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ABSTRACT
Gill net fishery exclusively for the white sardine, Escualosa
thoracata, which started in mid eighties at Versova, is described.
During 1987-88 to 1991-92 period the annual average landing of the
species was 202.2 tons with year to year fluctuations. The peak fishing
season was during April-May. The size range of the species in the gill
net was 41-105 mm and the von Bertalanffy growth parameters, L~
and K, estimated by the ELEFAN programme were 110 m.m and 1.8 per
year. The length-weight relationship was W = 0.000001508 L 3.3946 for
the males and W = 0.000002561 L 3.2706 for the fem.ales. The food
consisted of copepods, cladocerans and crustacean larvae. The size at
maturity for the fem.ales was 82 m.m. and spawning took place during
October - February period. The sex-ratio showed equal proportion
except during January, July and October when females dom.inated in
the catch.
INTRODUCTION
The white sardine, Escualosa
thoracata (Valenciennes) is a
shoaling c1upeid, inhabiting shallow
coastal waters of India. Although it
is reported in small quantities from
most of the coastal waters of the
country, it supports economically
important fishery only along the
southwest coast ofIndia (Nair, 1951).
Along the Bombay coast it was
occasionally caught by means of drag
nets, cast nets and dol nets operated
in shallow creeks, but it did not
support a regular fishery until 198485, when an enterprising fisherman
from the South demonstrated
operation of a small meshed gill net

at Versova for catching this resource.
With the encouraging catch returns,
the fishermen of Versova village
commenced fishing operations along
the shallow coastal waters of
Bombay. Ever since the fishery is
well established with about 65
mechanised and non-mechanised
boats engaged in the fishery. The fish
is locally called Bhilji or ' Motaka'
due to its shining silverywhite
appearance.
The fishery and biology of the
species for the Indian waters were
reported by Devanesan and John
(1941),Chidambaram and Venkataraman (1946), Devanesan and
Chidambaran (1948), Mookerjee and
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Bhattacharya (1950), Nair (1951),
Dutt (1971), Dutt and Rao (1981) and
Shivaprakasha and Joseph (1988).
As
regular
fishery
was
established at Versova only recently,
there is no report of a white sardine
resource along the coast. Therefore,
an investigation was carried out on
the fishery and biology of E. thoracata
along the Bombay coast.

MATERIAL AND METHODS
The catch and effort data were
collected once a week by observing
15-20 boats landed at Versova
landing centre from July 1987 - June
1992. For biological study samples
of fish were collected on the
observation day and preserved in 5%
formalin for further analysis. The
data obtained on each observation
day were weighted to get the
estimates for that day and the pooled
days' estimates were weighted to get
monthly estimated catch, effort and
length composition.
The length data were grouped
into 5 mm class intervals and
ELEFAN I computer programme of
Pauly and David (1981) was used for
the estimation of growth parameters.
The length-we ight relationship
was calculated following Le Cren
(1951) and the differences between
relationships of males and females
were tested using Analysis of covariance (Snedecor and Cochran,
1967). Maturity stages were
ascertained on the basis of micro-

scopic examination of intraovarian
eggs. The feeding intensity was
assessed by noting stomach 'with
food' and stomach without food as
empty.

