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FOREWORD

The current Bulletin on Demersal Fishery ilesources of the

e

South west coast is the third in the series released by the Director

9

of the Exploratory Fisheries Project based on the cherting and survey
of fishery resources carried out by the Froject from its southern
btses,

The information furnished should be of considerasble direct
interest to the fishery imdustry for economic evaluation and for
feasibility studies. The limitations of survey due to difficulties
for employment of identical types of crafts and gear end reduced
efforts in the outer belts have also been peinted in order to make
the results more realistic. The new proprommes being introduced in
the current plan period will remedy the defects already noticed and
discussed, The series of chartsmand bar diagrams will enable the
reader to mgke quick comparison of resources availebility in the
different zones, both in time and space,

The authors, the Projeet Director, his officers and crew
deserve congretulation in cerrying out the surveys and for hriésng
out the results of survey for the use of the fishing industry.

I hope the bulletin would be found uscful as an informative guide
@n the catch compositioan, relative sbundance and sessonal
verigtions of bottom fish stock in the offshore sreas of the

south west coast,

EROF, P.C, GEORGE i
JOINT COMMISSIONER (FISHERIES)
GOVT, OF IRDIA

Hew Delhi, g MINISTRY OF AGRICULTIRE & IRRIGATION
27,3.1976, (DEPARTMENT OF AGRICULTURE)
NEW DELHI,
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i. INTRODUCTION . —

Organised exploratory trawl fishing in Indian waters

beganinnlyiwifh estcblishment of the Deep Sea Fishiﬁg Staticn, Bombay, the

fore=runncr of the present Exploratory Fishéries Project, by the Governmert
of India in 1946. Joseph (1974} hes presented the results of exploratory
otter trawling conducted by the Exploratory Fisherie.s Project, Bombay,
clong the Gujarat and Moharashtre coast: since its inception upto 1973
ddveriﬁg a period of-about 27;3%813-- The: present bulleti;, the third in
the serics, deals w;'.th the results of demersczl fisheries..resources survey
cerried by the Exploratory TFisheries Froject vessels during the period
from 1957 to 197-4.610115; the South west coast of India, 'Il‘;is bulletin,
like the former one, has beeq released to meet moinly the re%uirement of
the industry and the Covernment.

- It is & well known fect that properl: agsessment of
potenéial fisherié; resources amxl the appropriate documentation of it,
form the besie of establishing an information retrieval system from which

the induétry-and the Government can draw the requisite information for

‘mc’king inyestment decisions, resources mancgement policies ete, The

H i

releése of Bulletin No,1 of the Exploratory Fisheries Project,
high-lighting the present status of the e.Xploratorjr'-demersal. fisheries

survey aloné the North west coast of India, which was well received by

-
I

industry, entreprencurs and Government, both State and Central, gave
initial momentum to process accumnlated data at hand pertaininé to
other regions, |

The firgt attempt at mechanised bottom trawli%g
along the South west coast of India was made in 1907 by a company known

as the Pearl Figheries Ltd,, Ceylon (Gravely, 1929; Rej, 1933), Since

1908, the then Madras Government made several sporadic sttempts at
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introducing trawling elong the Kerala cnd South Kensra coast, the most
irportant emong them being the ome by 5,T., Ledy Goschen during 1927-29

between Mangelore and Cape Comorin, The results of these eerlier

opc}dtions, the scope of which were rather restricted, were discussed by
Raj (1933); Chidambarom (1953); Gopinath' (1954); John et al (1959) and S
John (1959), With the establishment of the erstwhile Indo-Norvegian_

PrGjecé'af Quilon in 1953, ‘the opening of the Exploratory Fisheries Project

bases "at Cochin and Mengalore-in 1958 ond 1962 regpectively and.with the .
com;;ncement of déep sea trawling by the larger vessels of the Integrated

Fis?eries Froject, Cochin, from 1967, the exploratory fishing programme

aloné!the South west const has geined considercble momentum. The fishing %

programme included exploratory/experimental demersal trowling, kalava hand

lining; bull Eiawliﬂg ete, Some information pertaining to these surveys .

¥

W%

are avnilable in several reports viz., Bapat et al {1968); Silas (1969 );
Menon and Joseph (1$69); Menon (1568}; Joseph (156%,1970,1571,1972 and 1573 ); o
Kuthalingam (1970); Tholasilingam et al (1973); Suscelan and Mohommed (1973)

cndzlao'(lgﬁgb.

f* hd F Lo Although the Exploratory Fisheries Froject base
ot Cochin was established in 1958 osnly, the vesscls of the Project began
survey based at Cochin from 1957 omwerds, The Exploratory Fisheries PFoject i |
b%sgmaEIMéﬁgalofe wes “first estoblished 4n 1962 but had to be closed down
inJiQSS éue to'shgftage of vesscls, The base was reopened in 1573 when

the ?réject tock over a'large. number of 17.5 m indigenously constructed
trewlers, The information furnished in this bulletin is ealso based on |
the results of operations of vesséls attached to the Exploratory Fisheries
Iroject base at Tuticorin which was established in 1959,tq a limited )
extent. ‘ ! x

The views and interpretations expressed in

thig bulletin are of the authors only and do,not necessarily reflect the

views of the Government of Indie,
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2, &REL OF STUDY . .

Figure 1 shows the arca under investigation and 1its

stratificatipn into divisions &nd sub=divisions on the basis of {9ngitude
end letitude end depth. This area falls between the latitu@es“70N and
15°ngqd the longitudes 73°E and 78°E and embreces. the entire coastal

= | belt of Kerala snd Karnsteka and olso- the west coast of Tamil Nadu, The
entire length of the coast in this area is about 800 km of which about

SOO km.belongs to Kerasla, 250 km to Karnataka and the remaining to the
i 3

west coast’ of.Temil Hadw; .

= W

. In contrast to thefﬂorth west coest of Indig,. the

- -
o

continental shelf in this bart’is.re!ﬁtively naerrow and varies from &
moximum width cf about 125 km off Coondapur and to abgut.Sb.km off south

.

* of Cochin, The profile of-the'sheff ig with & uniform gradient upto

A

about 80 m depth and thereafter the_siope appecrs to be more pronounced

(Kuriqn, 1¢69). &s a result of the narrowness of the sh?lﬁ, the shelf
ares in this region is only obout 80,000 sq.km in contrest to about
2,25,000 sq. km in the Worth west coast, Qut of the 80,000 sq. km,
about 40,000, sq. km aqd\27,000 sq. km lies off the coast of Kerala and

Kernateke respectively wheress the rest lies off the west coast of

Tomil Nadu.



Kuripn (1953 ),Menon gnd Joseph (196%) and Silas (1969 )
TR v .
hove eerlier discussed the nature of the shelf in this area. 1t was noticed

that the shelf ‘upto a depth of about €0 m is muddy from south west off
Alleppy towerds north} while it is sendy from south west of &lleppy to- 4
further south, : The sec bottom seems to be hard and slightly uneven from
60 = S0 m depth while it is unlevelled with rocky and coral formations
between 90 ~ 120 @ depth, the width of this unlevelled portion being ebout |
two nautical nmiles, ‘The -sea bottom botween 120 = 200 m depth appears to
be herd and even, indicating prospects for frewling, especially the ares
between Cocchin and Kerwar, Stroy occurrences of rocky grounds are also
noticed in this depth range between Fonmnani and Alleppy. e T e B
Tﬁis grea possésses certain unique features from
the oceanoprephic point of view which influences the fishery fluctuatioms -1
of the important commercicl :apecies to a great extent, The erea is
subjected to two monsoéns viz., séﬁth west and nor:th' cast monsoons,
There is an ave.ragn;. annual rainfall of sbout 300 cm of which ebout 75%
occurs during the period from Mey Eo -September.- The south west monscon
commences during May,ll.lune cnd lasts upto Septenmber while the north ecast
monsoon prevails during the months of October to December every year. k.
Based on mongoonic periodicity, three seasons could be recognised viz,,

pre=monscon (February-May ), monsoon (June=September ) and posgt-monsqon s .]
(October~Jenucry). The avercge values of salinity ronges between 34%. ‘

to 37%., It is well known that the salinity of hrebian Jea'is greater |

than that of the Bay of Bengal due to the flow o'f'high saline water
from the Red 8ea and Persian Gulf, In the coastel waters during monsoon, ,

relatively low salinity and’temperctﬁre are observed due to the influx

of fresh'water from beck waters, rivers and by precipitation.

The hydrogrophic conditions along the South west .

coast of India differ markedly during the south west monscon, from
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5
thosd of the other geasons. 0During the two monsoon periods many complex
and cynemicel changes of weter circulation and mixing processes have been

Teported in this region, #&n intensive clock-wise circulation appear to

“have been estaoblished in the 4fabisn Sea dvring the south West monscon

which is formed by the urnion of one of the branches of the Somali strecm,
the festest current in the Indian Ocean, with the south west monsoon

current (Penikker, 196¢ ). & southerly drift is esteblished along the

Wwest coast of India as & result of this circulation, This southerly

drift ig specielly noticed in the region between :Cglicut and Karwar and

by- the end of south west monscon, this flow is weakened and a northward
coastel current is ‘found alqng‘the’coast by. December (Jones and Banerji,
1573).. The south west monsoon-algo coincides with the-ﬁériod of upwelling
and phytoplankton bloom, the former phenopenon occurring in the area .

during the sotith west monsoon especially during the month of July. The

northern limit of upwelling appears to extend upto ITON. This area is

rated to be having the seﬁond highest rate of primary production in the
B

Indien Geesn and this is attributed mainly to the upwelling which takes
plece during the south west monsogn (bushing, 1971 ). Hence, the intensity
and duration of upwelliég alonmg tﬁe coast is of considerable importance

to the fishery potentialit§ of the region,

This coast is alsq_peculinr by the formation of an
annuel phenpmenon called 'mud banks'II which i; observed along the Kerala
coast "between Guilon and Cannanore in several localities. In the
shallcé sea adjacent to the coaost, smooth water tracts occur during the
south west monsoon which are referred to as mud banks, This
formetion-is locelly knowit os 'Chakara'’ and extends seawerds

for a few miles in a semi~circuler form, Mud banks which

are store houses of nutrients like phosphates, promote rich




6

Plenkton production which resulted in the. abundance of large number of

. : / .
specieg of fish' and crustaceans in the zrea. It also provided shelter to

oréaﬁisms‘juriﬁg’the aongoon pericd when the edjacent erees are subjected

-

to severe turbulent conlitions, The mud bank ig also associated with
b i S e e ;5 ’
fighefies of considerable megnitude, especially those related to prewns,

oil gardines, mackerel, soles etc,

3, VESSELS EMPLOYED g

iy e
» At i
. -

During the peridd under observetion, 16-vessels
which vhry in" désign, size, horse power etec,,, were euployed besides two
vesBeals operated only for short periods,” The major specifications of

< *ﬁhése veééclé{Such aS'iEngth, make of engine, horse power, gross tonnage,

-*Letc.g‘are furnished”in-Table I.” While essessing the potentiality of

g

fighery resourcés’of & given erea, based on the results of opeaation over
* a lafﬁa n;mber 'of years, it 'is nccessary that certain varisble factors
viziy horse power, tonndge "etc., of the vessels operated during different
- -yéars should"be teken into consideration, It is a well known fact that
e the fiéﬁing éhﬁébility of a-trawler is‘mainly dependent on its horse power,
gt & Vegsels 0p§téte& in"thig regid; during the period under study is
“ classified-into fivé clesses (Joseph, 1974) on the basis of horse power

and the results are discussed seporately., The classification of.the

vessels is ‘as follows: 1

¥ Cldss. "Horse FPover, - Nome of the vessel, -
: T 7 N 42 Sardinellal Meena Locheni, Tarpon,
. Samudre, Sapor Vihari, Sagar Kumari,
mETT . N ’ -~ and Sagsr Sundari.
Ik == 56 ;> Durga and Flying Fish
i1 200 * Meena Utpadak, Meena Sangrahak,
Meena Tarcnpini, and Meens Saudager,
v 215 Bengada, /
v 240 éishok ond Pratap.

