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Results of 60 deep sea trawling operations conducted from FORV Sagar Sampada in
the Exclusive Economic Zone off southwest coast of India, during cruise Nos. 97 and 99,
January-April 1992, are presented in this paper with a view to substantiate or update the
existing database on deep seca resources. 95.7 tonnes of fish and shellfish were landed
during a total trawling effort of 55 h 30 min spread over 17-7°N lat,, within 50-500 m
depth. Nemipterus was the most dominant species contributing 66.7% of the total landings,
followed by Decapterus sp. 9.7%, Priacanthus sp. 5.9%, Centrolophus sp. 5.0%, Chlorophthalmus
sp. 2.3%, large elasmobranchs 1.2%, Saurida sp. 1.2%, Trichiurus auriga 1.1%, deep sca
prawns 0.8%, Sphyraena sp. 0.5%, deep sca lobster 0.4%, cephalopods 0.4%, high value
perches 0.2%, Neopinnula sp. 0.2%, Psenes sp. 0.2%, swarming crabs (Charybdis sp.) 0.2%,
catfish 0.1% and miscellaneous fish 3.9%. Distribution of CPUE for total catch and for
quantitatively and economically significant species groups are given by depth and latitude

zones.

Fishery investigations in the recent past
have givena fairly clear picture of the poten-
tial for deep sea resources in the Indian EEZ,
beyond 50 m depth. Several resource
categories such as bullseye (Priacanthus sp.),
Indian drift fish (Psenes sp.), black ruff
(Centrolophus sp.), greeneye (Chorophthal-
mus sp.) and deep sca prawns are known
to occur in fishable concentrations and
several others such as threadfin bream
(Nemipterus sp.), scad (Decapterus sp.), rib-
bonfish (Trichiurus sp.) lizard fish (Saurida
sp.), barracuda (Sphyraena sp.), catfish
(Arius sp.), mackerel (Rastrelliger sp.) and
deep sca lobster (Puerulus sewelli), are
known in arcas beyond their traditional
fishing zones (Joseph, 1984; Oommen, 1985,
1989; Sivaprakasam, 1986; James et al., 1986;
James & Narayana Pillai, 1990; Sivakami,
1990; Bande et al., 1990; Somasckharan Nair
& Reghu, 1990; Susceclan ef al., 1990a,b;
Sudarsan ef al., 1991).

Recent information on the availability
of deep sca fish and shellfish resources off
southwest coast of India, between Ratnagiri
and Cape Comorin, is presented in this

paper, based on the results of deep sea
trawling operations conducted from FORV
Sagar Sampada, during January and March-
April 1992.

Materials and Methods

The data for the present study were ob-
tained during cruise Nos. 97 (Second lap:
10-27 Jan. 1992) and 99 (10 March-10 April
1991) of FORV Sagar Sampada. FORV Sagar
Sampada is a  dedicated  fishery
occanographic rescarch vessel owned by
Department of Ocean Development, Govt.
of India. A stern trawler of 71.5 m LOA,
2285 hp at 775 rpm, equipped with sophis-
ticated gear handling and acoustic in-
strumentation, it has the capability of
bottom trawling upto 1000 m depth.

A total of sixty deep sca trawling opera-
tions were conducted in the Exclusive
Economic Zone off southwest coast of India,
between 17° and 7°N lat., within 50-500 m
depth (Fig.1). Specifications of demersal
trawls used for the fishing operations are
givenin Table 1. 38 m High Speed Demer-
sal Trawl II, 38 m Hybrid trawl and 32 m
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Bobbin trawl are described by Panicker Mcan catch per unit effort (kg.h") was
(1990). Design details of 50 m Large Mesh computed for cach degree latitude from 17°
to

Rectangular trawl and 50 m Large Mesh

N among three different depth zones

HSDT-II are given in Figs. 2 and 3, respec- viz., 50-100, 100-200, 200-500 m. Catch com-
tively. Gear dependant variation was as-  position was analysed for the three depth

sumed to be not significant for purposes zones in the northern (17-13°N lat.), central
of arriving at arcawise catch rates.

Table 1.

(@)

(b)

Particulars of bottom trawling gear and accessories and operational details.

Trawl gears:
1. 38 m High Speed Demersal Trawl - II (HSDT-II)

Two - pancl construction with two bridles; hcadrope: 38.0 m; footrope: 44.5 m; rubline; ca.
750 kg; mesh size: 40 mm in the codend gradually increasing to 130 mm in the front trawl
scctions.