RESULTS
Fishery
At Versova about 60-65 mechanised and non-mechanised plank
built boats and dugout canoes are
engaged in 'Bhiljee' fishery. These
boats are also used for lobster traps,
cast net and hand trawl fishing
whenever lobster, pomfret and
prawns are in abundance. The
Bhiljee net is a drift gill net of 18-22
mm mesh of 25-30x2 m size. Each
boat carries about 40-50 pieces of the
net and operate in 10-12 m depth.
The net is paid before the day break
and about half an hour after the sun
rises, it is hauled and the boats
return to the landing centre. The
catch consists mostly of white
sardine.
During 1987-92 the average
annual catch of E. thoracata was
202 .2 tons with the catch rate of 54.5
kg/unit (Table 1). The annual landing
of the species fluctu ated from 327.8
tons (47.7 kg/unit) in 1987-88 to 93.9
tons (56.1 kg/unit) in 1991-92. The
monthly average catch varied from
l. 7 tons in September to 54.0 tons
in April with catch rate of 3l.52 kg/
unit and 79.55 kg/unit respectively
(Fig. 1) The average catch and catch
rate indicated that the peak period
of abundance is in April and May.
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Monthwise catch and C.P. U.E. af E.tharacata
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Table 1
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Estimated efforts (number of units) catch (in kg) and catch rate
(kg/unit) of E,thoracata during July 1987 to June 1992.

Year

Effort

Catch

Catch rate

1987-88
1988-89
1989-90
1990-91
1991-92
Average

6875
2170
3614
4208
1675
3708

327,8
98.5
266.7
223.9
93.9
202.2

47,7
45.4
73.8
53.2
56.1
54.5

Age and growth
For age and growth study 1,036
fishes collected from July 1987-June
1989 were measured for the total
length. Samples were available in
both the years excepting for
September 1987, August, September
and November 1988. The monthwise
length frequency data raised to the
monthly catch were used for the
estimation of the parameters of
VBGF. With the assumption that
growth is Eimilar from year to year,
the monthwise data in two years
were pooled together so as to
represent 12 months of only one year
excepting for September, when size
frequency data were not available
during both the years.
Monthwise pooled lengthfrequency data restructured by
ELEF AN I programme and the
optimum growth curve are shown in
Fig.2. The optimum value of Rn =
0.368 was obtained with the starting
samples of June and starting length
of 72.5 mm for La. = llO mm and K
= l.80/year, The programme does not
estimate the third parameter to of
VBGF, hence it was assumed to be
equal to zero. Using these

parameters the growth can be
expressed as

Lt = llO [1 - e l.8(t)]
From the VBGF expression it is
estimated that the fish reaches 65,3
mm size in 6 months and 91.8 mm
in one year. The maximum size of
105 mm observed during the present
investigation may be attained in 1.7
years.
The mainstay of the fishery is
supported by the sizes between 7595 mm hence it is deduced that the
fishery is mostly supported by zero
year class. The life span of the fish
in Bombay waters is about l. 7 - 1.8
years only.
Length-weight relationship: This
relationship was calculated based on
the data of 472 males ranging from
43-103 mm in total length, weighing
from 0.50 to 9 ,73g and 640 females
ranging from 39-105 mm in total
length and 0.45 - 11.66 g in weight,
The relationships for the two sexes
were:
Males: W = 0.000001508 L3.3946
Females: W = 0.000002561 L3,2706
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The expon e nts for m a l es and
femal es were compared by analys is
of covariance and it w a s found that
the differences in r e lations hips were
s ig nificant a t 1% le vel in the slope
(Table 2). Hence com m on l e n gth
w eight r elations hip is not a pplicable
t o the t wo Sexes.
Size of maturity
T o d e termine the siz e at first
m a turity, female s in s tages III-VI
wer e considered to be mature. The
s malle st m ature fe ma le (stage III)
w a s record e d from 64 mm l en gth
(Fig. 3). The m at urity curve showed
that 50% of the females mature at
th e l e n g th of 82 mm , wh i ch is
considere d to be the size at firs t
m a turity in femal es . Chidambara m
and Venkatara m a n (1946 ) h ave
reported the s ize a t first m a turity in
fe male s of C.koval as 8 0 mm which
p resent
conform s
to
th e
in ve stigation.
Table 2 :

