Indian |. Fish., 36 (2} : 103 - 106 (1989)

POPULATION DYNAMICS OF SILVERBELLY LEIOGNATHUS JONESI
- JAMES IN THE TRAWLING GROUNDS OF RAMESWARAM

M. KARTHIKEYAN, N. GOPALAKRISHNA Pro.Lal aND M. BADRUDEEN *
Central Marine Fisheries Research Institute, Cochin - 682 031, India

ABSTRACT

The Von Bertalanffy growth parameters for'Leiognathus jonesi are estimated as : Le = 146.617
mm and K = 0.917 per year. The coefficient of total mortality (Z) , natural mortality (M} and
fishing mortality (F) rates are estimated. The length-weight relationship of the fish is
W= 0.000030335  2.887. Beverton and Holt yield per recruit analysis shows that an increase
in Le results in better yield per recruit. The estimated average annual stock ranges between
8,800-9,100 tonnes and the average standing stock between 1,700-1,500 tonnes.

INTRODUCTION

The fishes of the family Leiognathidae,
popularly called silverbellies contribute an
important fishery along the coasts of Andhra
Pradesh, Tamil Nadu and Kerala. Among
these states Tamil Nadu contributes the bulk
of the catch of silverbellies. The southeast
coast comprising Palk Bay and Gulf of Mannar
regions yields very high catch rates of silver-
bellies. Of the 16 species of silverbellics
occurring in the area, Leiognathus jonesi form
the dominant species accounting for 85% of
the catch. The fishery is continuous round the
year with a peak season from April to Octo-
ber along the Palk Bay and from November
to March along the Gulif of Mannar coasts.

Silverbellies have been subjected to heavy
exploitation off Rameswaram after introduc-
tion of mechanised trawling and the total
catch increased from 4,900 tonnes in 1977 to
9,300 tonnes in 1982 . In view of its impor-
tance in the fishery at Rameswaram Island, an
attempt was made to study the dynamics of

the fishery to determine the effect of intensive
fishing on the abundance of the stock. The
present paper deals with the growth parame-
ters and mortality rates of L. jonesi on the
basis of the data collected from private trawl-
ers during 1981-'83. An attermpt was also
made at estimating the yield per recruit and
stock assessment of this species.

Darta Base

Samples were collected once a week
from Rameswaram fish landing centre to get
data on species composition of silverbellies as
well as catch and effort data of commercial
trawlers. Lengths of L. jonesi were obtained
on each observation day. The length, catch
and effort data thus obtained were raised to
the day’s catch and these were further raised
to get the monthly estimates forming primary
data base. '

Length-weight relationship

To obtain the length-weight relationship,
a sample of 240 specimens representing all
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length groups collected during 1980 was

used. By fitting the equation of the form
W=alt '

to the observed data, the length-weight rela-

tionship was obtained as

W = (.000030335 L2%
Growth parameters

Assuming that the growth in length of
the species follows Von Bertalanffy’s (1938)
equation, the growth parameters were ob-
tained. A total of 7,979 specimen of L.jonesi in
the length range of 15 and 135 mm were
measured during 1981- '83. The estimates of
successive monthly length compositions were
pooled to get quarterly length composition of
 the catch and subsequently quarterly modes
were obtained by Bhattacharya’s (1967)
method. These modes were plotted (Fig.1)
and then modal progression analysis was
carried out. The growth parameters Lee and
K were estimated at Leo = 146.617 mm and K
= 0917 per year.
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Fic. 1. ‘Modal length in Leiognathus jomesi in different
quarters during 1981-'83

Mortality rates

For the estimation of mortality rates,
average annual length-frequency distribu-
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tion was considered. Then using Beverton
and Holt (1956) equation, total mortality (Z)
was estimated at Z=5.26. Alagaraja (1984)
method gave Z= 4.78. Natural mortality (M)
was estimated at M=1.41 by using the equa-
tion.