3
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Of these, Pratap and éggég were typical side trawlers
Which were used mostly as stern trawlers by making necessary alterations in
the rigging. These vessels conducted bull trewling also during the period
1957-59 with Cochin as Baze, Heeng Utpe@ak, Meena Sanpgrohek, Meecna Tarengini

-

end Meens Saudogar commissioned curing 1572 ere indigencusly’constructéd

'17.5 m stern trawlers. Bangade was a tune clipper which was converted Ior i

trawling, Flying Fish, Durpa, Terpon, Somudra, Sopar Viheri end Sager |

effort. expended by thﬁm in thig area (Table I1). .These vesscls were

Kumeri were wooden stern trawlers received under T.C,M, 4id, In additiom,

tWo other vessels viz,,-Meens Bharati end Kolvani V hed also operated in’

this orea with Tuticorin as Base for a short period,

o

. " Some of the above mentioned vessels were also cone

E i &
ducting resources survey in other arees during certain years of ‘the period
L1

under study. Therefore, it appecrs necessory to detail their period of §

operation, the number of days fished and the hours of actual fishing

operated from the Exploretory Fisheries;Iroject Bases at Mangalore and ¢

e

Cochin, It may be seen from Teble 1I that the vessels Durpe and Flying

Eigg.have operated in thig areca With‘CochinaaskBase for about }3 yéars.

The smecller vessels were operated in this aréa froﬁ'ﬂéchin and Mangglore
Boses for gbout eight §ears from 1959 to 1967. Bangeda conducted

fishing operations for about four years from 1960 and 1962 to 1965 while
Iratap conducted trawling operations during the yesrs 1957 to 1961 and T
1967 to 1969. The 17,5 m vesscls viz., Meene Torangini and Meena 5

Saudager from Mangalore Base and Meens Sangrchek and Meena Utpadak

from Cochin Bese operated in this region from 1972 onwards. &g steted

clsewhere the vessels Kalygni V and Meenc Bharati have also operated

in this region for short periods curing the years 1964 and 1968

-t

respectively.
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G S 6 _ Period No.of days Fishing
coen . VEBSELS Fro . To fished effort
T4 TEmSESAEELTE AT s e o S (hrs. )}
Small vessels 1959 1967 1,932 8,4!;15
Durga and Flying 1959 1972 2,924 10,742
Figh i . . o
17.5 m vessels 1972 1974 1,269 5,397
Bangada 1960 and -0 : . A
" = 1962 1965 ¢ 393 1,193
* PBretap 1960 1961 0 =
_ 1967. 1969 ¢ 396 3,532
. Table I1 Period of operation of different classes of
vessels and the fishing effort expended by
them by trewling,

‘4,  TYEES OF TR&WLS OPERATED

-
e

a

BZ &= Different sizes of shrimp and fish trewls were
operated ‘bry- Ehe yessecls during the period of investipgation. The
_major specifications of - these trawls are given in Teble IIl.

Smaller vessels like Teorpon, Semudra opercted 14 m and 15 m

shrimp trawls, while Durga end Flyind Fish operated 17 m and

18.5 m shrimp trawls, Pretep fished with 19.5 m and 26 m hoover
*_ trewls., The principal® types of trawls operated by the 17.5 m
vessels were 28 m and 42,5 m shrimp trevwls and 24 m fish

trewls,



Foot

2 Mesh size Height and
51, Type of trawl rope Yope maximum and size of '
No,- (m) (n) ninimum | otter board |
T T, o (Stfetﬂhed) mm i |
“'--1----11.-'--—----.‘----‘-_::_---n-‘-_--'--'nq'.--"-'---_-i'-‘- et e 8 M g e o e 2
s 2 o, + " .
l. .14 m Shrimp trawl 14.C 14,0 50-25 45 kg, A
N meee fewinl e o w g o 0.68 sq.m
TN s - T AT . ~Rectangu]_ar l‘
2, 15 m Shrimp trawl 15,0 18.0 50-25 45 kg,
: 0.68 sq.m
Rectangular
3. 17 m Shrimp trawl 17.0 17.0 50-25 62 kg.
¥ 1.15 sq.m
Rectangulor
k ,
4y 1845 m Shrimp trewl 18,5 21.6 - 50-25 62 kg. |
; 1.15 sq.m
5 T .. Rectanguler
=5 ~21 n-Shriop trewl . | 21.0 21.6 50=25 62 kg. ¥ ~4I
Sheindll- e 1.15 sq.m
z o Rectangular
T e s R
6. 24 m S_hrimp mt‘.['ﬂ”l &- 4‘24-‘0_,_'-'.24‘:;3 -L: 75=35 62 ks- *
e < e 1.15 sq.m
Rectangular ,
7+ 19,5 m Hoover tred  19.5 24,3. . 125275, . . 220 kg. |
2,9 5Q.m
i1 e O B A o Recl;g_ngu]_ar -
S EF . © g £ “E
8.- 24-m Fish.trawl 24,0 32.0 140=-50 180 kg.
: % b 1.8 sq.m
T £ g 5 Oval
%, 26 m Hoover trawl 26,0 29,0 50=35 220 kg,
) - 2,9 sq.m
Sy ; Rectangular
i -\.j-'-. i i ! i
T ), 28 m Shrimp trawl 28.0 32.5 50=38 180 kg. ¥
; 45 1,6 sg.m
Oval
"1l. 42.5 o Shrimp trawl 42,5 46,9 50-25 180 kg.
- 1.6 sq.m
Rectangular
L TSR, A e o 5 S e R S S AR e e e e T e

Table L1I1 Major specifications of the important types of
trewls operated
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5. JISTRIBUTION AND INTENSITY OF SAMPLING

5.1. Sampling distribution by area

hs stated elsewhere, the erea under investigation lies
between the latituce 7°N and 15°N, This crea was divided into 16 divisions
on the basis of letitude cnd longitude, Each division is further divided
into 36 squeres or sub=divisions of 10 minutes latitude and 10 minutes
longitude. The arca of each of these small Squares works out to about
100 sq, nautical miles or 343 sq,_km.
. Figs, 2 » 6 ghows the distribution cnd.intensity of

sompling in respect of different classes of vessels operated and Fig, 7
suncarises the total fishing 9ffor£ expended by all vessels in different

" subedivisions from 1959 to 1974, The data perteining to the exploratory
fishing operations conducted by the vessels attached to the Cochin Base
during the years 1957 and 1558 cre incomplete due to reesons explained by
Joseph‘fog. cit.). and hence dealt with separately. Uuring this pericd,

the vessels bghok anﬁ:Pratap-were conﬂqcting bull trawling while the

smgller vessels viz,, Torpon, Samudre ond Durge conducted shrimp survey.
The results of fishing in respect of these vessels prior to 1859 are
given in Teble IV,

-

It may be seen from Fig., 2 ‘that the sampling effort
’cf smaller vessels is mostly confined to four divisions vizy, 9«76 and
10-76 off Cocﬁin ond 12-74 and 13-74 off Mangalore. THis may probably
be due to tLe fact that the operaticnal range of these vessels were
limited, In the casc of Flying Fish and Durge (Fig,3) Dangeda (Fig.é)
the distribution of scémpling was mostly confined to aréas 9-75, 9=76,
10-75 end 10-76 while that of Eratap (Fig.5) to 9-76 &nd 7-77. ‘'The
samplinghof 17.5 m vessels operated from Manéalore‘and‘Coch§n.§ases
% :

since 1972 coverec a.wider area then that of the other .clesses of

vesscls, The intensively explored areas by these vessels are
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. = ¥ g s “

9475, 976, 1274 and 13=74. The vessels, Kalysni V and Meena Bharati -
with Tuticorin gs Base fished in the sotthernuogt aress of this regian

5 7 i ey - - 2 ¥ *
for" short periods., The effort expznded by them in the gres is detailed

3 . T o -
belolt ' PR S s . e
. o

- T

L e L - e m mdm e =ta - a e - T m M maim ey e o ie = o=
- Fishing effort in hours
brea/Submerez, . Kalyoni V. Meena Dhereti

M m om m e m om e s M e m o o W s M o M e ak M E Em E me M e B e e W W o W

P G T = - & w T3
8-77/1F 4
ok T = 31
¥ - L 2 aliy #
*7<77/5F , - 2
4 o . , i 4 0 v 2
Y g 6E - - & - 4
£ ‘; Y . Lo O M : C UL B B s B T R
) TOTAL: 17 44
e s g - RS A e o ow W om M om W e W W mm W oW o
5 o s e
; . w It may be seen from TFig.7 that out of the 16 divisions

in the,regicn, 1l divisiong hzve.been surveyed by the vessels ofithefrrojecé.
Ogﬁgpfgg,;:pewgreas 9u75, 9=76, 10~?5?7;0u76,=%2-1& and 13=74 can ber,
conSidgged rather intensively suryeyéd. &bout 60% of the total ﬁigh@ng
effort appears to have been spent in area 976, 18% in area 10-76 * and

9% in 12=74, The subedivisions 64 and 6B of the area g~76 are the most
heavily e;plgfgg areas, auongst -the various sub-divisions., The Figs, 2 o 7
give an overgzll idea about the, distribution of scmpling and ﬁlso hélps

to point out,the aress which are adequately sampleg and which are deficieni
‘n samplirg effort, It cen bg:seen fxcmgth? figures.that areas 1473, .
14"7?, 13-73,,12=75 and 7~76 hsve not been surveyed by- the vessels of

the Eroject, ond that these oress-ticed spaciol attention while plamning

future exploratory surveyss' i P

& -
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’ Fishing Fishing Catch
Neme of vessel Year,! days, effort /hour Gear used

(Hrs,)  (kgs)

2
- W o om W W W m o W o o W o W S S @ T o @ om T o W e e m W e ue

1. Ashok & Protap 1557 97 307 557 Bull trewl

#ishok & Brgotap* 1958 91 ' 338 1055 Bull trawl
2. ML, Durga~ 1957 54 304 115 Shrimp trawl
M. L. Durga 1958 108 639 100 Shrimp trawl
) 3, M,F,V, Tarpon 1958 78 326 - 93 Shrimp traw}
. MF.,V. Terpon 1959 163 626 151 Shrimp trewl
4, M,F,V, Semulra 1958 77 310 71 Shrimp trawl

Teble 1V Rosults of fighing by the Project vessels prior
to 1959.