Spawning
To det e rmine t he s p aw nin g
p er i od only females were taken into
account. The p erce ntage composition
of females in various m aturity s t ages
in di fferent months was a nalys ed
(Table 3 ). The oc c urre nce of
s pecimens in stage III and IV in t h e
high est p ercentage from OctoberJanu a r y and specimens in V a nd VI
du ring J a nu a ry and February
suggests that the popu l ation of
E.thoraca ta s p awns from Octo ber to
Fe b ruary in B o mbay waters.
Deva n esan and John (1 941) also
r e p orted that spawnin g seas on
rough ly ranges betwee n the months
of November and F ebruary along t h e
West coast of Indi a .
S ex rati o
The study of s e x -ratio in . the
populati on of E .thoracata in rel ation

to different months is show n in Table
4 . The sex-ra tio for the entire period

Comparison of regressian lin es of length -weight rela tio n s hip of
males a nd females of E . thora ca.ta.

S ource of v ariation

DF

Regres sion
co-efficie nt

Deviation fronl
DF
SS

regre~R i on

MS

Within Mal es

471

3 .39446

4 70

5.64005

0.01200

Within Fema les

639

3 .27 064

638

7.815 16

0.01225

1108

13.45 5 21

0 .01214

1109

13.54903

0.01222

1

0 .09382

0.09382

1110

13.5665 1

0.01222

1

0 .01748

0 .01748

P ooled (withi n )

1 110

3 .32045

Differen ce between s lopes
T otal

1111

3 .32052

B etwe en adjusted means
C omparison of slopes: 7.72817 (df
r.nm.narison of elevations: F

~

~

1,1108) significant at 1% level

1 .43044 (df

~

1, 1109) not significant
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Table 3:

Months

Monthly percentage frequency distribution of females of
E.thoracata at different stages of maturation from May 1987
to February 1992 (pooled).
No. of
% of maturation stages
specimens
I & II
III & IV
V & VI

January

82

91.46

8.54

February

72

52.78

43.05

4.17

March

69

49.28

50.72

April

112

64.28

35.72

May

88

94.31

5.69

June

50

90.00

10.00

July

90

97.77

2.23

9

55.56

44.44

August
September

No data

October

40

100.00

November

14

100.00

December

57

100.00

Table 4:

Months

Sex ratio of E.thoracata in different months for the period
1987 to 1992
No. of
Male:Female Chi-square
specimens
Males
Females
examined·

January

137

55

82

0.67:1

February

139

67

72

0.93:1

5.3 **
0.18

March

126

57

69

0.82:1

1.14

April

221

109

112

0.97:1

0.04

May

163

75

88

0.85:1

1.04

June

102

52

50

1.04:1

0.04

July

155

65

90

0.72:1

4.03

15

6

9

0.67:1

0.60

October

64

24

40

0.60:1

November

24

10

14

0.71:1

4.00
0.67

December

104

47

57

0.82:1

0.96

1250

567

683

0.83:1

10.76

August

**

September

Pooled

* Significant at
** SIgnificant at

1 % level
5 % level

**

**
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of observation was statistically
significant with 0.83:1 showing
significant departure due to
preponderence offemales. Monthwise
sex-ratio showed significant differences in January, July and October
with preponderence of females
Food and feeding
The food and feeding studies of
E.thoracata is based on 1250
specimens. Since the size of stomach
of the fish is extremely small,
quantitative estimation of feeding
intensity was not possible. In the
occurrence method followed in the
present study, the number of guts
containing a particular item of food
were expressed as a percentage of
total number of guts examined
(Hynes, 1950).

It is seen that empty stomachs
occurred in high percentage (89.92%)
of the total stomachs examined.
(Table 5). It may also be seen that
the incidence of empty stomachs was
always higher in all the months and
found to range from 73.3 in August
to 97.74% in April.
Copepods, cladocerans, crustacean remains and crab larvae formed
the main food items of E.thoracata
(Table 6). The occurrence of copepod
was higher in January-February and
April-June while cladocerans were
maximum in June and December.
The crustacean remains formed an
important constituent of food in most
of the months and crab larvae were
observed in January and May.