M = — 1n (0.01)/Tmax

Where Tmax = 3/K = 3.27. M was also esti-
mated at M=1.25 using Sekharan (1975}
method. Venkataraman, Badrudeen and
Thiagarajan (1981) stated that the life span of
L. jonesi was less than three years only
whereas James (1986) stated that the life span
of the species (L. jonesi) was found to be more
than four years. Among the different esti-
mates of M, the estimate M=1.25 {where
T max = 3.68) gave an Lmax (=142mm) close
to L and hence M was taken as M=1.25.
Based on the estimate of average annual’
landings (Y) of L. jonesi {6,657 tonnes), aver-
age annual stock and average standing stock
were estimated along with the annual rate of
exploitation U {(Beverton and Holt, 1957;
Ricker, 1975) (See Table 1.)

Tasie 1. Estimates of Z oblained by different
methods along with average annual
stock and average standing stock

Method of ¥ F U Ave annual Ave standing
stock (Y/U}  stock (Y/F)

(n tonnes)  (in tormes}
Beverton and )
Holt 1956) .526 401 0758 8500 1,700
‘Alagarajs
(1964) 478 353 0732 9,100 1,900

Yield per recruit analysis

To study the effect of fishing on yield,
Beverton and Holt (1957) yield per recruit
analysis was carried out for three values of
M/K (viz. M/K = 1, M/K=15 and M/K=2)
and at three different values of Le (Le = 425
mm, L¢ = 72.5 mm and Le = 82.5 mm). Other
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Fic. 2. Beverton & Holt Y/R analysis (M/K=1.5)
Leiognathus joresi Rameswaram 1981-'83.

inputs were Fp = 4.01, Lo = 146.617 mm and
Lr = 15 mm. The yield per recruit (in g) was

estimated at different levels which were -

multiples of the present fishing mortality
(Fp). In Fig. 2 and Fig. 3 the xF = 1 denotes
Fp, xF = 1.2 denotes 20% increase in Fp, xF =
0.8 denotes 20% decrease in Fp elc.

The results of yield per recruit analysis
are given in Table 2.
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Fic. 3. Beverton & Holt Y/R analysis (M/K=1)
Leiognathus jonesi Rameswaram 1981-'83.

For M/K = 1.5 yield per recruit was cal-
culated at different Lc's and it was observed
that the Y/R at present Lc of 72.5 mm was the
highest (2.44 g) as compared to Y/R at other
levels with the present fishing mortality (Fig.
2). When M/K =1 the Y/R analysis showed
that with the present fishing mortlaity, Y/R
at Lc = 82.5 mm was the highest (4.91g) as
compared to Y/R at other levels (Fig. 3)
whereas M/K = 2, Y/R at L¢ = 72.5 mm was'
the highest (1.476 g } (Fig. 4).

TaBLE 2.  Yield per recruit (in g ) and maximum
sustainable yield per recruit (in ) at
different Lc's of L. jonesi

Length at first capture (in mm)
Lc= 25 Le =725  Le=B25

M/K=1 Y/RATFP 3.965 4.780 4911

: MSY/R 3967 5.030 5417

M/K=15 Y/R AT FP 2215 2441 2376

MSY/R 2295 2998 3.193

M/K =2 Y/RATFP 1457 1476 1.368

MSY/R 1618 2118 2207
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Fic. 4. Beverton & 1 1olt Y /R analysis (M/K=2) Leiognathus
jonesi Rameswaram 1981-'83.

DiscussioN
As the fishery being a multi-species one,
the effective effort expended for the species

under consideration could not be obtained
and hence estimation of natural mortality (M)
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rate by regression of Z on effort was not
possible.

For many species, it appears that the
ratio (M/K) is considerably less variable than
the individual values of either M or K (Bev-
erton and Holt, 1957; Pauly, 1978). For ex-
ample, Beverton and Holt, 1959 show that
(M/K) lies largely in the range 0.8-2.5. Hence
in this paper Y/R analysis has been carried
out for three values of (M/K} = viz. M/K=1,
M/K=1.5 and M/K = 2. When M/K = 1.5 the
yield per recruit curve at Le = 72.5 mm shows
anever increasing Y/R for increases in F. This
is not practical as constraints are many for
increasing F indefinitely (i.e. by introducing
more fishing units) to get more yield. The
same constraint is confronted when M/K =2,
When M/K = 1, with the constraints to
increase F in view, the Y/R can be enhanced
from 4.78 to 4.91 g by increasing Lc from 72.5
to 82.5 mm at the present F itself.
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