JeZi Distribution and scfnpli'hg.eff})ri-: by erea and depth

= Table V shows the distribution of sampling effort
P ) . . ol
by cll vessels by area and depth, The shelf is strotified ot 20m -

intervals for this purpose, It may be seen from the tsble thatthe

vessels spent & total of sbout 29,340 hours of fishing in the region’
under study since 1959, The table also indicates the fishing effort
expendecd by the vesscls in each o:f the five depth zones viz,, 0=19 m,

20-39-m, 40-59 m, 60-79 m ond 80-99 m, About 65% or about 19,000 hours
of the total fishing effort was expended -;;'1" 20-39 m depth’ zéne, 1In

the order of intehsity of sempling, the depth streta 0-19 m and

40=55 m come next, The fishing effort spent in these strata works

b S L
out to about 23% and 10% respectively of the total fishing effort,




ST “ 4
el a v e g 1t hos glready. been stated elsewhere~in this bulietin
that about 602 or about 175 Oallmussof'actunl f:.shmb effort was spent in

&rea 9-76, drea 10-76 comes second 1n the order of sampling 1nten5{;y

fi
where about 5000 wours of actual fishing was done, In arcas 9«75, 9-76, g
1”-76 end 12-74 the sampling intensity was found to be above 1000 hours
of actual flshlﬂg whercos in areas 10-75 and 13=74 it was above 800, hours.
Out of the 11 areas surveyed, only one area viz,, 11=74 the effort'put
in was less than 100 hours. Thus, it was possiblé'on the basis of this
- study to distinguish ereas aml depth ranges which have been adequately
surveyed from Ehoéé which have_ been partially/scarcely surveyed. fhis
i b
s analysls Lanles one to nge*apprOpriate priority to dareas def;ciept in
fishing effort, while plenning future explorntory fishing progremme, i
Jepth range T e e ) _
(ibetres ) C=1% 20=35 40-59 GO=70 " ~ BO=99 iTotal i i
hrea,i ‘ v =%
T=73 " 6 192 28 - 226 I
876 ‘ 73 186 . 2 - 161 |
8=77 P 3 118 T 156
G=75 4 1177 . - 478 47 ch 1711 =
~ 9=76 " 3259 12219 HFFT 19 4 17278
10-75 7 13 758 133 g Vo 913 -
10-76- , 2456 2708 15 . - 5183 '
11-74 - - 24 - T a 24 1
11«75 - 24 183 18 6 - 231
12.74 - 958 1445 _ 156 - - 2559
13=74 - 136 618 141 3 - 898
-.--‘—--!r—-’n-’- - o E oEm W m om wm s me ----'.-'-l-n-
TOTiL: . G884 19305 3029 . 114 8 29340
. ---..n‘-_—._.-';--? ..... - Em o W oM ow o W W W o= B oW

Table V. Combined fishing effort of all ves sels
by aren and depth,

%
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5.3, Distribution df s'é.ml:_vli'g‘q by srea and? time

Teble: VI shows the yearlyldéstribgtiop tof

» sampling in the eleven divisions surveyed by the Froject

vessels sincgﬁi959. tAll the cleven divisions, cxcept 1l-74
'werg scmpled during threce or morc years, Among these arecs,

i = ¥
S=76, 10-76 cnd 9=75 were successively sampled from 1959 to

1974' while ecreas 12-74 and 10-75 were sampled for a period

of nine years., éfeaq 177, 8=76, 8«77, 11=75 and 13-745were

E

_survéyed between 3= 8 years, On & detailed examination of the
table, it will be seen that the dreas.surveyed by less than
100 hours is only 11=74, The ectual fishing effort spent in

areas 7-77, 8-76, 8-77 ond 11-75 ranges between 100 = 500 hours
1 N ' 't

B > i
while that spent in creas 10«75 and 13=-74 varies” between

[

500 - 1000 hours. The effort expended in aress $-75 and 12-74

rangés between 1000 = 3000 hours, while that speni in 10-76

&nd 9-76 are .about 5000 hours and 17000 hours respectively,

15
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6, CATCH COMPOSITION

It is a known fact that an essential part of any
modern fishery programme is the assessment of the catch per .unit- of £ishing

effort in the different fishing grounds end the following up of the changes
. E o §
in the scme from senson to season and from yeer to yeer, + Commercislly

important species of ficH;”@wustaceans and molluscs obtaifed in-the
trawl catches from this region are listed in Teble VI1, which also gives—

the scientific, common and local nomes of each species.

6.1. Catch composition by srea

For a corréct assessment, the whole area under
investigstion was subedivided into.four regions viz., Cape Comorin, Cochin,
Cannencre and Mgngalore for studying the pattern of occurrence of various
commercizlly important groups of fishes including prawns., The geogrephical

divisions falling in these four regions were as follows: i

Gape Comorin .. 7-71, 8=76 ond 8~77 w % ¥

Cochin .. G=75, 9=76, 10=75 and 10-76 ’

Cannanore ee 11=74 and 11=75 . =1 ’
Mengalore ve 12=74 and 13=74 et

The percentage composition of nine important

-

vorieties such as prown, elasmobranchs, perch, Lactarius, ribbon £ish, cet fish,

'tilimeen', tizard fish end 'dhoma' in the above mentioned four regicns | &
are shown in Fig. 8. It ma§ be geen from the figure that przwn occounted ' -
for 12 and 14% of the totsl catch from Mangalore end Cochin respectivelys, L
The percentege was only about eight and one respectively in Ccﬁnannre_aqg_ ;L
Cape Comorin, Edesmobranchs represented the highest percentage in the .

it

total catch in all regions except Camnanore, the highest being 36%

from Cape Comorin, Further, it wes observed that there wos a progressive
decrease in the percentageJcomposition of elasmobranchs from south tom ] .
north i.e. Cape Comorin tc Mangalore. Ferches accounted for gbout 13%

of the total catch in Cape Comorin region, The occurrence of 'kilimeen'

wos gbout 12% in Cannanore while in all other reglons 1t was below 10% of

the catch, 'Dhoma' recorded the highest percentage with 31% in the Canmanore
region., The occurrcnce of other varieties like lizard fish, Lactorius

ete  wee less than 10% in all the regions under Teview,
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%:_r .Scientific name. ., -} EnComonn & + Loeel name, -
.u L, Sco}.;_odog_ SpP... . - Sherk ' . . Sravu i
.2, Chiloseyllium indicum, Cat sherk. - » Odumpu, _sravu
3, Priatis spp. _ Saw fish Kompan Sravu
. 4. Aetobatus norinari Eagle ray - Kakathirandi
5. Trygon and Raja sppe Sting ray ) + » Thirandi
6., Opisthopterus tardoore ., JLong finned herring Theade vellc;ri
E 1.7 Dussumieria SpP. . Sprat =~ . Kokola _ -
; fg.lw,fanodontostoma chacunr}g Shad B Thodi =
" 3)...,;4‘-{:_(:hqviella- SpPPe ¢, hnchovy » . Hatholi -
10, Thrissocles spp. . éanchovy Kottal i
11. Chirocentrus dora_§ Dorab - Pgaluvalp _
12. Sgprida spp. . 7 Lizerg £ i.slh. : faranamen
13. ‘I‘rachgsut:ué SpPp. --_,‘_ Cat fish "' Thedu
14, Mirgzens spp. "7 Eel Vlienku
15, isgpzxz_‘} :t'.enesggi. - “ Barracuda 4 # Seelavu
16. Mgt Tepp. © Y T mired wE Korpsbu *F
17. * Eptnechelus spp, Kook sod * ViRdtavs i *
Ty “.ifé.'t:es calearifey Gient perch ° ' Nerimeen
" 10, E;anb;s;is .;;%;ocephalug 'Glas;y ﬁeréhl'et Nanthen
200 Locterius lfcterius®  ° Butted fish Parava
21. Megolaspis cordyla Torped‘é"qtrevgfl-& Varkada '
22, S:i:aréfdes Hlé‘”pliiolepis Sl.elnder scdled’ scad “Kottan®para
23, Caranx spp. "Trevelly * I Vatta
24, Chorinemus sppe “*leather skin® © ' Kola - -
25, Trechinotus SpD. " Dart Vellodu

2 i niE

o
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30,
s,
32,
33,
34,
35,
36.
37,
38,

39.

41,
42.
43,
44,
45,
46,
47,
48,
49,

50.

51.
s2,

Teble VII List of commerciglly important specd

. Eybium spp,

Scientific nome,

g " Vi
Mene maculata

I

Luticnus grpentimaculatus

Nemipterus japonicus

Leiognathus spp.

Pomadasys maculatus

Scicena and Johnius

v

Otolithus sop.

Upeneusg_anl Parapeneus Spp.

Cﬂllzodon SPPs

Trichiurus sppe. .

Restrelliper kanagurta

Parsstromateus niper

1 .

Eampus _arpenteus

Pampus_chinensis
Thysenophrys sppe
Cynoglossus spp. ’

Psettodes crumei

Metgpenaeus dobgoni

Mctapenseus affinig ¢

Penocus indicus

Penoeus monodon

Ferapenseopsis stylifere
Pognulurus Sppe
Thenus crientalis

Segi& SEE.
lolipo spp.

Common
Enciish name,

Moon fish
~Red snopper
“Thread £in bresam
gilver belly
Spotted Grunters
Jew fish

Jew fish

Goat fish
Perrot fish
Ribbon fisgh-
Mackerel

Seer fish

Brown pomfret
Silver pomfret

Chinese pomfret

* Flat heed

Sole- 2.
Indizan halibut
Prewn

Frawn

White prawn

Tiger prawn
Pravn

Rook lobster
Sand lobster

Cuttle fish
Squid

19

Local nane,

Kannadi Karal

Chempalli

Kilimeen

Mullzn

Ezuthun kora
Kutten kora

Pélli kora

Nekara Kiliveranda
Thathachundan
Pompada

hLyale :

Neimeen -
Machenavoli
Velutha avoli
Kerutha avoli
Oratha

Manthal

Ayiran palli
Poovaién
Kezhanthan

Neran

Kerechemmeen
Kerikkadi

Kalliral

Ral-

Kallu Kanava .

