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VARIATION IN FISH CATCHES FROM THE CONTINENTAL SHELF BETWEEN
QUILON AND GULF OF MANNAR AND ITS RELATION TO OCEANOGRAPHIC

CONDITIONS DURING THE SOUTHWEST MONSOON PERIOD

A V.S, MurTY, N. GOPALAKRISHNA PiLLAI, M. ZAFFAR KHAN®,
K.U. Sani KUMAR** AND SHANKAR V., ATAvANDI***

Central Marine Fisheries Research Institute, Cochin-682 031

ABSTRACT

The present paper is based on the fishing results of FORV Sagar Sampada during July-August, 1987 along the southwest
coast of India. The fish fauna of the Quilon Bank and Wadge Bank has a dominant nemipterid element and the Gulf
of Mannar arca has a dominant population of barracudas. Nemipterids constituted 88.2 and 64.4% of the total trawl catch
from the Quilon Bank and Wadge Bank respectively. Barracudas formed 58% of the total catch from the Gulf of Mannar.
A comparison of the overall catch rates for the above three areas revealed that it was highest in the Gulf of Mannar (1,007
kg/hr) followed by Chilon Bank (555 kg /hr) and Wadge Bank (170 kg/hr). For nemipterids the maximum catch rate
of 488 kg/hr was obtained from the Quilon Bank and 108 kg /hr from the Wadge Bank, whereas for barracudas it was
583 kg/hr from the Guif of Mannar.

There is tremendous contrast among the three regions with respect to oceanographic conditions of the waters. Both
temperature and salinity of the Quilon Bank waters are lower. The Wadge Bank waters are moderate in their temperature
but high in salinity,. The Gulf of Mannar waters are moderate with respect to salinity but warmer with regard to
temperature and it differs much from the rest of the areas with respect to dynamic qualities. These waters showed thermal
inversions in the middle region of the water column.

The bottom water temperature rather than salinity appears to be the probable reason for the species variations in the
ttawl catches of the region. Nemipterids were not present in the Gulf of Mannar waters, where the bottom temperature
was high and barracudas were not present in the Wadge Bank and Quilon Bank, where the bottom waters were cool.
Nemipterids constitute a good monsoon fishery off Cochin, where the upwelling cools the bottom waters and also reduces
dissolved oxygen. Probably the good concentration of nemipterids in the Quilon Bank and Wadge Bank areas are due
to the extended effect of upwelling towards the south down to Wadge Bank, as the drift currents which are southerly

are favourable lo cause this effect.

INTRODUCTION

The existence of good fishing grounds in the
Wadge Bank and Pedro Bank areas are traditionally
known to the fishermen of Kerala, Tamil Nadu and
Sri Lanka. Exploratory surveys have indicated po-
tentially rich fishing grounds off Quilon (Quilon
Bank) for deep sea prawns and deep sea lobsters
beyond the continental shelf edge.

The Quilon Bank and Wadge Bank attract the
interest of fisheries scientists. Investigations on
oceanography, primary and secondary production
and fisheries were already carried out in the waters
off the peninsular region of India. But they wereall
subject oriented, mainly limited to one or two as-
pects. The studies on the effect and influence of
oceanographic parameters on the distribution and
abundance of fish groups of southwest coast of
India are comparatively little, but the work of Murty

and Edelman (1971), Pillai {1982) and Rao ef al .
(1973) are worth mentioning. An attempt is made
in this paper to bring out the reasons for the
existence of demersal fisheries in relation to envi-
ronmental conditions.

MATERIAL AND METHODS

The area between Quilon and Gulf of Mannar
07° to 9°N and 75°28' to 78°43’E), in transects more
or less parallel to latitudes, was surveyed during
July-August, 1987 by FORV Sagar Sampada. Alto-
gether 18 stations were covered. Temperature in
the water column from surface to 70 m depth from
discrete Jevels was observed by an instant reading
T-S Probe (T.S.K. Japan, accuracy T=%.2°C,S=# .1
%o). Bottom trawling was conducted by employing
the demersal HSDT-1 trawl designed and fabricated
by CIFT, Cochin. The length of the foot rope was
44.7 m and the cod end mesh size was 40 mm. The
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fishery data were analysed and discussed in the
light of the oceanographic conditions of the region
under investigation.