No of hauls: 14; total towing duration: 13 h 25 min; towing speed: 3-3.5 kn; mean catch
rate: 1677.8 kg. h™!

38 m Iybrid trawl

Two - panel construction with two bridles; headrope: 38.0m; footrope: 46.0 m; rubline: ca.
750 kg; mesh size: 50 mm in the codend gradually increasing to 200 mm in the front trawl
scctions.

No. of hauls: 10; total towing duration: 9h 15 min; towing speed: 3-3.5 kn; mean catch
rate: 2837.6 kg. h™!

. 50 m Large Mesh Rectangular trawl

Four - panel construction with two bridles; headrope: 50.0 m; footrope: 70.0 m; rubline:
ca. 750 kg; mesh size: 50 mm in the codend gradually increasing to 300 mm in the front
trawl sections.

No. of hauls: 22; total towing duration: 20 h 15 min; towing speed: 3-3.5 kn; mean catch
rate: 1095.2 kg. .

. 50 m Large Mesh HSDT-II

Two - panel construction with two bridles; headrope: 50.0 m; footrope: 65.0 m; rubline: ca.
750 kg; mesh size: 50 mm in the codend gradually increasing to 300 mm in the front trawl
sections.

No. of hauls: 12; total towing duration: 11 h 35 min; towing speed: 3-3.5 kn; mean catch
rate: 1873.6 kg.h™!

. 32 m Bobbin trawl

Two - panel construction with two bridles; headrope: 32.0 m; footrope: 43.0 m; bobbin rig
(rubber roller bobbins): ca. 1500 kg; mesh size: 50 mm in the codend, gradually increasing
to 140 mm in the front trawl scctions.

No. olf hauls: 2; total towing duration: 1 h; towing speed: 3-3.5 kn; mean catch rate: 3007.0
kg.h’

Trawl doors

PERFECT (Denmark) Economy model V-shaped trawl doors of 285x180 cm size and ap-
proximately 2800 kg weight per set, with through flow and square keel with wearing
surface.
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Fig 1. Demecrsal trawling stations

HR & FR: I8 mm dia mm
Rub line : 750kg

Fig 3. Design of 50 m large mesh HSDT-II

(13-9°N lat.) and southern (9-7°N lat.) sub-
arcas. Spatial distribution of CPUE for
abundant and economically important
species groups were individually analysed.

Results and Discussion

A total 0of 95.7 tonnes of fish and shellfish
was landed during a total towing effort of
55h 30 min, rcahsmg an overall mean catch
rate of 1723.3 kg. hl. Spatial distribution

- o3 : of effort is gnvcn in Table 2a. Distribution

e By SN s o of yncld (kgh ) in terms of total catch is

i given in Table 2b. Catch rates of important

Fig 2. Design of 50 m large mesh rectangular species groups in different sub-arcas and
© trawl depth zones are given in Table 3.
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Within 50-100 m depth zone, northern
(17-13°N lat.) central (13- 9° N lat.) and
southern (9-7°N lat.) sub-arcas yielded
respectively, 72.0, 142.5 and 115.0 kg. hl.
Overall catchrate for thearca covcrcd under
this depth zone was 105.5 kg.h' . The land-
ings consisted of Decapterus sp. 39.6%, high
value perches 17.6%, cephalopods 12.0%,
catfish 7.6%, mackerel 5.2%, Nemipterus sp.
4.3%, large clasmobranchs 3.1%, Priacanthus
sp- 0.9% and miscellancous fish 9.7%.

Between isobaths of 100 and 200 m,
northern sub-arca yxcldcd maximum catch
rate of 3924.4 kg.h’! followcd by southern
sub-arca (1"»45 Jkg. h')and central sub-area
(682.0kg.h™). Ovcrallavcragc for this depth
zone was 2919.8 kg.h. Nemipterus sp-
which formed 77.3% dominated the land-
ings, followed by Decapterus sp. 10.8%,
Priacanthus sp. 6.6%, Saurida sp. 1.2%, large
clasmobranchs 0.8%, Sphyraena sp. 0.6%,
cephalopods 0.4%, swarming crabs (Charyb-
dis sp.) 0.2%, Psenes sp. 0.2%, high value
perches 0.1%, deep sca lobster 0.1%, and
miscellaneous fish 1.7%.