Kenava

eg of fish, prawn

and mollusc occurring in the trawl catches from South

west coest of India,
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¢ Cochin ond Manészore exhibited almost identical s
percentage composition of the catch, In Capeiééi?ncfih,'-'elasﬁnbfﬂnchs:‘~-and
verches formed gbout 50% of the t(;t{__‘.l. catch, The netting of E:raﬂn,

Locterius, ribbon fish, lizard fish and “'dhoma' appeared tc-be neglig‘iblé

e , \
in this regzion, 'Bhoma' end elasmobrdnchs accounted for about 45%' of the

total cetch in the Cannsnore region. 1t may also be mentioned that the -

percentage composition of miscellaneous types of fish ranged between
20-50 which have not been.indicated in the figure presented,’ - wé

Fip, 9 shows the percentage composition.of the nine -

important verietieg in the catches viz,., prawn, clasmobranchs, cat.fishj perch,

‘kilimeen', 'dhoma', ribbon fish, Lectariug and lizard.fish from six
intensively surveyed areas i.€., 9-75, 976, 10=-75, 10-76, 12=74 .and. -
13=74, Lbout 50% of the total cetch in ercas 9-76,712-74 end.10-75." -

vere corf;siiituted by these verieties while sbout 4C% in areas.10=-76-and

13-74, Mention may be mede of the fact that in area 9475 they. formed: -

L
o 4

sbout 70% of the total catch.
“In erecs 9-76 end 13-76 prawn and elesmebranchs =~ -

recorded Labout!-lsu'f énch of the total catch, The highast-lper'céntage' of "

PT&Wn vizk., a.bout 23% apreared to be from crea 10-76.— In zren 9=75.a

slightly different mode of distribution was moticed where 'kilimeen' and -*

cat fish ac:coun;:ec’f for about 40% of thé total catch.- -The percentage of

ribbon fish was lal"sa:a high in this aren while prown repistered. the lowest

percentege. In area 10-75 elasmobranchs prawn and “kiliméen' were the -'
dominant species which collectively formed about 40 % of the total catch,
’ W -w_ ” i’

In area 12-74 prown and elasmobranchs were the domimant varieties in the

% i
CRE

tctal cdtch which formed about 25%. In this orea cat fish. end ‘dhowma' .

showed sliéh't “increase=in their percéntcge composition. in the case of
erca 13-74, it fish rogistered the highest percentage’in thé total

catch which mey be of special significance;] o £

=

‘\-{I-
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6.2. Catch composition by depth and area

The percentege composition of the 11 verieties including

migcellancous species in the wotal catch by depth’in the above mentioned

e

four regions are given in Table Ho. VIIL. Remarikable changes with regard to
=y t

the oceurrence of these species from various depth belts cen be noticed from

the table., In the case of pravn, a very perceptible decrease in percentage
" 3 L} 3 1 B 2 )

wos noticed from shzllow to deeper arecas, It is also noteworthy that the

highest percentcge of prewn recorded in all reglens studied except Cape

Comorin yas'witﬁin the éO m depth range. In Cochin repion, the percentages

. 2

of prawn were 28, 14, 3, 2 and, 1 vespectively {n ‘depth ranges 0-19 m

20-39 m 4@-%9 m Eb:?g m and 80-99 m, Elesmobranchs showed an increise

in the percentoge with dep“h and the peak percentage was observed in “

~ i v
depth rgnge 40-59- m'in all regions except Cope Comorin where the highest

percentage wes noticed in 0-1% m depth. Percentage of perches appeared

to be more or less equal im depth ranges 0=19, 20~39 end 40-59 m in Cape

s -

Comorin whereas in all bther regions the nettings were negligible. Cat
figh showed on increesed percentage in depth range 60-79 m in Cape Comorin

and Cochin end 40=59 m deptii belt in Cennanore and Mengalore whereas the

& percentcge 'of 'kilimeen' was high in 20-59 m depth belt in all the four

p .~ regions and the highest percentipe of about 32% was’ redbrhed from-40=59 m
depth zone in Eennéndre. The percentage of\Lactarius eppeered to be

- high in 22-39 m depth belt in Cochin end Mangalore whereas the highest

percentage Was recorded in Cannanore tegion from 60-79 m depth, The
highest percentagu of ribbon fish was recorded from 40-59 m depth in
Cochin and Cemnanore and 2n=39 m depth in Mangelore. In the case of
lizord fish the highest percentage was observed in 65-79 m depth in

= Cepe Comorin and Cochin creas while in Cannanore and Mongalore areas the
oecurrence of this group wes mostly found in 20-59 m depth belt, ' Dhoma!
accountcrl for the highest percentagt in® 20-59 m depth in-all regions
except Cape- Comorin Where its percentage composition to the totel

cppeared to e almost 1egiig1b1e.
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From the availegble lata it is seen thet from Cape

L -
¥

Comorin to Menzelore region the occurrence of prawns in relatively

P A .

lexrge quentities were noticed in depth belts 0=19 n, elesmocbrenchs in

40-59 m, cet fish in depth belts 40-9S m, 'kilimeen' in 20-59 m,
h.?.‘- i ML th p2 i. *
Lecterius in 20-79 m and ribbon fish in 2059 m depth belts. & broad
L = . b
inlication about the Jdistritution of the resources has been mentioned

k] - "

here for exploration, while considering the commercial exploitation of

P LH | Y-, W i t ok ey o ~ % Lo
the different species,
Sy b " . i a8, ~
* "7.- RELATIVE ADUNDANCE <> * = e
- . w3 It 4s well-known that®the coteli per unit effort is a

=¥ measure of. the availzble stocks emdk it is 'this perameter which gives the.
most importent clue for developing: e suiteble conservation and mabagement

*r ~epolicy for any fishery. »It is also generally accepted thot the same

«criterion (gnd not thelggpaL catch ) ‘thet isivalid in comparing the

per formence of .different ‘vessels, In view of the fget that. trewling
operations have been in.progress for a few years in the fishinp grounds
réferred to in this bulletin, it would be useful to follow: the trends
of productivity:in the.different regionsras scen by. the catch rates of

the different trawlers, * -, " . : i

7.1. Relative sbundance by crea

fl

Fig. 10 shows the aversge catch. per hour of trewling
obtained?by the five classes of vessels from the’various geographical
divisions of the reglon under.study, It cen be seen from the figure
that the caotch per hour of trewling' veries widely from vessel to vessel
in the same..szres, This.may.probably be due to varying fishing
cepebilities of these- Vessets, the-type and size of pear employed,
depth renge and period of operatien. Out of the 11 divisiong surveyed

only “three-divisions' viz., 9=75, 9-76 .and 10«75 were .

-~



-

24

-

surveyed by sll the five classes of vessels, Areas 5-76,—1£h76 and

11=73 were covered by four classes of vessels, while the arec 12-74

_by three classes of vessels, The remeining divisions were surveyed e

by one or two classes of vessels during the whole period of observation, i

-

Based on the fighing effort expended by different

vessels it Was stated earlier that out of the 11 divisions surveyed six

divisions viz., =75, 9«76, 10=75, 1076, 12=-74 and 13=74 can be said to

have been intensively surveyed, Based on the catch rates obtained by

different vessels from these six divisions, these arees in the order of

relative zbundence can be rated ss 9=75, 9=76, 12-74, 13-74, 10-75 and
'10~-76; The high catch rates obtained by the 17.5 m vessels from areas ‘
1la74 apd 8+76 were of speclal significance, %

Fipures 11 to 14 show the catch ratesvpf dominant

s;)eC.'tes such as preawn, elasmobranchs, perch3 Lacterius, ribbon fish,
'kilimeen', cat fish, lizerd fish-:ond ‘dhoma' obtained by diffeient

types of vessels from different geographical divisioAS. 1t is evident
“from the figures that the catch rates of these species vari?d_from

vessel to vessel and from reglon teo region, Genetally éiasmobranchs,

prawn and ecat fish formed the bulk of the apgregate catch from most of

the areas.

From Fig, 11 it cen be seen that in the cese of
small vessels, prawn registered high catch rotes from areas 12-74, 9-76,
13-74 -end 10-76 while elasmobranchs were high in areas 9-75, 12-74 and
y 4

9-76. 'Kilimeen' showed high catch rate from area 9.75.

While compcring the data for.Durpg end Flying Fish

the catch rate of prewn wes high in areds 9-76, 12-74 and 10-76 whereos
elzsmobranchs recorded high rates in areas 9-75, 10-75 ond 1274, ‘dhoma’
in preas 12=74 and 11-75, while Jkitimeen' in ereas 9=75, 10-75

and 11=75 (Fig. 12). |
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“*in the order of reiative abundance Were viz., 11-7ﬁ =76, 10=75, %=75 and

25

ool proc i ]

In the case of 175 m vessels pr&wn registered the

h1uhest catch per hour from area-lO-?S (Fig. 13) 'In all other areas the

3

catch rate of prewn wos relativcly podr. Elasmobranchs accounted for
High ccteh rates from 11-74 end g=76 while in all other esreas it was
almost evenly d{stributed. The occurrence of 'kilimeen' oppecred to be
high in areas 11-74, 8-76 and 9=75 while ribbon fish 1; areas 11=-74 and

6-75, These vesscls registered higher catch retes of cat fish than other

1

classos of vessels from several asrcas surveyed and the highest rate was

recorded from aren G=75. .

From Fig, 14 it moy be seen thet in the cese of lratep,
 clasmobranchs were the cbundant group from meny of the eress surveyed and ,-

no significant varigtion in the catch rate wgs noticed, Irawn and cat

-

fisH showed relatively high cetch rate from area 7-77 and 10-75

Ay

- -

respectively, ,

a close scrutiny of the Figs. 11 to 14 show that the

[
r

ubun&hnce of prawn was relatively high in oreos 12-74 and 13-7& off

ab o

F: [

Mangaolore end 10=75, 10=76 ond 9=76 off Cochin. Elasmobranchs as recorded

A

9-56. In genercl, the catch rate of Cat fish wes relatively high in

almost all ereas south of Camnanore, &mong the (ifferent classes of
ve;selﬁ, the cetch rate obtained by 17;5 m vessels from sreas 11=74 egnd
9«75 1is noteworthy. 'Kilimeen' re;orded relatively high catch rates from
arecs 1l=74, G=76, 9=75 and 12=74,- 'dhoma' from areas 11-74 ond 11=75,
Lecterius from arees 12-74 and 13=74, ribbon fish from erecs 11-74 and
9-76 and lizerd fish from areas 11=75 and 8-76. Derches registered

comparatively high catch per hour.from area 8=77 off éﬁpe Comorin, 5

]
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7:‘2. Relative abundance fby area and depth »

Tigss 15 to, 18 shows the catch rates obtained
by selecte?! classes of vessels from various depth ranges of ecch division
survéyed, For * the pufpose of stucdying bathymetrical distribution of

L G
Tesources, the shelf area was stratified into zones of 10 m depth

i, T i B
intervels,.

