Population Parameters of Pennahia anea
and Nibea maculata in the Palk Bay/
Gulf of Mannar Area, India
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Introduction

e trawling grounds off Rames-
waram Island lie in the Palk Bay
and Gulf of Mannar between India
and Sri Lanka (Fig. 1). About 80% of 9°50'f-
the trawlers operating there are boats
9.8 m in length fitted with 63-88 hp
engines. In the Palk Bay area, until re-
cently trawlers were primarily fishing
at night with very few boats engaged
in dayfishing during the months from

Sri Lanka

Palk Bay _

January to August. Trawl fishing is [&9°30'
limited to three days per week to mini- | €
mize conflict with traditional fishers % "

although trawlers may operate for onc
day and one night before returning to
port. In the Gulf of Mannar, trawlers
cngage in dayfishing during May to
September; while during October to
April, the trawlers operate continu-
ously for two nights and one day be-
fore returning to port. i
From 1988 to 1992, mechanized
trawlers landed an average of 425 t/
yr of sciaenids from the trawling o050 .
grounds off Rameswaram Island. This 78°00° 79° 30° 79°80
represents 2.4% of the annual trawl Longitude (°E)
catch during the period. Five gencra
and ninc species of the family Fig. 1. Trawling grounds (shaded area) in the Palk Bay and Gulf of Mannar off Rameswaram
Sciaenidae are commmonly found inthe  Island, India.
commercial catches off the island and
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Fennahia anca (synonym: P ma-
crophthalmus) in the Palk Bay and
Nibea maculatain the Gulf of Mannar
arca are the dominant species.

Materials and Methods

Data on catch and effort were col-
lected from 10 to 20 days a month
from January 1988 to Deccmber
1992, Length measurcments were
taken at wceekly intcervals. The caich
and length data were then raised to
monthly records using the Sckharan
(1967) mcthod.

Population parameters were esti-
mated based on length measurcments
of 4 903 specimens of Fennahia anca
(total length ranging from 40 to 223
mm) and 4 277 specimens of Nibea
maculata (60-249 mm) taken during
January 1990-Deccmber 1992, The
asymptotic length (L), growth coeffi-
cient (K) and the age at zero length (t )
of the von Bertalanffy cquation werce
estimated using the Ford-Walford
method. Total mortality (Z) was esti-
mated by the length-converted catch
curve method of Pauly (1983, 1984).
Natural mortality (M) was estimated
using the empirical relationship de-
rived by Pauly (1980) with the mean
environmental temperature taken as
28.4°C. The exploitation ratio (£) was
estimated by dividing fishing (F) by to-
tal mortality (Z).

Length at first capture (1) was es-
timated by the method of Pauly (1984)

in which the ascending limb of the lin-
carized catch curve is considered to
estimate the sclection ogive.

Results and Discussion

Table 1 summarizes total trawl
landings and the sciaenid component
from the Palk Bay and Gulf of Mannar
area during the total catch monitor-
ing from 1988 to 1992, It can be scen
that sciacnid catches have declined
during the period from 340 t (1988)
to 223 1 (1992) in the Palk Bay arca
and from 2301 (1989) to 67t (1992)
in the Gulf of Mannar arca. There was
a 40% increasc in standard trawling
cffort from 1988 to 1992, Monthly
data during the five-year period indi-
cate peak sciacnid catches from Octo-
ber to January, with minimum catches
from March to May.

The composition of the sciacnid
catches of trawlers during the 1988-
1992 period is shown in Fig. 2. £ anca
made up almost 75% of the fotal sciachid
catch in the Palk Bay arca, followed by
Protonibea diacanthus, Otolithes ruber,
N. maculata and Dendrophysa russclli.
On the other hand, in the Gulf of
Mannar, the sciaenid catch was domi-
nated by M. muaculatia (comprising over
40% of the total), followed by O ruber,

Johnius dussumiery, J. carutta and J.

macropterusduring the period of 1988-
1992, The mean annual catch of £ anea
was 237 1, whilc that of N. maculata
was 41t

The estimates of L_, K and t_ are
given in Table 2. These estimates are
consistent with the values given by
Ingles and Pauly (1984) for similar
species. The catch curves obtained for
both species are illustrated in Fig. 3 and
provide a summary of the mortality
and exploitation rates obtained. The
M/K ratio of 1.78 obtained for both
species is in conformity with the nor-
mal range observed in fishes (Beverton
and Holt 1959). Their E values indi-
cate that both species are heavily fished
which may explain the continuing de-
cline in sciacenid catches.

The estimates of 1. obtained were
97 mm and 124 mm for £ anca and
N. maculata, respectively. However, the
length at first maturity for thesc two
species are substantially higher than
these 1 values (sce Gandhi 1982;
Jayasankar 1989). In order for the fish
to bc able to spawn before being
caught, the possibility of increasing
the present 20 mm codend mesh size
of trawlers should be considered.

The results of this study indicate
the stale of sciaenid resources in the
arca. Although sciaenids form only a
small proportion of the many species
exploited by trawling, these results in-
dicatc that utmost caution must be
taken in future fisheries management
and that a full assessment of the
multispecies resource basc should be
made.

i Table 1. Trawl] and sciaenid catches from Palk Bay and Gulf of Mannar off Rameswaram Island India, from

1988 to 1882. See text and Fig. 1.

Year ] ] Palk Bay Gulf of Mannar
Trawl catch () Sciaenid catch Traw] catch (8 Sciaenid catch i
' t) (%) (7] G i
. 1988 12191 340 - 2.8 3799 116 - 8.0
- 1988 - 12422 340 2.7 3486 230 6.6
. 1990 . 16977 320 .20 6 225 98 - 1.6
1891 . © 129827 306 . 24 4112 82 2.0 :
. 1982 . 13412 223 _1.7 3636 67 i 19 : o 4
Mean. 13 386 - 308 28 4 232 18 3.0 :
- + _ . . 1
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Fig. 2. Species composition of the sciaenid component of trawl catches in (a) Palk Bay and
(b) Guif of Mannar. P. anea dominate sciaenid catches in Palk Bay, while N. maculata

predominate in the Guif of Mannar,

ijle 2.. Eétimntés of von Bertalanffj groivfh paraﬁetéfa_ for P. anea

and N. maculata.

Species ~ L_(TL,mm) K (yrh) t, (o
P. anea 233 . 1.26 -0.08=0.84
N. maculata 284 - 1.08 -0.05=0.85
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Fig. 3. Length-converted catch curve for (a) P. anea and (b) N maculata,
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