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ABSTRACT

Leiognathus bindus occurs 6-15 m above sea bottom during night time in areas of depths ranging from
2§ to 35 m. There is good correlation between depth of occurrence and mean length of this species. The
length-weight relationship in the sea off’ West Bengal can be described by the equation log W=-538217+
3.28637 log L. The selection length for the 22 mm cod end mesh size is 42 mm, It appears that L, bindus
in the sea off West Bengal belongs to a virgin stock and the estimated value of Z at 1.02 can be taken as
M for the species. The yield per recruit analysis shows that higher yield can be obtained at a cod end mesh

size of 42 mm with a maximum F of 3.2.

INTRODUCTION

In FeBrUARY 1985, the Research Vessel R, V.
Skipjack of the Central Marine Fisheries
Research Institute conducted a survey in the
region between 20°-21° 03N and 87° 15°-88°
55’E along the coast of West Bengal using 2
midwater trawl. Lefognathus bindus (family
Leiognathidae) was one of the most domi-
nant species in the catches. Since there is no
information on this species from along West
Bengal Coast, an account of Dbiology and
population dynamics of this species is given
in this paper.

The aunthor is thankful to Mr. C. Mukundan,
Head of Demersal Fisheries Division, CMFRI
for going through the manuscript and for
offering useful suggestions. The author is also
thankfut to his colleagues Mr. G. Sudhakara-
rao, Mr. B. Narayana Rao and Mr. M. Pra-
sadarao and the crew of R. V. Skipjack for
their cooperation during the cruise.

MATERIAL AND METHODS

R. V. Skipjack operated a mid water trawl
141.5 m long (including the leg) with a cod

* Present address : Kakipada Research Centre of

CMFR1, Kakinada - 533002, India.

end mesh size of 22 mm, in the sea off West
Bengal during 21. 2. 1985 - 25, 2. 1985. One -
hour hauls were taken at each station at a
trawling speed of 3.5 kn in a total of 16 stat-
ions (Fig. 1). At cach station, the depth (echo
depth and year depth) was recorded along
with all relevant particulars. Fishing was con-
ducted both during day and night. The catch
at each station was separated into constituent
species and then all relevant data were recorded.
In L. bindus all the specimens caught were
measured: in cases where the catches were
larger, a sample of fishes was measured and
then weighted to the catch. Some specimens
were preserved in formalin and brought to
the laboratory for further studies. The length
data were grouped inioc 5 mm- class intervals.
For length-weight relationship the preserved
specimens were measured to the nearest mm
and 0.5 g and the relationship was calculated
using the formula: log W=log a+b log L (Le
Cren, 1951). Maturation stages were fixed
following Murty (1984). The total mortality
rate was estimated following Beverton and
Holt (1956) method; for this purpose the data
on length composition of catch at all stations
were pooled. Natural mortality rate (M) was
estimated assuming that 999 of the fish by
numbers would die if there is no exploitation,
by the time they attain maximum age (t max)
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and by taking ¢ o, 4s corresponding to Ly,.y
in the catch (Sekharan, 1975) or to L__- 0.50
cm (Alagaraja, 1984) or to 939 of L. Pauly,
1983). Length at first capture (Lgy was esti-
mated following Jones (1976): L. = SF X MS

where SF is the selection factor and MS the
cod-end mesh size. SF was estimated using
the depth ratio (standard length/maximum
body depth) of the species and the nomogram
given by Pauly (1983).

from 12 to 23 m (6-15 m above sea boilom
having the depth range 21-35 m). Though
fishing was conducted both during day and
night, L. bindus was caught only during night
time or during early morning time before
dawn (Table 1). Only small quantities of ano-
ther silverbelly (Secutor ruconius) were caught.

A plot of mean length (of all the fishes cau-
ght at each station) of L. bindus against the
gear depth (Fig. 2) shows that there is a signi-
ficant correlation between the two (n=6;

RV SKIPJACK
CRUISE NO 5 16/84

Fig. 1. Coast of West Bengal. Fishing stations are indicated by cricles
and closed circles inchicate stations where L. Aindis was caught.