.

It ¢en be séen from Fig, 15 that small “vessels

f a

‘conduétéd survey upto 62 m cdepth belt.and that the operation of these
vessels were confined mainly to two repions viz., Mangalore and Cochin,

" ="-1fi the Mengalore region, these vessels recorded the highest catch per hour

[ T

= 5E272 kg. from the depth zone 30=-39 m in area 12-74 while ‘the next

“highest rate viz., 212 kg. per hour was recorded from depth zone 40-49 m

from arca 13«74 In the Cochin-regiofi the highest catch per hour wes

i =
i
it *
-

clso obteined from 30-39 m depth renmge from crea 9-76,

T 1t can be seen from Fig, 16 that the vessels

Durﬁga and Flying Fish -obtaineé the highest catch rate from 40-49 m depth

. T -

zone, both from Meigalore and Cochin. The depth zone 30-39 m stood next

"in the order of relative abundance in both the regions, Furtcher, it mey

be stated that the depth zone 20-29 m registered the highest catch raote

i =25 ,: ;.Q W —— Ex
from Cannanoré ‘region, ; ’
- - .

*

d The 17,5 m vessels surveyed almost all the

depth zones within 99'm depth from all the four regions. In Mangalote
Yegion the highest catch per hour viz., 460 kg. wos obtained from’ the’
&l’spth ‘;ongg 6C=69 m from a.lrt»::z:xrlr3-7"l+:".w But ghis dz;pth zone was fished
onlgr for threée hours, -'Ihe' next hi_é*hesg cat_gh réte oé 253 Izg; was

w i = L
obtained from 50-59 m depth. But in the neighbouring area 12=7&,

the hiphest average c¢atch rate was recorded from 30-39 m depth zone,

-
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In all the other ereas such s 11=74, 11=75, 10=75, 9=75 etc., the depth
range "40~49 m registered the highest catch rates, hmongst these, in the
Cochin region w:here ;:a}ktensi've survey was concducted in all the depth
renpes, no significent variationg in catch rates were noticed in the
depth zones lying between 20-50 m depth. It was also recorded that there
was a progressive decrease in the catch rates from:50 m depth to deeper
waters in this region.

From Fig, 18 it can be seen that in the cese of
Lretap, relatively high catch rate was recorded from 30-39 m depth belt
from Cochin region whereas from Cape Comorin it was from 60=-69 m depth
belt,

Fige 19 to 21 illustrate the distribution of dominant
verieties in different depth zones, For the purpuse of this study, the
whole area under investigation wes divided into two zones viz., South
Zone (Cape Comor:;.n and' Cochin) and llorth Zone (Camnenore an'! Mangalore s
In both __the zcnes the small vessels registered high catch rates of prawn
in 10-19 m depth belt whereas in the case of Durpga and Flying Fish
the highest catch rate was recorded from 20-29 m.depth zone (Fige 20)s
A remarkeble decrease in catch rate of prewn Was also noticed from shallow
to déepq‘f: waters in the case of smaller vessels. &lasmobranchs appeared
to be relatively; abundant in 40-40 m in the South Zone whereas it was
recorded in 30-39 m from the North Zone. és stated elsewhere in this
report that 17.5 m vessels reg;i.st-ered hipher catch rates of cat fish
then all other classes of vessels and in both zones, the area between
20=6C m appeéred to be the best productivd zoneé, In the case of
"kilimeen' the occurrence sppecred to be relatively high in 30-49 m

depth belt in the South Zone.
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8. SEASONAL VARLATION 2

. Figs, 22 and 23 show the monthly-variation in the

édﬁéh rates of different classes of vessels from the whole area under ¥
iﬁﬁestigntion. It moy be seen from the figures that two pesk sesBOns A
of productivity viz., September = November end February = April are .

: cIéefldeiSQernable. Guaracteristicﬁliy thé catch rate is the poorest
‘auring the monsoon months of June = July,
" Out of the five classes of vessels, 17.5 m vessels
have conducted survey from Cochin and ﬁangalore round the year. (Fig.. 25).
In the case of smaller vessels (Fig.'zai tﬁere was no operation during
jtéhe ﬁonsoop months of June to September a; Mangalore and during dugust
Iat Cochin, © Based on a comperative study of seasonal distribution of S
resources of Cochin and Manzalore regiong on fhe ;esul;s obtained by
these two clgsses of vessels, it could be noticed that both the classes
offvessels showed more or -less similer seasonal pettern of catch rates in
~Cochi?. Two peak seasons. ave ‘noticed viz,, February = dpril and September =
ﬁovamberé,.jhe highest catch raté was recorded during the post-monsocn
Lmbnth i,e,,September in the case of 17.5 m vasselslwhile the smaller
vessela_régistéred highest catch rate in the premonscon month i,e,, hp¥il,
The 1035; productive months ore the monscon months of June and July,
In the case of Mangelore regiocn, slightly different
trend was recorded from:thet of Cochfn in Eﬁe monﬁhly catch rates, the
peak period being February = hpril. - In this region the pre=monsoon
months sppeered to be thé best productive season in contrast to
Cochin rezion where the postemonsoon period was recorded as the best. 1 e
. The monthly variation in the ca;ch rates of important >
groups like prawn, elesmobronchs, cat fish, ‘kilimeen' etc,, obtained

from gelected classes of vessels ere indicated in figures 26 to 28, 1t

can be seen from the figures that in the case of prewn high catch rates
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were obtained during the months of September and November, The months of
March, &pril end Mey also appeared to be good fishing season for prawn,
Elasmobranchs registeréd high catch rate curing April/Mey and October/November,

Lactarius recorded relatively high catch rates during the months of March

.4

A and hpril éxcept in the cose of Durpa and Flying Fish where November appeared
to be the peck month, The period from &uguét to October was the best season
for 'kilimeen' while March/April con be congidered as Qecondary peak period,
™o peck periods were noticed in the case of cat fish viz., January =
February and bugust - October, Lizard fish and ribbon fish registered
high ecateh rates during October and August/September respectively.

| bmong the vessels surveyed in this region, the

vessels Durpa and Flying Fish have fished for more than 13 years continuously

‘from Cochin base, These two vessels have in fact, witnessed the growth
and stabilisation of the shrimp fishinglindustty in Cochin waters,
Joseph (op. cit. ) has discussed the declining trend in the catch rate
of prawn by the mechzcnised boats operated in Cochin area on the basis of
the resource monitoring doﬁe by:ﬁﬂese two vessels during their
uninterrupted exploratory surveys since 1959 to 1973.

Fig. 29 indiceotes the average catch per hour of
fish and prawn obtained by these two vessels from 1959 to 1972, From
the fipure, it mey be seen that there had been & remarkable decline in
the caotch rate from 1962 omwerds, This may be due to several reasons,
the most importcnt among them being the phenomenel increase in the
number of small mechenised bosts fished in this area during the Sixties,
1t is also believe” that the shrimp stock off the Kerala cosst is

Y exploited to the maximum substantiote level of yield (Joseph op. cit.,
Qosim 1972), & suitcble allowance may also have to be given for the
deterioration in the condition of the vessels and the consequent

decline in their cctching efficiency due to age.




S. DBULL TRAWLING = <t L - _ g - :

During the period from 1957 to 1959, two identical
" Vessels of the Project viz., Ashok and Pratap having 240 H,PB. each
carried out "bull trawling™ zlong the south west coast,. This method of
fishing is ~lso known as peir boat ‘trewling which is used at present in
Jopan and Fhilippines, 1In this, the trewl is dregged by two vessels which
keep a certein distance epert so ds to spread the two wings of the net
- properly. Shooting end heuling are done by both the vessels alternatively.
The mein difference:between bull trawling and otter trawling lies in the
absence of otter boerds and in the enormous size of the bull trawl itself
in the former method of fishing. The net used had the following $
dimensions,
Length of head rope *ee 30,4 m
Length of foot rope * +,. 62,5 m
Size of cod=end mesh .,. 65 mm
The survey deta pcrtnini;é to thé years 1957 and
1958 are rather incomplete especizlly with_regard to the information
about area ogeratcd,“depth range, species composition etc, Therefore, l
_these are trecatel separctely e__md ere presented in Table -, III.. During
this period these vessels cearried :;ut .bull trawling, in creas between i
Cennanore and Cepe Comorin, It may be seen from Table III that during |
1953 the vessels recorded a catch rate of 1055 kg.-' /hour  of trawling,
The results obtained during the year 1959 are
detziled in Table ¥Wo,1X, During this year bull trewling was carried out ‘

for six months i.e, from Jenuery to June in ecreas 7=76 end 9-76, The

éverage catch /hour for the whole period of operation worked out to Y ‘
860 kg, Of the two areas surveyed, arez 7-76 registered the highest -

catch rate of 881 kge /hour. It is evident from the table thet during
the six months survey period, the month of &pril recorded the highest
cotch rates viz., 1341 kg, and 1286 kg. /hour from areas 9-76 and 7=76 ‘

respectively, The month of May recorced the second highest catch rate

from both the areas, i
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The eetch rates of important species during different
months of operetlon are also given in Table IX, . It is clear- from the
table that prawn recorded relat1ve1y high catch rates during the months.
?Merch .and June from area 9-76 and durinv May’ from erea 7-76, Amongs t
th&se two, the -rea 9-76 appeared to be more productive with respect to
-prayn. The _seasonal abundance of elasmnbranchs appeared to be almost
simllar in both the argas, . The highest catch rate of 701 kg. fhour wes-
recorded during the month of Merch from aréa 7-76 wherees in areq 9«76
Pigh.cetch_retes were ndticed dering the period March - May, Cat fish "
i fecetded high cetch rates during January and April from aréa 7=-76 and
during April from area 9«76, A catch rate of 108 kg, /hour was observed
iﬁ éﬁe case of ;ehoma’.from.erea 7=76 euring the month of february.