Beyond 200 m isobath, southern sub-
arca yiclded the maximum catch with

Table 2a. Distribution of fishing effort by
latitude and depth zones

Latitude Trawling effort in min Per-
50- 100- 200-  Total cen-
100m 200m 500 m tage

zone  zone  zone
17-16°N  90* 300 60 450 135

1615°N SV g e 8.6
1514°N 60 285 90 435 131
1413°N B 55 400 120
1312°N g VS et e
12-11°N - 180 480 660 19.8
11110°N 60 60 145 265 8.0
109°N B R e L S 54
9.8°N o e
87N 60 120 e 54
Total 330 1675 1325 3330 1000

. Percentage 9.9 503 398 1000
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Table 2b. Distribution of CPUE of total catch
by latitude and depth zones

Latitude CPUE, kgh?!

50- 100- 200- Average
100m 200m 500 m 50-500 m
zone zone zone
17-16°N  355* 29400 45.0 1986.3
16-15°N - 37898 30.0 2206.7
1514°N 280 64204 24.7 42155
1413°N - 27830 55 2401.1
13-12°N - 10130 - 1013.0
12-11°N - N3 551 594.2
11-10°N 2500 1150 5785 399.2
10:9°N 35.0 - 2925 206.7
9-8°N - 29490 16099 1987.1
8-7°N 1150 4400 - 331.7
Average 1057 29197 6139 17233

*Includes a single operation of 30 min duration
at <50 m depth on Angria bank; - no trawling
operations

1824.5 kg. h! followcd by central sub-area
with 529.0 kgh and northern sub-area
with 27 1kg.h. Overall average was 614.0
kgh . and dominant catch components
were Centrolophus sp. 35.6% and Chloroph-
thalmus sp. 16.1%, followed by Trichiurus:
auriga 7.4%, Nemipterus sp. 5.9%, deep sea
prawns 5.4%, large clasmobranchs 3.3%,
deep sca lobster (Puerulus sewelli) 2.1%,
Priacanthus sp. 2.1%, Decapterus sp. 1.5%,
Neopinnula sp. 1.4%, Saurida sp. 1.3%,
cephalopods 0.3% and miscellancous fish
17.6%.

Distribution of CPUE of most abundant
and cconomically important species groups
are given in Table 4. Nemipterus sp. was
the most abundant single species and
formed 66.7% of the total landings. Maxi-
mum yield of Nemipterus sp. was obfained
from 100-200 m depth zone. In this dcpth
zone 15-14°N lat. yielded the maximum
CPUE of 6089.5 kg h, followed by 16-15°
N lat (34582kgh ), 17-16°N lat. (26150
kgh ), 14-13°N lat (1391.7 kg. h') with
diminution of catches to further south.
Within 50-100 m depth catches were poor
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Table 3.

(@)

(b)

(c)

Catch rates of important
gro
dept

Northern Central Southem

50-100 m depth zone:

Zones

Decapterus sp. 60 1000  15.0

High value

perches 10.0 y | Y

Cephalopods  10.0 125 200

Catfish 16.0 - 40

Mackerel 120 - -

Nemipterus sp. - 125 -

Large

elasmobranchs 6.0 - 3.0

Priacanthus sp. - 25 -

Misc. fish 120 13.0 -
Total 720 1425 1150

100-200 m depth zone:

Nemipterus

sp. 32620  580.0

Decapterus sp. 462.8 1.7 100 0

Priacanthus sp. 43.7 70 12053

Saurida sp. 445 125 240

Large

elasmobranchs 31.2 83 16.0

Sphyraena sp.  27.6 - -

Cephalopods 8.8 83 26
Swarming crabs - 247 187
Psenes sp. 78 - -
High value
perches 44 - 53
Decp sea lobster - - 24.0
Misc. fish 28.7 395 1493
Total 39244 6820 15453
200-500 m depth zone:
Centrolophus sp. 1.6 266.6  400.0
Chlorophthalmus *

- 0.7 385 4533
Trichiurus auriga - 82 2400
Nemipterus sp. 0.9 - 2133
Deep sea
prawns 46 418 493
Large ,
elasmobranchs 234 427
Deep sea lobster - Sk
Priacanthus sp. 14.8 - 533
Decapterus sp. - - 53.3
Neopinnula sp. - 69 293
Saurida sp. - 57 456
Cephalopods 1.3 20 40
Misc. fish 12 1132 2573

