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EXPLORATORY TRAWL FISHING OFF TIRUNELVELI COAST

GRACE MATHEW
Central Marine Fisheries Research Institute Cochin—682 014

ABSTRACT

The results of exploratory trawling carried out from 1968 to 1980 on the continental shelf
and slope off Tirunelveli Coast, between 07° and 09°N are discussed. Attempt is made to study
the relative abundance of major groups of demersal fishes, their seasonal, depthwise and areawise
distribution. This throws light into the potentialities of ground fish resources in this area. The
Fishery Survey of India trawlers based at Tuticorin, conducted trawling for demersal fish, yielding
a production rate of 129.6 kg per hour, revealing the existence of fairly rich fishing grounds in
this area especially of perches and elasmobranchs. Perches constituted 33.35% of the total catch in
these trawlers. Elasmobranchs ranked next forming 24-26% of the catch. The percentage of perches
was as high as 53% and 61% in 08°N subareas 6 B and 6 C during 1976. Perches being a quality
fish with high demand and in view of its abundance, its exploitation could be intensified considerably.

INTRODUCTION

THE MARINE fish production in India has been
growing at a very slow pace of 3.4% annually
during 1970 - 79 (Chidambaram, 1986) and
at a slightly higher rate of 5.5% annually during
1980-85 (CMFRI, 1986). The pelagic resources
such as the oilsardine, the mackerel, the
Bombay-duck or the shrimp resources might
not contribute considerably to further increase
the marine fish production in the country. The
impetus should now be given to the
under-exploited and unexploited resources
mainly the demersal resources from the coastal
and deeper waters. Joseph (1980) has assessed
the demersal fisheries resources from the coastal
areas within 70 m depth along east and west
coasts as 1.7 million tonnes. The present studies

* Presented at the ‘Symposium on Tropical Marine Living
Resources’ held by the Marine Biological Association of India
at Cochin from January 12 to 16, 1988.

on the exploratory trawling surveys along the
east coast, therefore are thought to be of great
use to bring to light, hitherto unknown and
potentially rich areas for ground fish resources.
Ever since the establishment of the Govt. of
India. Exploratory Fisheries Project base at
Tuticorin in 1958, some work was being carried
out on scientific lines to chart out the fishing
grounds off the Tirunelveli Coast. Pai and Pillai
(1973) have given the results of exploratory
trawling by medium sized trawlers around
Tuticorin. The present work is a follow up
study of the earlier attempts made by Pai and
Pillai (1973).

The author wishes to acknowledge Dr. P.
S. B. R James, Director, CMFRI, Dr. E. G.
Silas, former Director CMFRI, Shri C.
Mukundan, Head of Division for all the
encouragements given. Thanks are also due to
the skippers of the vessels of FSI, Tuticorin
for making available the log sheets of the
vessels.
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MATERIAL AND METHODS

The data for this study was drawn from
the log reports of the fishing voyages of the
vessels of the Fishery Survey of India base at
Tuticorin, made available to CMFRI Research
Centre at Tuticorin. Of the three vessels Meena
Saudagar, Meena Niryantak and M. V. Jheenga
based at Tuticorin, Meena Niryantak, a 17.5 m

TABLE 1. Specifications of the fishing fleet,
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vessel Sagar Sundari operated during 1968, but
is not included in the preview of this paper.
All the other vessels are taken as one unit and
the effort and catch are pooled together for
comparison and discussion. All the vessels
operated 20 m, 24 m and 42 m bottom trawls.
Due to the rocky and coraline nature of the
bottom terrain, the trawls were attached to heavy
ground ropes. The trawl nets have 70 mm mesh

