












FISHERY AND BIOLOGY OF WHITE SARDINE 

Table 3: Monthly percentage frequency distribution of females of 
E.thoracata at different stages of maturation from May 1987 
to February 1992 (pooled). 

Months 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

No. of 
specimens 

82 

72 

69 

112 

88 

50 

90 

9 

40 

14 

57 

% of maturation stages 
I & II III & IV V & VI 

91.46 8.54 

52.78 43.05 4.17 

49.28 50.72 

64.28 35.72 

94.31 5.69 

90.00 10.00 

97.77 2.23 

55.56 44.44 

No data 

100.00 

100.00 

100.00 

Table 4: Sex ratio of E.thoracata in different months for the period 
1987 to 1992 

No. of 

57 

Months specimens Males Females Male:Female Chi-square 

examined· 

January 137 55 82 0.67:1 5.3 ** 
February 139 67 72 0.93:1 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 ** 
August 15 6 9 0.67:1 0.60 

September 

October 64 24 40 0.60:1 4.00 ** 
November 24 10 14 0.71:1 0.67 

December 104 47 57 0.82:1 0.96 

Pooled 1250 567 683 0.83:1 10.76 ** 

* Significant at 1 % level 

** SIgnificant at 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 diffe­
rences 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, crusta­
cean 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 Fish with food Fish with empty 
examined stomach 

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 

August 15 26.67 73.33 

September 

October 64 6.25 93.75 

November 24 4.17 95.83 

December 104 23.08 76.92 

Total 1250 10.08 89.92 



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

Food items Jan. Feb. March April May June July Aug. Sept. 

Copepods 32.05 45.46 20.00 33.34 25.00 14.29 

Cladocerans 21.79 18.18 20.00 37.50 23.81 

Crustacean remains 17.95 9.09 25.00 13.33 14.29 

Crab larvae 3.85 13.33 

Digested matter 24.36 27.27 75.00 80.00 20.00 37.50 47.61 100.00 

Oct. Nov. 

14.29 

14.29 

14.29 

57.13 100.00 

Dec. 

20.51 

28.21 

20.51 

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 ecruited 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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