total of- _______ G e e, LS e LRESY & RS

Gujerat 65,056 14,079 . 16,138 13,488 1,08,761
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s @l < .3 cEu . (table contd,.J

shitpen 81 sy . Depth in fathoms e
Division 0=25 25«40 40-50 50=100 TOTAL
- s 4REL IN SQUARE KM,

19- 69 i - - - 1,030 2,747 3,777
19030 65 cti 1247 - o Cos 11,330 945 12,275
19«71~ 24 7. .7 3,028 i 5,023 4,310 - - 12,361
19-72 - - 84927 1,030 - - 9,957
18=F0 = - » = = = P S 2,232 ..4,80'1: 7,039
18wY == =oc e e me e . 858 - .-.10,819 684 12,361
e SR g 5,406 - 4,807 e TR 11,674
17-71 . . 1,717 5,494 7,211
17e72 ~ 2,747 3,434 o 2,746 3,434 12,361
1773 ~ 2,575 - w - 2,575
1672 - P 2,060 3,090 3,434 8,584
1673 ~ - - R T R T R - 4,464
. e i o E b IR 258 1,459 1,717
15-73 ~ 3,434 2,404 2,060 . 1,716 9,614
Total of . _. _

MehorashtrasGoa 29,124 21,161 40,965 24,720 1,15,970
GRAND TOTAL: - 94,180 35,240 57,103 38,208 2,24,731

Extent of Continental Shelf area in different

Taeble X1:
bathymetrical and geographical divisions,

from table=-X1 it may be seen tﬁﬁt the line of de-
marceation of.the sielf between the Msharashtra and Gujarat states is
Placed at lat, 20 N On the basis of this demarcation it will be seen
that the total contxnental shelf area of Gujarat State is about 1,09,000 sq.kms,

Out of this about 65,000 sq.km¢ or about 60 percent of the area is within

the 0=-25 fm depth zone, The total extent of the continental shelf of the
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Maharashtra state is abdﬁt 1,07,000 sq.km, while that of Goa is about
9000 sq.bm., HAbQut-&o.pefcent.6f¢£héfsheif area of Maharashtra is within
the depth =-one of 40-50 fm ., It ma§ thus be seen that in the case of
Gujarat State @ major portion of its éhelf area is within the 0-25 fm
depth zone while in the case of Mgharashtra State a substantial portion
of its shelf srea is within the 40-50 fm depth zone. The distribution of
the .aree undér the different depth zonesiare as follows:=

Area in square kilometres

- - - S e T Sy e S - - - -

_ C=25.‘m 25=40 fm 40-50 fm - 50100 fm Total

Gujarat State i '
(Lat, 23° N and 8 65056 . - 14079 116138 . 13488 1,08,761

:20° N)
Maharashtre=Goa S
(Lat, 19° N ¢nd 29124 21161 40965 - 24720 1,15,970

c16% ny 0

Totels: . 94180 . 35240 57103 - 38208 2,24,731

—o--—-..n--&-_-----,—---m---—--q-----_--'

An analysis:df the data.pertaining-bo the intensity
and d{strlbution of sampling furnished in table XII and in figs. 11 to
VIT will show thet the sampling intensitv is probably adequate for the
purpose of standing stock assessment in the.depth zones 0-25 fm and
25:40 fm covering 2ll the divisions except 23-68, 23-67, 21-72 and 22-72,
1t mey also beiséén'thét the intensity of survey in the depth zone 40-50 fm
as far m; the Maharashpra State is concerned can be regarded as fairly
adequate for a preliminary assessment of standing stock. In the case of
Gujerat state hardly any survey has been done in this depth zone, hs far
as the depth zone 50-100 fm i% concerned ro survey has been done in either

regions, ' i v
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Depth in Fathoms
Division 0=25 25«40 40=50 Total
Actual hours of trawling

1572 - > 2 g
>
15-73 288 54 - 342
1672 6 130 54 190
16=73 187 30 = 217
17-72 402 373 18 793
17-73 . 146 9 - 155
18-70 - B = 5 5
18-71 | 20 49 10 79
1872 : 12507 599 18 13124
19-70 _ 15 8 3 26
o 19-71 | 6514 1086 89 7689
| _
| 19-72 3583 137 - 3720
| 20-69 87 14 & 101
20-70 ' 4995 223 5 5218
' 20-71 3698 46 % 3744
20-72 223 - " ' 223
h 21-68 14 - - 14
& 21-69 541 57 - 598
21-70 133 - - 133
22-67 21 B - : 21
22-68 683 8 - 691
' DG 36 - . 36
22~70 , 85 - - 85
23-.67 7 - - 7
: 23-68 ; 10 S Tr0
i : 2 )
< . _
Total; : 34,201 2,823 199 37,223