Table 5 : Percentage occurrence of stomachs of E.thoracata with food and
empty stomachs from May 1987 to February 1992 (pooled).
Months

No. of fish
examined

January

137

34.31

65.69

February

139

6.48

93.52

March

126

2.38

97.62

April

221

2.26

97.62

May

163

6.13

93.87

June

102

6.86

93.14

JUly

155

7.74

92.26

15

26.67

73.33

October

64

6.25

93.75

November

24

4.17

95.83

December

104

23.08

76 .92

1250

10.08

89.92

August

Fish with food

Fish with empty
stomach

September

Total

»j

Table 6 : Percentage occurrence of different food items in E.thoracata during 1987-92.
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Food items

Jan.

Feb.

Copepods

32.05

45.46

Cladocerans

21.79

18.18

March

April

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec.

20.00

33.34

25.00

14.29

14.29

20.51

20.00

37.50

23.81

14.29

28.21
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Z

tl

td

0

t-<

0

Crustacean remains
Crab larvae
Digested matter

17.95

9.09

25.00

14.29

20.51

27.27

75.00

80.00

20.00

><:
0

»j

13.33

3.85
24.36

14.29

13.33

<;)

:;J

37.50

47.61

100.00

57.13

100.00

30.77
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DISCUSSION
Despite various gears \lsed along
the coast of Bombay for pelagic
resources such as Bombay duck,
pomfret, Coilia and non-penaeid
prawn's, the white sardine resource
remained nearly untapped in the
region. The drift gill nets operated
in the region for pomfret, seer fish
etc. have · larger mesh size 'of 50 140 mm and therefore the net is
unable to catch this small sized fish.
Raje and Deshmukh (1989) noticed
that the dol nets \lsed in the region
are generally operated beyond 10-15
m depth zone, therefore, this highly
shallow water resource (Nair, 1972)
is not available in the dol nets
whereas those operated in creeks are
able to' exploit it to some extent. The
demonstration of a small meshed gill
net (B hilji net) fot E. thoracata thus
proved \lseful.
The operation of this net is in
the early morning hours at sunrise
to harvest maximum may be
attributed to the feeding behaviour
of the fish. The gut analysis of the
fish showed that it feeds mai'nly on
planktonic crustacean such as
copepods, cladocerans and crab
larvae. These organisms undergo
diurnal migrations and their density
increases in early hours (Gajabhiye
et al., 1984). In order to feed on these
organisms the shoals of white
sardine come to the surface in the
morning hours and are easily caught
by the drift gill nets. Occ\lrrence of
large percentage of fish with empty
stomachs observed in the present

investigations also lends support to
this view.
Mookerjee and Bhattacharya
(1950) studied the age and growth
of the young sardine, Clupea tile
(E.thoraceta) from Canning river,
West Bengal and stated that the fish
with a mean length of 25 mm in
April reached an average length of
72 mm in October thereby showing
growth rate of 7.83 mm per ·month:
Nair (1951) reported from the length
frequency analysis of the same at
West Hill, Calicut on the west coast
that in the commercial fishery there
is mostly one mode at 105 mm and
this unimodal nature of size
frequency represents only one age
group. He remarked that this size
class which dominates the fishery
every successive year is the stock
recruited during the previous
spawning season and inferred that
the average life span of the white
sardine is about one year and only a
relatively small number survive tor
a longer period. He further remarked
that the new stock r e cruited during
the intensive spawning period
extending from November-January
apparently grows to a size of about
100-110 mm and dominates the best
part of white sardine season from
September to November every year.
The present investigation also
indicates that in Bombay waters
E.thoracata has spawning period
extending from October-February
and the new recruits grow to a size
of 91.8 mm in one year but the sizes
between 75-95
dominate the
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fishery throughout the year. The fish
exhibits an average monthly growth
rate of 7.65 mm which is close to
that of Mookerjee and Bhattacharya
(1950) as well as Nair (1951).
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