gears employed, catch and catch per-hour

Name of the Vessel Length Horse Gears employed Year of Fishing  No. of Total catch Catch/hour
(m) power (HP) operation effort (hrs) Hauls (kg) (kg)
MEENA SAUDAGAR 17.5 200 20m, 24 m &  1974-1980 3762 2288  422,1530 112.22
28 m trawl
MEENA NIRYANTAK 175 200 20 m, 24 m, 1972-1980 5271 3769  520,216.5 98.69
42 m and
midwater trawl
MEENA PRrAYAS 17.5 200 15m, 20 m trawls  1970-1971 334 279 46936.0 140.53
M.V. JHEENGA 16.5 153 20 m, 24 m and 1968, 2021 1477 330,199.25 1634
42 m trawl 1970-73
1976-80
MEENA BHARATHI 23.0 262 24m, 30 m & 1968, 1970. 335 534  100,875.5 301.57
45 m trawl

long vessel carried out trawling from 1972 to
1980 continuously except for its absence during
dry-docking, repairs, etc. Meena Saudagar also
17.5 m long vessel, was engaged in trawling
operations during 1974-80 period, whereas the
slightly smaller vessel M. V. Jheenga conducted
fishing in the Gulf of Mannar during the year
1968, 1970-73 and from 1976 to 1980. The
other vessels based at Tuticorin which conducted
trawling in ‘the Gulf, off the Tirunelveli Coast
are Meena Bharathi, a 23 m long larger vessel
which was engaged in fishing during 1968 and
1970. Meena Prayas carried out fishing during
1970-71. A smaller 10.1 m, 42 H. P type

size at the wings and 20 mm at the cod end.
Fishing Craft, gear, operational details, etc. are
given in Table 1. The fishing operations during
this period were mainly confined to the area
between 08°00° to 09° 20’ N and 77°00" to
79°10' E. The fishing details from the log
sheets of the vessels were processed to get a
clear picture of the area-wise, season-wise and
depth-wise production of demersal fishes in
this area. The Maximum sustainable yield,
following Schaefers surplus production model
as given by Pauly (1983) in its simplified form
has also been worked out for this part of the
Gulf of Mannar.
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RESULTS AND DISCUSSION
Areawise production

Though the are between 08°00’ to 09°
20’ N and 77°00° to 79° 10’ E was trawled,
the most intensively fished area, as also stated
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were 6 C, 4 B and 4 C, where the effort
expended were 3393 hrs, 1899 hrs and 1919
hrs respectively. The highest catch per hour
returns from subarea 4 C which was 158.5
kg/hr From subarea 4 B, the production rate was
12517 kg/hr and in subarea 6 C, where
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Fig. 1. The area of operation of Trawlers,

by Pai and Pillai (1968) was 08° N — 78° E.
This area .was trawled in all the years from
1968-1980 except for the year 1969. The entire
area was subdivided into 1’ square subareas.
The areas of operation of the trawlers are given
in Fig. 1.

Of the total effort 97.80% was expended
in the area 08°00' N ~ 78°00' E, yielding
97.9% of the total catch. In area 08°00' N —
78°00" E, the more frequently trawled subareas

maximum effort was expended, the yield was
106.7 kg/hr. The catch rate in the case of
perches was as high as 43.42 kg/hr in subareas-
4 C and 43.01 kg per hour in subareas 6 C.
It was much less in 4 B i.e. 21.7 kg/hr. With
respect to Elasmobranch resources (rays formed
90.8%) rate of production was the highest i.e.
38.17 kg/hr in subarea 4 C; 30.65 kg/hr in 4 B,
and in subarea 6 C it was 28.41 kg/hr. But
the abundance of other quality fishes like
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Carangids, pomfrets and seerfishes was higher
in subarea 6 C i.e. 28.05 kg/hr (forming 26.3%
of the total catch) when compared to the other
subareas. In subarea 6 C, perches constituted
40.3% of the total fish caught, while in subarea
4 C and 4 B, the percentages of perch were
27.4% and 21.7% -espectively. Elasmobranchs
formed 24.08% of the total in subarea in 68° N
— 78° E, which were fished frequently from 3 C,
5 B, 5 C and 3 B; with catch rates of
108.5 kg 109.35 kg, 85.5 kg and 165.3 kg
per hour respectively. The areawise catch figures
are given in Table 2.