Table.X11, Distribution of actueal fishing
effort in various depth zones.
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The estimates of standing stock have been made

meinly on the basis of the results of operation of the vessels, Jheenga,

Meensbharsthi end the three Eglzani . ‘While Jheengs and Meenabharathi

have operated a 24 m“fiéh trawl, Kalvyani has operated a 30 m fish trawl,
The grea of coverage of’thése nets per hour of trawling at en averége
trawling speed of 2 knots have been worked out to 0.050 and 0,0683 sq.knms,
teSpectively for the 24 m, end 30 m, net, Table-XIII gives the standing
stock estimates for depth zones C~25 fm and 25-=40 fm separately for esch
divisions while table=XIV furnishes the preliminary standing stock assess=
ment for the depth zone 40-50 fm covering the Meharzshtra-Goa zone, A

ISummary of the findings is furnished below:

0=25 fm 25-40 fm Total
drea in Standing brea in 3tanding Akrea in Standing
sq.kms stock in sq.kms stock in sq.kms stock in

Met. m.t, m, t
Gujeret 3tate
(22°N to 20°N) 44, 723 1,79,499 11,332 44,005 56,055 2,23,504
Maherashtra-
Goa (Lat,.19°N _
to 15°N) 29,124 1,51,751 21,161 .- 90,768 50,285 2,42,519

---------—--- —- -n—p—w-a-u-n——---‘un-ﬁq-- Lai L S e R e oy -

TOTAL: 73, 847 3,31,250 32,493 1,34, 773 L 06 340 4,66,023

_ It hay be seen- that the total standing stock
of demersal fish upto 40 fm depth for the 56 OOO sq.kms of area surveyed in

the case of Gujarat is about 2,23,000 m.t. as against 2,42,000 m,t, in the
case of about 50,000 sq.kms of area surveyed in the Meharashtra=-Goa zone.
From table-XIV it may also be seen that the preliminery essessment of the
standing stock of demersal fish for the 40-50 fm depth zone in the case

 of Mgherashtre is about 1,53,000 m,t, Thus the total standing stock of } ‘
demersal fish for the Maharashtra-Goa zone upto 50 fm -depth is nearly
Oe4 million m,t, :

In the case of Gujarat the standing stock

of demersel fish per sq.km, works out to 3,59 m,t, as against 4,82 in the

case of Meharashtre as far as the aréas upto 40 fm depth is concerned,
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The averege for the entire area works out to 4,38 m,t, per sq.km. as

against about 6,4 m,t. worked out for the Gulf of Thailend(Isarankura 1971).

-
B A oy gy e S gy S e W N T o e e e T S == - e WS e e

Sub-division Area sq,km, Standing stock in m.t.
e L B L S e . e o . o Al T 3
19-69 : 1,030 2,726
19-70 11,330 29,991
19-71 ’ 4,310 -, 265009
18-70 2,232 1,518
18-71 10,819 55,686
18-72 _ 1,373 .- 7,653
17-71 1,717 8,838
17-72 ; ””'2,746 i 8,952
16-72 % = 3,090 i 11,680 - |
15472 " 258 T 14638
15-73 2,060 9,188 1
I I 1

T T ————e—— T il et [ e —— T L

Table=X1V, Sfanding sfocﬁ estimate for
40450 fm depth zone for
Maharashtra and Goa area
Potential yield
The meximum susteoinable yield from virgin and partially exploited

demersal fisheries resources is generally computed at about 50 percent
of the standing stock estimated, On this basis the potential -ield of |
demersal fish from the region has been worked out separately for Gujarat

and Maharashtra as shown below:

Potential yield in 000 m.t

0=25 fm 25=40 fm 40-50 fm _"Total .
Gujarat _. 89 : ‘22 Not computed 111 1
. _ \ . N
Meharashtra-Goa 75 L 45 _ 76 198
Grand Totals 164 67 - 76 309
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iruweid i The present level of exploitation of the demersal fisheries
resources in the two states, estimated at about 40 percent of the average
marine fi&h laading during 1972 and ?3, would WOrk out to about 33,000 m,t .
and 86,000 m,t, respectively for Gujarat and aaharashtfa. From this it is
evident that the present level of exploitation of the demersal fishery - -
resources of Gujarat.is.less-then one.third of its estimated potential
yield from the Shelﬁuéréﬂ upto 40 fm depth, Ih the case of Maharashtra
the present.level exploitation seems to be less than 50 percent of the

estimated potential yield of demersal fish from arees upto 50 fm depth,

ECONOMICS OF TRAWLING

From the data available, it may be seen, that the economics
of operation of large sized trawlers to be operated in the area has"to
be based mainly on fish catch. The largest trawler operated in the region
during exploratory fishing is Kalyani which has & break horse power of 300.
This vessel during 1968-69, as already discussed elsewhere, operated
extensiwely in the erea and obtalned an average catch of about 300 kgs.
per hour of trewling, Ihe vessel was operating fish trawls and the prawn
content of the catch was only a little over one percent. It may also be
Noted, in this context, that the vessel was about 15 years old in 1969,
In the light of the above observations it is reesonable to assume that a
23 m, stern trawler with about 357 B.H,P. can obtain an average catch of
about 400 kgs. of fish and prawns per hour of trawling from the area,
The vessel maf have Ealééerate shrimp trawls during October to December
in the area between Goa &nd Bombay and during the remaining period, fish
trawls in other areas, Under, these circumstances, 10 percent of the
aggregate catch of the vessel is likely to be prawn,