- It is interesting to note that _the average catch /hour i;_ b
obteined by the vessel ___a_.}:_gg cflm.‘:i.n’r 1960-61 during otter trewling :
: 0peration in areas 9=76 and 876 was 162.5 kg. os against the everuge
"i rete of 860 kg. obtcined in 1959 during bull tiawling by her and her

sister vessei gghgh.. Does this show that bull trewling, which is still
- popular in Teiwan, Jepan, ete,, is a more éffective” and economical type

of fishing thon otter trawling? The data available at present are A

_inedequate to investigate further into this question,

220, ;EXPLOR&III’\Y KAlAva FISHING
. Systematie survey along the South west ceest of India

for 'kalava' (Rock Cods end Sneppers)lwas started since 1956, The

results of the investigations have carlier been discussed at length

by Menon and Joseph (1969 ) and Silas (1969 ).. The accounts given by

John'ileﬁﬁ) Chacko éeh Shariff (1949 ) end Gopinath (1954 ) are also

vorth=mentioning,
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In 1973, Exploratory Fisheries Project commenced a preliminary
hand line survey of 'kalava' resources off the South west coast of India ,

4 17,5 m vessel viz., Meena Sangrahak was utilised for this purpose.

10.1. Topography of 'kaleve' grounds

Topography .of the south west coast has already been discussed
in the ecrly pert of this bulletin, In this region the shelf upto 35 fm
is muddy whilg the shelf between 35 fm to 55 fm is hard and unlevelled with
long ridges of rock and coral formntions, Mostly ‘kalava' abounds on thesc
. on these rocky ridges of the bottom and hence 'kalava'.grounds ere mostly
locatgﬁ between 35 fm to 55 {m depth belts in this region,

10.2, Tishing peer and methods

The fishing gear employed for exploratory 'kelava' fishing
consisted of a main line made of synthetic monofilaoment of 2 mm diameter,
which is attached with 4 = 6 hooks, The length of the main line varies
from 120 = 150 m and the hooks are attached to the main line by branch
lines, the length of which is approximately 3 = 4 em, No,7 Mustad hooks
were used., Generally thé distance between two branch lines may be about
60 cm, Hand operated rollers, which are fixed to the gunwale of the
starboard side of the ship are used for the purpose of shootins and
hauling up of the lines, the distence between two rollers being ;bout 2 m,

The most important tesks in hand line operation are the
location of the exact fishing grounds and keeping pf the vessels at
the same spot, For the purp&ge of locating 'kalava' grounds.an echo-
sounder is indispensable. Perches have the habit of concentrating
in rocky or coral areas of uneven bottom, When a rocky arca is

located the echo-sounder is peesred to search the fish schools,




34

When 'kalava' schools arg_located the vessel ig manoeuvered in such a way
that the starbosrd side of.ghe vessel fnce,tﬁe shoel and the bow heading
towards th; winl and current, &fter keeping the vgs#él in correct position
" the hooks ure.baited and the lines are shot to the requirecd depth using
barnd rollers. Lines are hauled up as éoonmas fishes are hooked which can
btz foun! out by a feel of the line, Immediately after hsuling up the line
.the fishes are removed apQ the hooks are rebaited for next shooting of the
line, The hana rollers make the-Work more easier and_faster. Four

rollérs are-operated from the vessel and ecch roller is handled by a person,

b wide varieties of fishes are used as baits of which the common are hs

sharks, reys, sardines, 'kilimeen!) ribbon fish etc,

10.3. Arep end intensity of sampling
o During the period under study two areas viz,, 9-75 and
10-75 off Coehin were surveyed between 36-100 m depth belt, The distribution
and intensity of sampling in diffe?ent orees and subeareas are given in
.Téble X;. Ig can be seen from thejtable that a total of 571 hours of
actual fishing effort ;as expended, out of which 187 hours and 384 hours
vere gpent in erea 9-75 and 10-75 respectively, Y - »

10.4, Catch composition

The catch consisted meinly of a number of species .

belonging to the families of Serranidae and Lutianidee, The important

aﬁecies ébtained in the catches were Epinephelus diacanthus,

E..aﬂﬁplntﬁs, E. chlorostipgma ond Pristipomoides typus (Veleameen).

OF these, E. discanthus was common in the catches though Lutianus

ergentimaculetus (Red snapper ) also occur in good quantities.
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10.5. Relative abundance

The catch/hour of trawling is taken as an index of
availability of trawl fishing, while in hook and line fishing the quantity
of fish caught /line/hour of fishing seems to be the most reliable index .
of the availability of fish,

Table X indicates I:i'ze f‘ishing effort expended, the
number and quantity of ‘kalava' .caught, catchfliﬁekhbuf étéf. Itljs
evident froﬁ éh; Table thet area 9=75 ,yielded an average catch raie of
three fish or 5,0 kg./line/hour, while area 10~75 recorded an avenhge
catch rote oi four fish or 6.7 kg./line/hour, The average value for
the whole area of investigation worked out to four fish or 6,1 kg.
/line/hour, Out of the totel 26 sube-areas .of 9-75 and 10=-75 surveyed
the sub-area 10=-75/6A registered the highest catch rate of 13 fish or
18,5 kg./line/hour, The second highest catch rate of 11 fish or 15;1 kge
Was ébtained from area 10=-75/5B. Amongst these 26 sub=areas surveyed,
the cetch rete veried from five to 13 fish in 10 sub-areas and three to
four fish in seven sub=areas, ligher catch rates were noticed from ﬁoét
of the sub=-areas of 10=75 which may probably be due to the nature of
the sea bottom, More rocky areas are noticed in the northern areas of
Cochin then in southern areas;

‘The-menthéwisé éaéch'rateslafe‘furniahed in
--Taﬁle Xﬂ; The highest catch rete of seven fish or 9,5fkg.111nelhour
was obtained durigg‘the mopth of Mcy, The.pério& Nobe@bér - January
occupied Qecond position having a catch rate of five fish

/line/hour.
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I
11, STOCK ASSESSMENT , ‘

1l.1. Standing stock

An effort has been made to estimate the . 4
stending stock of demersal fit_shery resources in the area of investigation
between 0-40 fm depth, M:I.tr._é_;nl (1973) Jones ond Banerji (1973) ete,, hav_lle
ecrlier studied the potentic] yield from the region, 4 comparativé
study of the various estim_al:;eS is gix-ie.n ratb 'ti-ne ‘end ‘of this ‘chapté'r..
i’he intenfsity and distribution of snmpli‘ng

by all vessels in verious dépth_ zones viz,.,, 0-10 fm, 10=40 fm and 40-50 gm

are given in Table XII, It may be seen that the sampling intensity in
0-10 fm depth zone except 1I:Ihe erecs 8-76, 975, 10=75, 11=75y :12=75-and ifi—?f}
and in depth zone 10-40 fm except '1;-76, 11-74, 12-75, 13-73, 14-73 Iand :
14=74 can be considered re;sonably adequate fog the purpose of_"é.te.rflding_.%
stock assessment, #&s far as arecas beyond 40 fm depth are concerned,
very little sampling .has ]Seen done by I:ﬁe Pro ject vessels except in
ereas 9-75 and 9-—75 1n-th;a depth zone 40-50 fm, - -,

For finding out the trawlable shelf area ':I.nfl
each geogrephical cﬁ.:vision._:the coni:fnenl:lal- shelf has_'bge_n stratified
into three depth zones viz., 0-10 fm,_ 10—&0 f:;, 40=-100 fm on the bae;is
of the depth contour markings in the Admir:'ait:;r ﬁharts. Table XIIT .
shows the total area of:lthe shelf 'Co'lllli;lg under each depth zone in
respect of each geographical division, The line of demarcation of the
shelf between Karnateka and Kerzla has been pleced at lat. 129,50 W
and between Kerala and Tamil Nadu at lat, 8°.10' N, On the basis of {
this state-wise demﬂrcetion.of the shelf it can be seen that the total .
shelf area of Karnateka state works out to about 27,0C0 sq. km of which

ebout 15,000 sq. km or 57% of the total erea is within 10-40 fm dep:t.h belt,

*




Depth range in (fm)
drea
» 3 0= 10 10 = 40 40 = 50
“ ------------- - - e o o W, = o e e e o
7-76 - - -
7-77 i = 226 -
8-76 - 161 -
8-77 34 . 122 *
S=75 4 1695 R
9-76 ) 3259 14022 17
. 10-75 13 898 2
| 10-76 2456 2727
* |
| 11-74 - 24 -
|
| 11-75 _ 24 207 -
. 12-74 958 1601 C -
12-75 - - *
| 13-73 - - -
‘ 13-74 136 762 =
i - 14=73 * - -
i 8 14=74 > - N
e Total: 6884 22425 31
Il ------------------------ - - S e O W T T e T
| =
| * Bhelf area is nil.
i - Fishing effort is nil.
,}
I
Table XII Distribution of actual fishineg effort
in verious depth zones,
L



Depth range (fm)
sUBivision

: ; Total
O=10 10-40 40=~100 Q=100
drea hrea Aren - - bred
in in -in in--
sq.km  sg.km sq.km ~ 590 km,

Y o i B T e S e T g e e S

CT=77 - 4802 - 3259 8061
7=76 =3 70 1801 - 1871
8=77 343 1972 - 2315
8-76 - 172 344 - 516
Sub=total 343 7016 5404 12763
West coast of
Tamil Nadu bttt bttt bededededtadeee T e
8~=77 86 172 - - 258
8-76 343 4116 1628 6087
Q=76 943 3088 133 4164
G=75 - 1115 1518 -2633

10-76 514 429 - 943

10-75 429 4287 1457 6173

11-75 1372 6089 686 8147

11=74 - 1029 X 2316 3345

12=75 685 258 - 943

12=74 685 3859 2486 7030
Sub=total 5057 24442 10224 39723
Kera'a state e e e b mEE e E e e e m e me . ————
12-74 172 858 429 1459

13=74 1.200 668¢% 258 8147

13-73 - 1715 3945 5660

14274 1200 2830 - 4030

14«73 - 3259 4456 7718
Sub=total 2572 15351 9091 27014

= Karnataka state. =t et o e s ot L it e B e e m————— -

Grand Total:

7972 46809 24719 79500

Table XIII

Extent of continental shelf area in
different bathymetrical and geographical
g}visiqgg,
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The continental shelf area of Kerala works out to about 40,000 sq. km
of which about 24,000 sq. km or about 62% of the area is within 10-40 fm

depth The extent of continental shelf plong the West coast of Tnmil Nadu

comes to about 13,000 sq. km of Whlch about 7000 sq. km or about 55% of

the arec lies between 10+40 fm depth belts. In the case of all the

three statesg major pottions of the shelf happens to be within 10-40 fm

depth zone, 1In nutshell, shelf area of the South west coast comprising

Kerala, Karnatoke and west coast of Tamil Nadu is es follows:

O e 0 o s - - -

0=~10 10=40 40~ ].CX) Total
- Statesg - Area Area - Area- - 0=100-
sqekm §qe km sq.km Lrea sq.km,
Tomil Nedu 343 7016 5404 12,763
Kerala 5057 24442 10224 39,723
Karnataka 2572 15351 9091 27,014
7972 46809 24719 79,500

An approximate etanding stock estimate in an area
can be worked out by using the average trawling speed, mouth opening

of the stonderd trawl and the extent of exploitesble area, The

- procedure followed is by multiplying the average catch per hour with

- the total ‘area and dividing the scme by the aree swept by the net

during one hour of trawling.