Depthwise catch and catch rate

Out of the total catch of 1452.68 tonaes,
94.4% -was obtained from depth upto 40 m.
Only 5.6% of the catch came from beyond
40 m depth, expending 6.3% of total effort.
From depths less than 40 m, 1372 of fish
landed; irrespective of the areas, the effort
involved was 11290.5 hrs the catch per hour
being 121.524 kg of fish.

From beyond 40 m, 80.6 t of fish landed
during 766.5 hr of trawling giving a catch per
hour of 105.17 kg Considering the
elasmobranch resources 93% was caught from
depth less than 40 m, while the remaining 7%

came from depths beyond 40 m. The catch per.

hour of elasmobranchs from depth beyond 40 m
depth was only 28.6 kg; 345.3 t of perches
were caught from less than 40 m depth, with
catch per hour of 30.6 kg, and 33.1 t of perches
were from depth more than 40 m giving a
catch per hour of 43.23 kg. Although 94.4%
of trawling was carried out at depth less than
40 m, the catch rate of elasmobranchs and
perches was found to be better from depths
beyond 40 m than that from shallower.depths.

Yearwise and seasonwise production
The estimated total catch was 1452 during

1968-80 period with an average catch per hour
of 129.63 kg. The yearwise figures are given

in Table 3. The maximum production was
obtained during the year 1977 i.e. 231.76 t and
the rate of production that year was 101.28 kg.
The lowest catch, with the lowest catch rates
was registered during the year 1972, being
15.85 t and 67.01 kg. The maximum catch rate
of 230.36 kg was recorded in 1971.

The two major categories of demersal
fishes viz. elasmobranchs and perches together
constituted more than half of the entire trawl
net catch. Elasmobranchs, of which 90%
comprised of rays, formed upto 31.26% in
1977, the average figure being 23.97%. Perches
on an average, formed 26.2% of the total catch.
In 1974, the percentage of perches in these
trawlers nywas as high as 43.7%. The
percentages of sharks and skates in the total
catch was slightly more than 1%. Seerfish,
carangids, pomfrets, etc. which fall under the
category ‘Other quality fishes’ formed 14.9%.
Miscellaneous fishes like small perchlets,
Sciaenids, carangids, silverbellies, etc. which
came to a total of 489.6 t constituted 33.7%
of the total catch. Prawns and catfishes were
very negligible forming less than 0.5%.

The general trend in almost all the years,
except in the year 1978, the maximum catch
rate was observed to be during the third quarter
i.e. during July — September months. The next
highest catch per hour was observed in the
fourth quarter.” The lowest catch rate was
observed to be during the first quarter, each
year. Hence it could be inferred that there is
a season of abundance during July — September
months and a lean period during January —
March months. This seasonal variation is also
noticed in the production of perches. Maximum
catch rate of perches was during the third
quarter in almosi all the years. The other
resources viz. the elasmobranchs or the other
quality fishes do not show much prominent
seasonality.
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MSY and optimum effort

By applying the Schaeffers ‘Surplus
production modal’ the maximum sustainable
yield and the optimum effort have been worked
out for this part of the Gulf of Mannar, using
the date for the period 1968-80. Though the
earlier practice was to apply the Schaefers
production modal on a single stock, lately it
has been applied to multispecies (Lord, 1971).
The maximum sustainable yield off the coast
of Tirunelveli is given as 276.26 t and the
optimum effort that could be expended at this
part as 2849 hrs annually. The MSY and
optimum effort have been estimated for different
groups of fishes, for the different latitudinal
areas and subareas. The calculated values are
given in Table 5.