It is assumed that a vesselof this size will be operating

for about ZCO*dhbs in o yeer with an averege daily dctucl fishin: effort
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of about 12 hours, The estimated landing end its breeakeup of different

varieties of fish and prawn ere furnished below:=-

Percentage Estimated catch in m,t,

ﬂdrge and medium Prawns . 5 50
Small prawns . ~ - A 5 Sk i
Quality fish : se 30 300
Others ' i 60 600
Total e 100 1000

The approximate cost of operation of a Bombay based 23 m,
Vessel and the e8timated earnings from it per annum are furnished below,

The cost of the vessel is placed at Rs.25 lakhs,

Rs . in 000

Expenses
Interest on capital @ 15% ' " s 378
Depreciation @ 10% | h .o 256
Insurance @ 2% | ee 50
Fuel and lubricant | ..- 220
‘Maintenance | .o 80
Selary, incentive, etc,
to the crew - ee 150
Ice, refrigerant, etc, : s 60
_-Gear replacement G A . e 50
Overheads ” e o ee 50
Other expenses : ee 50
‘ 1335
Revenue
50 tons of large and medium prawn +s 400
50 tons of small prawn : «s"  15C
300 tons of quelity fish ' ee 900
600 tons of low=quality fish =aE S e =300 S
Profit per vessel 415
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CONCLﬁSIONS

(By- An attemst is made to éive a clear picture of the presert
status of the exploratory demersal fiéﬁériés'surveylalong the North west
coast ofIIndia; Out of about 37,000 hoﬁrs of actﬁal fishing conducted in
the area during the expibratory'trawling;'é liétle over 90Ipercent of the
effort was expepded in aieéa.wiﬁhin 25 fm depth, T;king into consideraton
of the'extént of the various geographical éﬁb-diviéions within the depth
zone 0=25 fm and the fishing effort expended in them, it may be said,-
that this depth zone from Vengurla to Dwareka i.e. from the lat, 16° N to
22° N has beén surveyed fairly adequate;' Thé geograpﬁical divisions
Lying between the lat, 22° N snd 24° N i.e. Dvareka-Kandla erca end the
ercas south of lat, 16° N appear to.Be deficient in fiéhing effdrt to
provide-a clear pictﬁfe; - |

The aepth zone 25-40 fm lying between the lat, 16° N and
22° N i,e, from Venguria to Dwaraka can also be regarcded as pertially '
surveyéd.- Only a fringe of the areas beyond 40 fm deptﬁ has so far been
surveyed; .. . | ” - i

1t is also interesting ﬁo note that the bulk of the
total fishing effort Was expended in areas closef to éhe bases of operétion'.
of the vesselé, viz.,.ﬁombéy énd Véféﬁél. This might"héve been partly
due to limitations in the endur;nce of the vessels énéhpartly due to lack
of proper scheduling-of.fi;hing programme.
(25 ' | A study of the trawl gear empidyed for the exploratory
survey shows that mostiy-fish travls wére operated, . Bebéﬁse.of this,:it
is douStful whether the volume of penaéid prawn feken during the explo=
ratory fishing as detailed iﬁ t?is.bulletin reflécts the éctﬁal percentage

of it in the demersal fish resources of the area investigated. It is,

therefore desirable to conduct a special shrimp surwey in the area
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ADPENDIX, I,

© 7 Extract from Ordet Ho,F.3=39/51=FY, dt,21,12,1951
of Govt.of India, Ministry of Food & figriculture, |
~ Department of hpriculure, New Delhi, |

Resolution:

With o view to give o fillip to fisheries research and help
develop the marine fishing industry in the country, the
Central Government set up in 1946 a Eilot Deep See Fishing
Station at Bombay, with the following ORJECTIVES:=

i) to carry out exploratory work in respect of:
&) the-charting of fishing grounds;_
b) the determination of the best fishing seasons; e
c).the exemination of the types of fish availéble; /

d) the preservation and storage of fish at the Cold
Storage Flant and Ice factory at Sassoon Docks;
e) the assessment of the suitability of different
types of fishing vessels; and
_f) the assessment of the suitability of different
“ types of fishing geer and equipment, especially
nets, : : 3 - :  .. e

ii) to train perééhnel fishing operations on modern
lines; and '

iii) to test the commercial possibilities of deep sea
fishing and meke available the requisite data end
informetion to those concerned, so as to help and
puide the expension of the fishing industry.

X XXXXXXXXX




Region - £k _ Diviston

Goa . 1572 & 15-73

Ratnapiri 16=72, 16=73, 17=72
& 17=73

Bombay 18-70, 18=71, 18=72,

15=71 & 19=72

Veraval 20-69, 20=-70, 20=71
& 20=72

Forbandar 21=68, 21=69 & 21=70

Dwaraka 22=67, 22=68, 22=69
& 22=70

Appendix, 11, subedivisions coming under
various regions,
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