- DISTRIBUTION AND BIOLOGY

Distribution: A total of 16 hauls was taken at
16 stations (Fig. 1). Leiognathus bindus was
caught only in six stations and a total of 18.6
kg forming 13.5% of total caich in all 16
stations was obtained (Table 1). Fishing was
conducted in areas having bottom depths
ranging from 21 to 150 m and the depth of
the gear ranging from 12 to 68 m. L. bindus
occurred in the catches at gear depths ranging

r=10.79) suggesting that larger fishes live in
relatively deeper waters. The relation can be
described by the regression:

ML = — 27.0428 + 587718 D

Where ML is mean length in mm and D is
gear depth in m. :

Length composition of catch: A total of 1908
specimens was -caught and 234 specimens
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were measured. The total length at differeny relationship was calculated separately for males

stations varied from 20 to 135 mm (Fig. 3) and females and the regressions are:
with modal lengths at 47 and 102 mm.

Sex ratio and Maturity: A total of 163 speci- ~ males : log ‘f = — 4.69562 + 2.94611 log
mens ranging from 87 mm to 118 mm was L; r* =0.80

TasLe 1. Details of fishing siations and carches

St No. Depth {m) of Time of fishing Total catch Silverbelly Catch os
bottom gear (Hrs) (kg) catch L. binduf

(kg) kg

1 21 12 0130-0230 25.86 100 0.10
5 150 60 1815-1915 1.00 - -
1t 25 18 0510-0610 13.19 2.00 1.35
12 53 32 0936-1030 1.25 - -
13 98 45 1325-1425 0.05 - -
15 94 50 1850-1950 0.66 - -
16 58 36 2200-2300 0.65 - -

17 35 20 - 0035-0135 2.28 216 210
18 26 20 0510-0810 27.39 0.13 0.13
19 35 25 08000900 378 - -
20 53 35 1145-1245 .10 - -
2l 39 68 1540-1640 - - -
22 44 32 1840-1940 34.10 0.20 -
23 33 23 2200-2300 17.33 15.00 15.00
24 27 21 01100210 8.20 0.28 0.08
25 34 29 04250525 2,770 - -
Total:  138.54 207 18.76

Note: The numbers of the stations where only hydrographic data were collected are not listed here.

examined; of these 86 were females and the Females : log W = — 5.70966 + 3,44844 log
rest males. Among females 87.2% were in L; r* = 0.83

stage IV and 12.8; in stage V. Analysis of covariance (Table 2) does not

Length - weight relationship: Data of the 163 reject the identicality of regression lines at
specimens mentioned above were used. The 5% level of significanc. The data of males
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and females were therefore pooled and regre-
ssion for the species was fitted:

log W= —5.38217+3.28637 log L; r?~=0.82

The t-test (Pauly, 1984} was applied to test
whether the regression ' coefficient is signifi-

Estimation of L,: The depth ratio was cal-

culated as 1.85 and using this value, the SF
value was read as 1.9 from the nomogram of
Taking the cod end mesh size
of the gear at 22 mm, the L, value was cal-

Pauly (1983).

TasLk 2. Analysis of Covariance to test the significance of difference between regression lines of sexes

in the length-weight relationship of L. bindus

Source of variation

Df Deviation from Regression
58 MS
Due to regression within sexes 159 0187204 0.001177
Due to difference between regression coeificients i 0.00436] 0004361
Residual due to regression pooled within 160 0191565 0.001197
Difference between adjusted means L} 0.000006 0.000006
Total 161 G.19157) °
Comparison of slopes F=3.71, df=1,159; NS§
Comparison of elevations F=0.005, df=1,160; NS. -
TasLE 3. Estimated values of M obtained by different wethods along with the volues of “Lipar and Tiax
in L. bindus ’
Method of Layx {mm) Lnax (Year) M M/K
Sekharan (1975) 135 3.27 1.41 243
Pauly (1983) 150,48 5.14 0.90 I. 55
Alagaraja (1984) 153.4 5.93 0.78 1.34
Pauly (1980) - - 1.50 2.59

cantly different from 3.
value shows that the regression coefficient is

At df=n-2, the : culated as 42 mm. The L, in the present study

was taken as 40 mm being the lower limit of
not significantly different from 3 at 19/ level. the length class 40-44 mm, '
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Estimation of total mortality rate (Z): Murty
(1986) estimated the von Bertalanffy growth
parameters of this species as Loe=158.4 mm,
K=0.58 per yearand t; = — 0.024 year from

off Kakinada along the coast of Andhra Pra-
desh. Taking these values for the stock along
West Bengal Coast and taking L, as 40 mm