Total 271 5290 18245

in different sub-areas and

418

186
127
80
55
45

33
09
10.2
1055

22572
3163
192.0

35.0

244
10.4

53
5.1

36
32
49.2
2919.8

2185
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and bcyond 200 m isobath a catch rate of
1882 kgh'! was obtained in 9-8°N lat.
Somasckharan Nair & Reghu (1990) have
observed maximum abundance of Nemip-
terus sp. within 41-80 m depth and com-
paratively poor yicld in deeper waters
beyond 100 m, along southwest coast. It is
pertinent to note that, during the period of
present investigations, maximum con-
centration of Nemipterus sp. was found to
be between isobaths of 120 and 170 m. Catch
rates of over 10 tonnes h™' were obtained
off Ratnagiri 16° 30-34’ N lat. 72°13-16'E
long. (150-170 m depth) and Karwar 14°23-
42N lat. 73° 13-18’ E long. (151-166 m
depth).

Decapterus sp. which formed 9.7% of the
total landm]gs gave maximum yield of
1120.2 kg.h™ from 14-13° N lat. in the 100-
200 m depth zone, followed by 11- 10°N lat.
in 50-100 m depth zong (200.0kg.h™"). Catch
rates of over 130 kg. h™! were obtained from
latitudes 17-14°N, within 100-200 m depth
zone. Beyond 200 m isobath, 9-8°N lat.
yiclded 47.1 kg. R

Priacanthus sp. which was widely rep-
resented above 100 m isobath, formed 5.9%
of the total landings. Maximum CPUE of
2700 kg.h! was obtained from 9-8°N, fol-
lowed by 102.1 kg.h™ from 15- 14°N lat.
in the 100-200 m depth zone. Much lower
catch rates were realised in other latitude
and depth zones.

Centrolophus sp. and Chlorophthalmus sp.
formed 5.0% and 2.3% respectively of the
total catch. Both the species were repre-
sented in depths beyond 200 m. Latitudes
12-11° and 10- 9°N yielded a catch rate of
350 kg.h™ and above, of Centrolophus sp-
followed by 11-10°N with 206. 9kg.h™'. Max-
imum CPUE of 400.0 kg. h! of Chlorophthal-
mus sp. was obtainced from 9-8°N lat.

Deep sea prawns formed 0.8% of the
total catch and 5.4% of the landings from
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Table 4.  Distribution of CPUE of abundant