TaBLE 5. Maximum Sustainable Yield and optimum effort

for major groups of fishes as well as major:

areas
Category MSY Optimum

(kg) effort (hrs)
Al groups together 276,255.4 2849
Perches 296,966.14 22421
Elasmobranchs 370,082.90 28410
Other quality fish 23,470.42 1295
Miscellaneous small fish 51,672.58 1301
Area 8°-78° 301,111.00 4902
Subarea 6 C 68,950.07 1112
Subarea 4 B 52,238.20 703
Subarea 4 C 42,680.62 2795

In the case of perches, the maximum
sustainable yield calculated was 297 t and the
optimum effort 22421 hrs annually. The MSY
here is 9.5 times more than exploited rate of
31.54 t per annum. Elasmobranchs have an
MSY value of 370 t and optimum effort 28410
hrs which is 12.8 times higher than the currently
exploited rate of 28.94 t per year. Similarly
for the other quality fish, which has an MSY
value of 23.5 t, while the existing average

catch per annum is only 18.1 t and an optimum
effort estimated was 1295 hrs. In the case of
the small miscellaneous fishes, the MSY
calculated was not very much higher than the
presently exploited rate, but for a slight
increment of 1.3 times. - The maximum
equilibrium yield estimated for Andhra - Orissa

. Coast by Krishnamoorthi (1977) also show a

similar trend.

The MSY worked out for 08° N — 78 °E,
the maximum exploited area off this coast is
301 t per year which is 2.5 times the presently
exploited rate of 118 t. Considering the three
subareas in 08° N — 78° E, viz. 6 C, 4 B
and 4 C where maximum trawling operations
were carried out, the values of MSY were 69 t,
52.2 t and 42.7 t respectively against the present
annual catch rate of 36 t, 19.8 t and 21.4 t.
In these three subareas, the increment in yield
could be to the tune of 1.9 to 2.5 times only.

DISCUSSION

In the total marine fish production in
India, it is true that only 31% is being shared
by the east coast, but its contribution to the
total demersal resources is not quite
insignificant, 49.6% of the total fish production
of the east coast is contributed by ground fish
resources (MFIS, 1981). Considering the
potentialities of ground fishes resources, the
east coast is comparable to that of the west
coast. Krishnamoorthi (1974) employing the
‘Swept Area’ method has estimated the
Estimated Potentially Sustainable Yield (EPSY)
in the northern and Central Bay of Bengal as
63 times the existing catch. Krishnamoorthi
(1974, 1977), while discussing the estimated
potential yield of the northeast coast, states
that this part of the Bay of Bengal is a third
as productive as the Goa Coast (Rao and
Dorairaj, 1968). This is by far true of the Gulf
of Mannar Coast upto 70 m depth, especially
in the case of the less exploited groups such
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as perches and elasmobranchs. Perches show
a MSY of 297 t against the currently exploited
rate of 31.54 t. This is 9.5 times the presently
exploited rate. In the case of elasmobranchs,
the main constituent of which is rays here, the

MSY worked out to be 370 t which is 12.8

times the exploited rate at present. Joseph (1986)
while giving a comparative study of the catch
per unit of effort of different species occurring
in the demersal trawl, has given a catch/effort
of 27.69 kg for perches and 12.67 kg for
elasmobranchs in the Gulf of Manner and
Wadge Bank region, whereas the catch/effort
in the case of perches and elasmobranchs in
the southwest coast are 1.50 kg and 4.73 kg
respectively.

In the present study, an increase in
production of certain groups like elasmobranchs
and perches in the deeper parts was noticed.
Irrespective of the areas or subareas, only 6.3%
of the total effort was expended at depths
beyond 40 m. The catch rate of elasmobranchs
was 32 kg from depths greater than 40 m,
whereas it was only 28.6 kg from depths below
40 m. Similarly, 345.32 t of perches were
caught from less than 40 m depth with a catch
per hour of 30.6 kg and 33.12 t from beyond
40 m with catch per hour of 43.23 kg, which
was definitely much higher than from shallower
depth. This reveals the existence of rich grounds
for these resources in the deeper parts.
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