(L value was calculated taking fishes above
40 mm TL), the value of Z was estimated as
1.02.
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Fig. 2. Relationship between mean length of

L. binds against fishing depth.

Estimation of natural mortality rate (M)
The vaiues of M obtained by different methods
are shown in Table 3 along with the value
obtained by Murty (1986) following Pauly’s
{1980) equation. In the present study M value
was taken as 1.02 which is also the Z value,

Estimation of yield per recruit: The growth
parameter estimates were taken from Murty
(1986). The W value was calculated taking
the Loe value and the length - weight relation-
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ship. The smallest length in the catch at 20
mm was taken as Lr and its age (t,) is 0.2 year.

Taking the value of M at 1.02 and taking diff-
erent values of L, corresponding to different
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Fig. 3. Length frequency distribution of L. bindus

(Data pooled from all stations).

cod end mesh sizes, the yield per recruit (Yw/R),
was calculated. The Yw/R as a function of F
(Fig. 4) shows that Yw/R is higher if ¢, is

higher and reaches maximum at greater values
of F when t, is greater. It is also clear that

if i, is 1.19 (cod - end mesh size 42 mm), maxi-
mum Yw/R is obtained at F=3.2.

DHsCUSSION

Balan (1967) stated that in L. bindus, “very
good catches are reported to be procured dur-
ing foggy nights and also during the dark
phase of the moon when the shoals reveal
their presence by luminescence in the surface
and sub-surface waters”. Venkatraman and
Badrudeen (1975) showed that silverbellies
“stay at the bottom during day time and
a good portion of these migrates from there
and rises tosurface and sub-surface waters
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at night."”. The present observations (Table 1)
are in conformity with those of the above
authors. There is justification, therefore,
in using the present data from midwater trawl
catches for a study of population dynamics of
L. bindus.

Along the West Bengal Coast which has a
length of 600 km, an average catch of 13,634

3‘3{
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general are underexplioited in West Bengal
and L. bindus in the region can be treated as
belonging to a virgin stock. This latter aspect
is particularly clear from the estimate of in-
stantaneous rate of total mortality : off Ka-
kinada, the author (Murty, 1986) estimated
the Z value of this species as 5.2 during 1979-°81
whereas in the present study (in 1985), it is
estimated as 1.02 only, This latter value is
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Fig. 4. Yield per recruit of L. bindus as a function of fishing mortality

rate,

Numerals indicate the values of age at first capture in

years; those in parentheses are the corresponding values of cod

end mesh size in millimetres,

tonnes during 197681 (CMFRI, 1982),
of all fish forming 1.0% in the total marine
fish catch of India, are landed annually. The
annual average caich of siverbellies (during
the above period) in this state was estimated
at 110 tonnes (CMFRI, 1982) which forms
0.2% of all India silverbelly catch and 0.8%,
im total landings in West Bengal State. Tt is
hus clear that marme fisheries resources in

much less than the value of M estimated by
Sekharan’s (1975) and Pauly’s (1980) methods
and is only slightly more than the M values
obtained by Pauly’s (1983) and Alagaraja’s(1984)
methods. It is thus clear that there is virtu-
ally no fishing mortality for this species off
the West Bengal Coast. Since there is presently
no way of obtaining an objective estimate of
M particularly for the exploited stocks of
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tropical fishes (Cushing, 1981: Alagaraja,
1984). the present estimate of M=1.02 for
L. bindus can well bé taken as the M value
for those stocks of this species which are well-
exploited.

The stock of L. bindus along West Bengal
Coast, like any other species in tropical mul-
tispecies fisheries. can only be exploited along
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with several other demersal species in the re-
gion. The yield per recruit analysis (Fig. 4) of
L. bindus, may therefore appear as having aca-
demic value only. While it may be so at present,
the results of the analysis provide an idea of
the best strategy for rational exploitation of
the species and will be usefuf in future when
similar information on all other demersal
species in the region, becomes available,
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