and economically important species
groups by latitude and depth zones.
Latitude CPUE, kgh™ CPUE, kgh®
S0-100m 100200m 200500m 50-100m 100-200 m 200-500 m
z0ne 20ne z0ne zane 00 z000
(1) Nemipterus sp Q) Decapterus sp.
17-16°N 0.0 26150 50 00 1660 00
1615°N - 34580 0.0 - 1345 0.0
15-14°N 00 60895 00 150 1695 00
1413°N - 13917 0.0 - 1202 00
1312°N - 9250 - B 0.0 -
12-11°N - 533 0.0 - 0.0 0.0
11-10°N 250 300 00 2000 100 0.0
10-9°N 0.0 - 0.0 0.0 - 0.0
9-8°N - 00 1882 - 00 471
87°N 0.0 0.0 - 150 1875 -
(3) Priacanthus sp. (4) Centrolophus sp.
17-16°N 0.0 40 250 0.0 0.0 0.0
16-15°N - 60.0 175 - 0.0 40
15-14°N 00 1021 133 0.0 00 20
1413°N - 23 0.0 - 0.0 33
1312°N - 1.0 - - 0.0 -
12-11°N - 0.0 0.0 - 00 3500
11-10°N 50 40.0 0.0 0.0 00 2069
10-9°N 0.0 - 0.0 0.0 - 50
9-8°N - 2700.0 471 - 00 3529
87°N 0.0 100 - 0.0 0.0 -
(5) Chlorophthalmus sp. (6) Deep sea prawns
17-16°N 0.0 0.0 0.0 0.0 50 50
16-15°N - 0.0 0.0 - 0.0 6.0
1514°N 00 0.0 13 0.0 00 53
1413°N - 0.0 22 - 0.0 0.0
1312°N - 0.0 - 0.0 -
12-11°N - 00 294 - 00 345
11-10°N 0.0 0.0 749 0.0 00 178
10-9°N 0.0 - 300 0.0 - 1000
9-8°N - 00 4000 - 00 435
87°N 0.0 0.0 - 0.0 0.0 -
(7) Deep sea lobster (8) Cephalopods
17-16°N 0.0 0.0 0.0 133 1.0 70
16-15°N - 0.0 0.0 - 109 0.0
15-14°N 0.0 0.0 0.0 50 18 0.0
14-13°N - 0.0 0.0 - 122 0.0
13-12°N . 0.0 - - 125 -
12-11°N - 0.0 163 - 83 0.0
11-10°N 00 00 608 100 00 00
10-9°N 0.0 - 25 150 -. 125
9-8°N - 540 17 - 60 141
87°N 0.0 0.0 - 20 0.0
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200-500 m depth zone. Maximum CPUE of
100 kg. h”! was obtained from 10-9°N lat.,
followed by 43.4,345 and 17.8 kg. h” from
latitudes 9-8°, 12-11° and 11-10°N. Deep sea
lobster (Puerulus sewelli) formed 0.4% of the
total catch and 2.1% of the yicld of 200-500
m depth zone. Within 100-200 m depth
zone, a CPUE of 54.0 kg.h! was obtained
in 9-8°N lat. Beyond 200 m depth, a CPUE
of 60.8 kg.h"! was obtained in 11-10°N lat.
followed by 16.3 kg.h™ in 12-11°N lat. Ear-
lier resource surveys have revealed the
potential of deep sca crustacean resources
off southwest coast (Mohamed & Suscelan,
1973; Oommen, 1980; Suseelan, 1974,
1990a,b). During the period of present in-
vestigations, catch rates for decp sca prawns
of 100-125 kg. h™ were obtained specifically
from 11°45-48'N lat. 74°25-29°E long. (334-
450 mdepth) off Tellicherry and catch rates
of 75-100 kg. h™' were obtained from 8°48'-
9°07'N lat. 75°36-54'E long (306-339 m
depth) off Quilon. For deep sca lobster,
catch rate of 90 kg. h was obtained from
8°50-53'N lat. 76°04’E long. (166-220 m
depth) off Quilon. Catch rates of 100-130
kg.h! were obtained from 11° 43-45'N lat.
74°28-29’E long. (334-450 m depth) and
10°51-53'N lat. 75°14-16’E long. (282-286 m
depth) off Ponnani - Tellicherry. Solitory
obstructions hazardous to deep seca trawl-
ing were occasionally noticed in the
grounds off Ponnani.

Cephalopods (squids, cuttlefish and oc-
topus) have a wide representation in dif-
ferent latitude and depth zones. Catch rates
ranged from 5 to 15 kg.h'1 among different
latitudes in the 50- 100 m depth zone. Catch
rates ranging from 8.3 to 12.5 kg.h'l were
obtained from latitudes 16-11°N, in the 100-
200 m depth zone. Beyond 200 m dcpthf
higher catch rates of 12.5 and 14.1 kg.h’
were realised from 9-8° and 8-7°N lat fol-
lowed by 7.0 kgh™' from 17-16°N lat.

Costof production of deep sea resources,
it is gencrally recognised, tends to be com-
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paratively high in view of depth, distance
from the shore and greater capital and
operational investmenton vessel and equip-
ment (Sivaprakasam, 1986; Srivastava et al.,
1991). Besides, the current market value of
most of the deep sea demersal resource com-
ponents is poor except for a few having
export market such as decp sea lobster and
cephalopods. Enhanced utilization of decp
sca resources, hence, would involve op-
timisation of harvesting logistics so as to
minimise overall cost of unit production,
on the one hand and on the other, genera-
tion of favourable market forces by con-
sumer education on nutritional aspects of
deep sca fish and shellfish and development
of diversified, value-added products in-
cluding surimi based specialitics with
greater consumer appeal and export
demand. Resource categeories which would
attractspecial attention along the southwest
coast are threadfin bream, scad, bullseye,
black ruff, greeneye, elasmobranchs,
lizardfish, ribbonfish, barracuda,
cephalopods, perches, crabs, drift fish and
catfish. Decp sea crustacean resources along
southwest coast which are currently under
varying degrees of commercial fishing pres-
sure need to be carefully monitored to en-
sure that the yicld does not exceed the
maximum sustainable level.
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ublish this Fa‘pcr; officials of Department of Ocean
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Surendran, Master FORV Sagar Sampada, and his crew;
Skippers, technical personnel and other cruise par-
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