REsULTS AND DISCUSSIONS

T-5 diagram for the three different areas,
namely Quilon Bank, Wadge Bank and Gulf of
Mannar are prepared and shown in Fig. 1. There
was a tremendous contrast among the three regions
with respect to oceanographic conditions of the
waters. As far as the salinity is concemned, the
Quilon Bank waters are much diluted with the
lowest salinity having a surface value of about 34 %o
with gradual increase with depth, reaching 34.6%o
at 70 m depth. The Wadge Bank waters are of
highest salinity with a value of 36.0%. at the surface
and at the bottom with a slight increase at mid-
depth (40 m) touching a value of 36.15%. . The Gulf
of Mannar waters are very moderate in their salinity
values ranging from 35.5 to 35.7%e.

The contrast of the three waters with respect
to temperature conditions is interesting. At the
Quilon Bank, while the surface waters are of
moderate temperature (26°C), vertical cooling in the
water column is so rapid that it reduced to 21.0° C
at 70 m depth. The surface water temperature of the
Wadge Bank was 27°C, while the bottom (70 m)
temperature of the region was less than 24°C. In
Gulf of Mannar, the surface water temperature was
moderate, almost very close to that of the Quilon
Bank. But there was thermal inversions in the mid-
depthof 30-50 m, and at 50 m depth the temperature
was 28.75°C.  Barring one or two layers, the
temperature range of the water layers of Gulf of
Mannar was very narrow (26.0-27.5°C). Thus the
Gulf of Mannar water mass differs from either
Quilon Bank or Wadge Bank by attaining narrow
ranges of temperature and salinity.

The lowered temperature conditions of sub-
surface and bottom waters of Quilon Bank and
Wadge Bank when compared to Gulf of Mannar
walers can be interpreted in terms of differences of
intensity and spread of upwelling.

Based on the dynamic depth variations dur-
ing summer relative to winter, it was inferred that
upwelling effect was reduced from about Cochin
towards south upto Cape Comorin in the shelf and
off shelf waters along the west coast of India
(Lathipha and Murty, 1978). Pillai (1982} presented
the average depth of 23°C isotherm during mon-
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Fig. 1. Hydrographic conditions in the three fishing zones.

soon period from Cochin, Quilon and Cape Co-
morin for the years 1973 to 1978. The shallower the
depth of the isotherm, the more would be the
intensity of upwelling. Consistently the depth
increased from Cochin to Cape Comorin through
Quilon. The average depth of the 23°C isotherm for
the above six years is 15, 20 and 40 m respectively
for Cochin, Quilon and Cape Comorin.

Johannessen et al. (1987) observed from oxy-
gen data for August, 1974 that the water having
depleted oxygen retreated to the shelf edge and
beyond, as we proceed southward from Cochin,
Quilon and Cape Comorin, indicating the reduction
in the area of spread of upwelling towards the coast
in the south when compared to north.

The trawl catch composition from the three
regions namely Quilon Bank, Wadge Bank and Gulf
of Mannar during the cruise are presented in Tables
1& 2. The fish fauna of the Quilon Bank and Wadge
Bank have a dominant population of barracudas.
Nemipterids constituted 88.2 and 64.4% of the total
trawl catch from the Quilon Bank and Wadge Bank
respectively. Barracudas formed 58% of the total
catch from the Gulf of Mannar (Fig. 3). A compari-
son of the overall catch rates for the above three
areas revealed that it was highest in the Gulf of



VARIATIONS IN FISH CATCH AND OCEANOGRAPHIC CONDITIONS

TaBLE 1. Average group-wisecatch(kg)and catch rate(in
paranthesis) obtained in various regions sur-

veyed .
Species/ Quilon Wadge  Gulfof
groups Bank Bank Mannar
Sharks Nil 16 167
(2 (83.3)
Rays 13 20 67
23) (2.5) (33.3)
Nemipterids 2,695 874 Nil
{488} (108.2)
Barracudas Nil Nil 1,166
{583.3)
Perches 134 173 255
(24) (21.7) (127.5)
Lizard fish 16 24 Nil
(3) 3)
Carangids 35 80 167
)] (10 (83.3)
Penaeus indicus 42 21 8
V)] (2.6} 1)
Prigcanthus sp. 28 12 Nil
)] (1.5}
Upeneus spp. Nil 13 Nil
(1.7}
Squids & cuttle 42 14 45
fish (8) (5.5) (22.5)
Misc. fishes 52 79 138
: (% 9.9) {69)
Total 3,057 1,356 2,013
(555) (169.5) (1006.5)

TaBLE 2. Percentage composition of dominant group
of fin fishes and shell fishes caught by botiom

trawl from various regions
Quilon Wadge  Gulfof
Groups Bank Bank Mannar
Sharks & rays Nil Nil 11.6
Barracudas Nil Nil 57.9
Nemipterids 88.2 64.5 Nil
Perches 44 12.8 127
Squids & cuttle
fishes 14 32 22
Carangids 1.2 59 8.3
Other fishes 438 136 73

Mannar (1,006.6 kg/hr) followed by Quilon Bank
(555 kg/hr) and Wadge Bank (170 kg/hr). For
nemipterids the maximum catch rate of 488 kg/hr
was obtained from the Quilon Bank, whereas for
barracudas it was 583 kg/hr from the Gulf of
Mannar (Fig. 2).