Estimates were made on the basis of results

ohtained by vessels viz,, Pratap, 17.5 nm vessels, Eprgu ond Flying Figh

and smaller vessels. The 17.5 m vesscls operoted 28 m ghrimp trawl '

while Pratap operated 24 m fish trcwl Durgg end Flying Fish and
smaller vessels operated 17 m and 14 m shr1mp trewls respectively,

The area of coverage With an average speed of two knots worked out

to 0.043 sq. km, 0,047 sq; km, 0.025 sd. km and 0.021 sq. km

respectively for 28 my, 24 m, 17 m and 14 m nets,
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T W T S N oy T

- g g

D=1 fm 10=40 fm Total 0=40 fm
Division hrea Stending , &res Standing Area Standing
sur- stock sur= stock sur= stock
veyed o, t. veyed m.t. veyed m,t.
foo . sq.km. Sqikm’ Sstm.
7=77 - - 4802 10612 4802 10612
8=77 343 490 1972 4314 2315 4804
8-76 - o 172 465 172 465
Sub=total 343 490 6946 15391 7269 15881
Tﬁmil chu ————————— - - - [ ———— L
8=77 - - 172 377 172 377
8-76 - - 4116 18080 4116 18080
9-?5 - - 1115 4349 1115 4349
9276 943 7459 3088 12907 4031 20366
17=75 - - 4287 17894 4287 17894
10=76. 514 2264 429 983 943 3247
11-75 - - 6089 21692 6089 21692
12=74 685 6341 3859 G558 4544 15899
Sub~total 2142 16064 23155 85840 25297 101904
Kergleg = =ewes=ccescee-ccesm-sss—n=S-msmem==esom===eses=sS=Sss-mso=e=
12=74 172 1592 358 2504 1030 4096
13-74 1200 7971 6639 19698 7689 27669
Subetotal 1372 9563 7547 22202 8919 31765
Karnatake = ===<me=m—====s=c====Smm-=eoc--s==<-es-=---=-s-sm-os-oesoes
Grand Total 3857 26117 37648 123433 41505 149550
Table XIV Standing stock estimates for areas surveyed

upto 47 fm cdepth.
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The stonding stock estimates made on this basis in

respect of areas, actudlly and adequately surveyed in the depth zones

0=10 fm and 1=40 fm for Karnataka, Kerzla and Tamil Nadu coast are |
furnished in Table X1V, The findings can be summarised as follows: !

- T e - - - —— - -

0=10 fm 10=-40 fm = 0=42 fm
State Area sur= Staonding brea sur- Standing Area sur- Standing
veyed stock veyed stock veyed stock
_sqka, m,t, _ 5q.km, mt, sq. km, m,t,
Tamil Neadu 343 490 6546 15391 7289 15881
Kerala 2142 - 16064 23155 85840 25297 101904
Karnetaka 1372 9563 7547 22202 8919 31765
Total 3857 26117 37648 123433 41505 149550

It cen be seen that in the west coast of Tamil Nadu
the total star-xdling stock of t;he demersal fish in an area of about 7000
sq. km surveyed by the Project is about 16 ,Oﬁ') m, t. while in respect
of the Kerale coast it is about 1,02,000 m,t, from an area of about 25,000
28ga ko', 1ying between 0-40 fm depth. 1In the case of the Karnataka
coast the stending stock of demersal fish of this depth belt i.e.,
N=40 fm is worked out to ebout 22,000 m.t, from about 9,0C0 sq. km
of erea surveyed.

On the basis of these studies, the average standing
stock for the west cogst of :I‘amil Nadu in respect of 0-40 fm depth
works out to 2.2 m,t,/sq.km. The dgpth zone D-lo_fm registers
1.4 m.t,/sq.km as ageinst 2w from 10-40 fm depth zone. In the case
of Kercla coest the average standing stock for 0=10 fm depth -is
7.5 m,t./sq.km while the same is 3,7 m.t./sq.km for 10-40 fm
depth belt. The average standing stock in 7=40 fm depth zone is

about 4, Om.ﬁ.!sq.km. In the case of Kernateka the average standing




“4 "
stock is 7,0 m,t,/sq. knm for 0-10 fm depth belt and 2,9 m.t,/sq.km for
10-40 fm depth zone, The average value for 0-40 fm depth zone is
3.5 :n.t;ISq. km, Of the three stateg the hiﬂgl_le_gt average -stafiding stock
ve.lule_ p_f' 4.0 m..t.'lsq'.'.km “ig b_b_tﬁif;éci from Kerala coast, Karnataka comes
second with an average standing stock of 3.5 m, t./sq.km, The average
for the entire South west-: coast between 0-40 fm depth belt works out
to 3;6 m.t./sq. km as apainst 4,38 m,t./sq, km in the case of North
West coast (Joseph 1974),
| bs stated elsewhere in the paper the
agsessment of stanﬁing stock has been wmade only for areas where-sampling
int‘ensit;r was Co_ri;idel;.'ed adequaté for the purpose, The total standing
“ stock in the entire inshore and offéhore waters of South west coast has
however been estimated on the basis of the average values discussed and
afe f.urnished below:=

.--ﬁ--.--------—--—gndn---.--—_-—_--—-----------—---------—-—-u---ﬁ------

Inshore (0-10 fm) @ Offshore (10=-40 fm)0 O=40 fm

Ob= Total sten-00b-  Total  Stan-0Area Stan- atan-
State served area ding 9served area ding 0 sq. ding ding
value sq.: stockévalue 8q. stock § km stock stock
ve cmat, km m,t, Om,t, km m,t, 0 m,te m,t,
/sq.km - 9/sq.km 0 /sq.km
West 1.4 343 490 2,2 7016 15435 7359 15925 2,2
Coast
of
Tamil
Hadu

Kerala 7.5 5057 37935 3,7 24442 90432 20499 128367 4.3,
Coast -

Karnataka )
Coast 7.0 2572 18004 2,9 15351 44518 17923 62522_‘ 3.5 .

Total: 7.1 7972 56429 - 3.2 %6809 150385 54781 206814 3.8

--------_----------—-------ﬁ---—.-------——--‘------‘----u—_--_----*-------
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It may be seen that the estimated standing stock of
demergzl fish for west coast of Temil Nadu, Kerala and Karnatake ere
about 16,000 , 1,28,000 and 63,000 m,t, respectively and for the entire
South west coast it is about 2,07,000 m.t. .
11.2, Potential yield

On the pasis of the standing stock assessment the
potential yield of demersal fishery resource;-. from the inghore and
offshore waters of the South West coast comprising Karnataka, Kerale and
the west ‘coest .of Tamil Nodu ig estimated and furnished below. The
potv;ntial‘yie'idl-is estimated at 60‘2. of the standing stock since the main
stay of the dmé;:snl fisherl:-i-e'a of this region is prawn and the main t_yiaéé"
of trawls operated during the survey were shrimp trewls with relatively
smaller meshes, It ﬁay algo be recalled that Silas (1969) has computed
the potential yield from the deeper Wate;:s of this region at 60% of t:_h_e

standing stock,

o o T T S e - S S e

State i Potential yield in m.t;
0=10 fm 10=40 fm O=40 fm
“West coest of* 294 9261 9555
Temil Nadu A .
Kerala 22761 54259 v 717020
Karnetoke 10802 26710 -~ 37512
Total: 33857 90230 124087

Jones and Banerji (1973) on the basis of landings
as well as productivity studies have worked out the potenticl yield of
.the demersal fishery resources of the continentel shelf i.e. 0-100 fm

in the South west coast of India. Mitra (1973) has also
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estimated the potential yield of demerscl fisheries resources of the inshore
and offshore waters in this area, Siles (1969 ) has worked out the potential
yiel of the demersal fisheries stock from 75-450 m depth on the besis of
the resuits obtained by the exploratory fishing‘vesaels of the Integrated
Fisheries Project, Joseph (1972 ) has also furnished potential yield
estimates for some of the important species of demefsal fishes such as

deep sea prewn, deep sea lobster, deep sea fish and perch, 4 comparative
Statement of the potential yield estimotes by the various authors mentioned

above and also of the present authors are furnished in Table XV,

-.--oiu'_.._--..---------—----_-_-—---—n_------n—-—--——--—---—a——-------—-----—-

Botential yield in m,t./sq.km
0=10 fm ! 10=40 fm ! 0O=100 fm { 40=100 fm
State Mitra  Present)Mitra Present |Jones Present Silas s
(1973) authors {(1973) authors! and authors (1969 )
!Baner ji and
1(1973)  silas
! (1969 ).

Ueét coast
of Tamil . .
Nadu - 0.9 - 1.3 2.9

Kerela 16,00 4.5 Lad g 2.2 B8 R

C OO C OO | —mman

Kernetaka 3,45 . 6.2~ ° 1,60 . 17 _  Ld5

=

4,2 1.5 1.9 2,2 1.5 1.0

Teble XV Statement showing the average potential yield by
various authors

. .From the Teble it may be seen that the“aVéféBé'"

potential yield for the inshoré waters of the Karnatoka coest estimated
by the present authors compares favourable with that of Mitre (op. cit,.).
However the estimates of Mitra eppeers to be rather very high for the

inshore waters of Kersla as compared to that of the present authors,
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hccording to the present authors, there is no significant variation in
the average potentisl yield /unit area from the inshore waters of
Kernataka and Kerala, The low value in respect of the inshore waters of
the vest éoast of Tamil Nadu is understandeble as there are only few
trewlable grounds in this belt due to the presence of racky end coral out
crops, ‘

The poten:ial yield estimate of the authors in respect
of offshore waters (10-40 fm) in the South West coast is a little more
than that by Mitre (op, cit.). éccording to Mitra the potential yield
from the offshore waters of South west coast is about 86,000 m,t. While
that by the present authors is about €0,000 m,t, The estimate in respect
of Kerala is about 37,000 end about 54,000 m.t, respectively by Mitre
eqd by the present authors, The estimated potgntia{ for the offshore
Wafers of Karnataka is qpout 49,000 m,t, by Mitra and by the present
autl;hor-s is about 27,0C0 m, t.. The potential yield es ti'matel from O=40 fm
Aepth belt of Kerala waters is gbout 77,000 m,t, while the present
demersal fish landing estimated at 20% of the threc years average total
sea fish 1anding of the state is about 78,000 m,t, Similarly, the
gstimabeé potential yield from 0-40 depth belt of Karnataka waters is
cbout 38,000 m,t, while the present estimated landing of demersal fish
is ebout 18,000 m,t, From thé foregoing it mey be seen that of the two
states Kernataka appears to have relatively better scope for the
development of demersal fisheries from within 40 fm depth.-