. Totol cateh ( all fish)
22 Cotchraie ( ,, )
[[[I] Nemipterids{ Totol cateh }
Hemipterids { Coich rote )
Eﬁ]&wmwﬂu(TNMumm}
D Borrocudas ( Coich rale )

3000

1000
900 =
800 3
700 Z
. w
[Hade) =
- %00 =
x
4 400 2
4 300 3
4 200
4 Qo
v}

2000

T
1 1 1 1

CATCH IN Ky
o
-3
e
T

QUILOM BANK

ok 5 ; _
WADGE BAMNK GULF OF MANMNAR

Fig. 2. Total catch and catch rate of ail fish, nemipterids and
barracudas obtained from three different fishing zones.
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Fig. 3. Percentage composition of dominant groups of fishes
landed from Cuilon Bank, Wadge Bank and Gulf of
Mannar.

The depth-wise catch rate obtained for
nemipterids and barracudas from the three regions
is given in Table 3. The pattern of distribution and
abundance of nemipterid in relation to depth at
both Quilon Bank and Wadge Bank regions were
almost the same. The data revealed that the
maximum catch rate at Quilon Bank (9,375 kg/hr)
and Wadge Bank (2,327 kg/hr) was obtained from
the depth zone of 60 to 80 m.

The commercial landings of nemipterids and
barracudas during the southwest monsoon period
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TasLe 3. Depth-wise catch rate (kgfhr) obtained for

nemipterids and barracudas
Areas & 20-40m 40-60m 60-80m 80-100m
groups
Quilon Bank

Nemipterids ~ Nit 2202 9375  Nil

Wadge Bank

Nemipterids Nil 1,700 2,327 1,733

Gulf of Mannar
Barracudas 4,666 Nil Nil Nil

cal conditions of these species are governed more by
the subsurface and bottom water temperatures
rather than salinities of the waters, nemipterids
prefering the colder upwelled waters of Quilon-
Wadge Bank region and barracudas prefering non-
upwelled and turbulent Guif of Mannar waters.
It is interesting to note from Table 3 that
nemipterids completely avoided the shallow waters
upto 40 m from the coast, where the upwelling effect
might not have reached from offshore waters.
Barracudas confined themselves to shallow waters
(less than 40 m depth) and completely absent in
decper waters beyond 40 m offshore.

TaBLE4. The commercial landings (in kg) of nemipterids and barracudas at Cochin, Sakthikulangaraand Tuticorin centres

during the southwest monsoon period

Landing 1985 1986 1987 1988
centres Nemip- Barra- Nemip- Barra- Nemip-  Barra- Nemip- Barra-
terids  cudas terids cudas terids cudas terids cudas
Cochin 854 7 5,606 - 3,178 12 2,941 154
Sakthikulangara 16,853 72 23,976 17 12,285 46 12,206 268
Tuticorin 321 50 - - - - - -
at Cochin and Sakthikulangara on the west coast REFERENCES

and at Tuticorin on the cast coast during the years
1985 to '88 are presented in Table 4 (Anon., 1989).
From the table it is understood that there is an
encouraging catch of nemipterids from south of
Cochin culminating at Sakthikulangara. But at
Tuticorin both nemipterids and barracuda fisherics
are almost negligible. Thus nemipterids consti-
tuted a good monsoon fishery off Cochin and
especially off Sakthikulangara, where upwelling
cools the bottom waters and also reduces dissolved
oxygen.  Probably, the good concentration of
nemipterids in the Quilon Bank and Wadge Bank
arcas are due to the extended effect of upwelling
towards south down to Wadge Bank, as the drift
currents have perhaps lead to this cffect. (During
this season, the coastal currents are southerly).

From the view point of species contrast (bar-
racudas verses nemipterids) and the characteristic
difference of Gulf of Mannar waters verses the wa-
ters of Wadge Bank or Quilon Bank, the physiologi-
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