The average potential yield estimate for the 10-40 fm
by the present authors is 1,9 m.t,/eq.km while that for the area between
40-100 £m by Silas (op. cit.) is 1.0 m.t./sq.km. The average for the

entire shelf upto 100 f£m worked out on the basis of the present
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. authbfs calculetion upto 40 fm end that of Silas (op. cit.) upto 100 fm
is about 1,9 m.t./sq.km, It may be seen from the Table XV that Jones

anﬂ Banerji (op. cit,) have estimated a demer3ul.fishery potential yield
of-2.2.m.t.lsq.km for the South west coast. It may be mentioned that s
the average potential estimate for the sﬂelf by the present authors is

a little less than that by Jones and Bﬁnerji (ops_cit., )., It may also be
I-ﬂt’elr'N::l.orl_e'-(.‘t that the present estimates ﬁrelbésed on more extengive and
recent surveys conducted in the area,

Joneg and Banerji (op. cit.) have estimated the
potentiel yield of deﬁersal fishery resources on the continental shelf
(0=100 fm) of the South west coast né about 1,51,000 m.t, On the basis
of the estimates of the present authoré, as discussed earlier in this
paper, the potential yield from thé éhelf i,e, 0=100 fm is estimated at
;bout 1,438,000 m.te Silas (op., cit.) has élso estimated an additional
.demefsal fishery potenticlity of cbout 35,000 m.t. from 100-250 fm depth
zone, & major component of this additional estimated catch comprises
deep sea'prawn and lobster, The present production of demersal fish
including prewns from the South west coast estimated at about 20% of
the total sea figh landing of Kernateka and Kerale works out to about
gé,ﬂoo m.t., It may be mentioned thet almost the entire estimated ¢
present production is from within 40 fm depth belt.. b compgrative
evaluation of the demerspl fisheries potential of the North west coast '
and South West-coast,xigfgrglé their present exploitation may,
perhaps, reveel thet there is relaﬁively better scope for the development

of demersel fisheries in the Morth west coast,
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12, ECONOMICS OF FISHING

The economics of fishing.of demersal fishery resources
in the erea have earlier been discussed by several euthors, Menon and
Joseph (op, cit,) have discussed the economics of 'kalava' fishing and
the type of vessels that ere suitable for this type of fishing, Joseph(1973)
while decling with the present status of meéhanised fishing along the
Kera}a coast hos also dealt with the economics of operation of smaller

trawlers based on the 13 years date of the vessels Durga end

-

Flying Figh,

Joseph (1973 ) has worked out tﬁe economics of operation
of the inligenously constructed 17,5 m steel trawlers on the basis of the
experimentel fishing conducted by Meena Utpadhk along the K;rala coast,
Du;ing the one yeer period, the vessel fished for 203 days and landed
196.4 tons of catch, the averege catch per day being & little less than
a ton., On the basis of the performance of this experimentcl fishing, the
author has concluded that an identical vessel if operated on & commercial
basis might land about 430 tons of fish and prawn and that the operation.
would be ecgnomically viable,

: Joseph (1970 and 1971) has alsﬁ furnished the basic
parameters required to Work out economicg of fishing of the deep sea
prawn and deep sea 16bster found in the deeper waters along- the South
West coast, Neir (1970) has dealt with the economics of deep sea fishing
clong the Kerala coast on ﬁhe besis of operation of Klaus Sunnana, a
vessel belonging to the Integrated Fisheries Project, Cochin, Anon (1973)

on the basis of informatién furnighed by the Integrated Fisheries Project

regarding the operation of their vessels Klaus Sunnana, Velameen and Tuna

hos alse piven sqme interesting information about the economics of fishing
in decper waters slong the South west coast, Mention may also be made of
the information furnished by Ferumel (1973) on the economics of

operation of & 93' and 57' training vessels in this region,



13, SUMMARY &4ND DISCUSSION.

&n attempf; is meade in thig bulletin to study 1
the demersal fishery resources of the South west coast of India between
latitudes 7°N and 15°N and longitudes 73°E and 78°E based on the results
of survey conducted by the Zxploratory Fisheries Project vessels during the, |
period from 1957 to 1974, The region of study comprises the entire coast |
line of Karnataka, Kerale and the west coast of Tamil Nadu and the total 'J
length of the coast involved is about B8CO km and the totel shelf area is ‘
about 80,000 sq. km, | ‘ ‘

Eighteen vessels of varying sizes, horse power, 4
tomage etc,, Wete employed in the survey, The distribution of sampling
intensity in the areas of operation, the relative abundance of the demersal
resources in peneral and of commercially importent species in particular
with reference to a.i:ea., depth and time were studied in deteil and exe
presented, 4 study of the distribution of sampling effort has revealed
intengively/partially sulrveyed areas., It is scen that areas 14=73, 14=74,
13-73, 12=75 and 7=-76 out of the 16 divisions in this region have not
been surveyed by the vessels ofltha Project, which require consideration
while plamning surveys in future, Out of & total of 29,300 hours of a
actual fishing, about 65% m:':.s expended in areas within 20-39 m. The
intensity of the sampling in O=19 m and 40-59 m were of the order of
23% and 10% respectively of the total fishing effort, The effort put in
60=79 m and 80=99 m belts appeers to be rather deficient. It can be
said that the areas within 59 m depth zone of the geographical divisions

lying off Cochin end Mengalore con be regerded fairly surveyed,
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This gspect wes studied with referende to specific areas, which enables
one to gi‘;e eppropriate priority to those areas while chalking out
future programmes to fill up the gap in the investigation,

The pattern of occurrence of various commercially
important groups in areas off Mangalore, Cannanore, Cochin and Cape Comorin
have been studied in detail., A further anelysis hes been done with regard
to the catch composition by depth and aree which has revealed some
interesting obgervations, The occurrence of prawn in abundant quantities
Were noticed in ar.eas below 20 m, elesmobranchsg in 40=59 m, 'kilimeen'
and Lactarius in 20-39 m and cat fish in 40-79 m from the different
regilons studied thus giving an idea of the resourres for future.
exploitation,

It is seen that the catch rates of the different
'épeéies-varied: from vessel to vessel and from region to region and that
generally elesmobranchs, prawn axﬂ cat fish formed the bulk of the

- aggrepgate catch from most of the areas, Fhile comparing the catch
ratesobtesined from different vessels, it may be concluded that the
“following areas were found to be comparatively rich in respect of the

folldwing species:

Prewn: ; 12-74, 13=74 off Mangalore; 10=-75, 10=76, 9=76 off
3 Coching P
Elasmobranchs: 8=-76 off Cape Comorin; 10-75, 9-75, 9=76 off Cochin;
11-74 off Cannancre, 12<74 off Mangalore;
Lactarius: 1274, and 13-74 off Mangalore;
- 'Kilimeerni': © . 8=76, off Cape Comorinj 9~75, 10-75 off Cochinj

11-75, off Cannanore;
Ribbon fish: 9=75, off Cochinj 11-74 off Cannanore;

Cat figh: ' 11-74, 9-75 end 10-76 off Cochin.
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Comparing the higher catch rates obtained
by different ves;els, the following tentative findings are made, The
higher catch rates for smgller véssels'bbﬁained at Cochin and Mangalore
regpectively were 204 kg, and 222 kg, per hoﬁ_r_ facorded from 30-35 m
belt, whereas fo; Qg;gg_and Flying Pish, ;he catch recorded reached the
highest in 40-45 m zone at Cochin and ﬁangalore with catch rates 266 kg,
and 270 kg, pet hour respectively., ‘The 17.5 m vessels also recorded the
higpeat_cutch rates from 40-49 m depth zone from Cape Comorin, Cochin
and ,Fpnnéﬂ'oré and the catch rates were 421 kg,, 271 kg., and 316 kg.,
resﬁéctively; Pratep clso has recorded high catch rate in Cape
Comorin: region from 60~69 m and in Cochin from 30-39 me

' The monthly variation in the catch rates
of important gréups;like prawn, elasmobranchs? cat fish, 'kilimeen' etc.,
obtained from selectéd classes of vessels are discussed end the period;: .
of occurrences of the different species exploitable are indicated, The
shrimp survey conducted in areas below 25 fm belt in areas édjacent to
Cochin aqqugngalore cen be COnsiCQred fairly adequate, However, it has
to be emphasised thet it is desirable to conduct intensive shrimp-
survey in other arees of this depth zone particulerly in areas of north
of Mangalo;q and further surveys in areas beyond 25 fm in the entire
area,

4 brief note on the bull trewling carried
out by #shok and Lratap during 1957-59 are presented, It is seen that
the vessels recorded a catch rate of 1055 kg, and 860 kg./hour during
1958 and 1959 respectively as egainst about 162 kg,/hour obtained during
otter trawling by Pretap during 196C-61. The catch rates of imﬁorgant

species obtained from 7=-76 and 9-76 dﬁring 1959 are presented, .
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The results of 'kaleva' fishing conducted
by the vessel Meena Sangrahak at Cochin gave a picture of the relative
cbundance of 'kalava' in two ereas viz., 9=75 and 10-75, It was
observed that the area 10=75 recorded an averege catch rate of four fish |
or 6.7 kg, /line/hour while the area 9«75 yielded an average catch rate

' of three fish or 5,0 kg, per line per hour. The average value for the

whole erea of investigation worked cut to four fish or 6.1 kg, /line/hour, ‘

This data supplement the information furnished by Menon and Joseph (1969 )

and Silas (1969),
¥ : 4n effort has been made to Eit:d out the
standing stock on demersal fishery resources in the shelf areas upto 40 fm
depth, The e;verage standing stock per sq. km in respect of the coast of
Teamil Nadu, Kerela and Karnataka, between 0-40 fm depth worked out to
2.2, 4,3 ond 3,5 m,t./sq.km respectively., The average for- the entire
erea worked out to 3,8 m,t,/sq.km as ageinst 4,38 m,t,/sq.km for the
North west coast,

The sustainable potential yield of demersel

0 fisheries between 0=-40 fm for the entire area is worked out to about

124000 m,t, The potentizl yield estimates compare fevourebly with those

. by earlier authors, The present studies indicate that there is reldtively
better scope for Karnataka to develop cemersal fisheries than Kerala,
Similarly it is also seen that there is better scope for the d2velopmnt
of demersel fisheries in the North west coast than from the Sbuth west
coast,

bn upto-date review of the studies conducted
by verious authors on the economics of fisl:ing employing, small, medium

and larger trawlers along the South west coast is also given,
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