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ABSTRACT

The food of oil sardine ranging 40-79 mm in length consisted of diatoms, dino-
flagellates and copepods. There seemis to be no consistency in regard to various food
items in different size groups. Studies have also shown the absence of selective feeding
in small oil sardine.

INTRODUCTION

Studies made so far on the food of the oil sardine, Sardinella longiceps Val.,
have been confined mainly to the larger size-groups (Hornell and Nayudu, 1924;
John and Menon, 1942; Chidambaram, 1930; Nair, 1953; Dhulkhed, 1962; Bensam,
1964 and Kagwade, 1964). A refarence to the food of the juveniles has, however,
been made by Bensam (1964) based on the samples collected from Cannanore.
Investigations carried out at Mangalore over a period of five years have revealed some
interesting information.

MATERIAL AND METHODS

In the Mangalore area the small-sized oil sardine are caught by Kkooribale
" (small-meshed cast net), kairampani (shore-seine) and Kkollibale (boat-seine)
which are operated in the inshore waters at depths ranging from half to six metres
{Prabhu and Dhulkhed, 1967). The fishery for small-sized ofl sardine (indeterminates)
lasted for a day or two in August or September and as such only a limited number of
samples were available during each season. In 1961, 1966, 1969 and 1970 small-
sized oil sardine occurred in September whereas in 1965 they were available in August.
On the days when small oil sardine were caught, specimens of commercial size were
not available for a comparative study of food.

Oil sardine ranging 40 - 79 mm in length were taken for the analysis. To
determine whether there was any difference in the food preferences in different size-
groups, the fish were grouped into 10 mm size-classes. The gut contents of ten speci-
mens from each group were examined on each sampling day. Tn almost all the fish
the food was present in the cardiac part of the stomach only.,  As this region contained
small quantities of food, the volume of the gut content could not be determined by
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the displacement method, nor was it possible to estimate the weight of food accurately.
The stomach content of each fish was made up to a known volume (5 ml) and from
this 1 ml was taken and spread over a counting chamber. The number method
(Hynes, 1950) was followed for the estimation of various items. The percentage of
each item of the diet was calculated and is given in Table 1.

RESULTS

It can be seen from Table 1 that diatoms {Coscinodiscus spp., Fragilaria
oceanica, Pleurosigma spp. etc.) dinoflagellates (Dinophysis spp., Pyrophacus, Pro-
rocentrum, Ornithocereus sp. etc.) and zooplankters (copepods and young bivalves),
constituted the chief items of food. Tintinnids occurred rarely. In a few oil sardine,
roraminiferan shells and sand particles were also observed.

Differences in the composition of food of young sardine from year to year can
also be observed from Table 1. In 1961, an increase in the percentages of diatoms
with the increase in size of the fish was quite evident. 1In that year dinoflagellates
constituted more than 50.09 o f the gut contents in the two size-groups 50-59 mm
and 60 - 69 mm, as against 25.0% in the larger group (70-79 mm). No zooplankters
wete observed in the size-group 4 0 - 49 mm, whereas in the size - groups 50 - 59 mm,
60-69 mm and 70-79 mm the ir percentages were 20.0, 5.3 and 15.0 respectively.

In 1965 a nd 1966 the diatoms formed the major part of the diet, constituting
more than 85.09 in all the groups excepting the 70-79 mm group of 1965. In 1965
dinoflagellates were pra ctically absent in the stomach. However, in 1966 they con-
stituted about 12.5% and 5.7 % in the size-groups 45-49 mmand 70-79 mm respectively,
but their percenta ges in the other groups were less than 5.0. In 1965 zooplankters
contributed to the food in lesser numbers in the first three groups whereas in the
size-group 70-79 mm copepo ds alone accounted for about 54.1 % of stomach contents.
It is evident from these data that in 1969 the percentages of diatoms increased in
the food coupled with an increase in the size of oil sardine. In the case of dino-
flagellates, on the contrary, it decreased. Excepting 2.1%, of copepods in 60-69 mm
size-group animal organisms were absent in other groups. In 1970 copepods alone
formed about 74.1% of the sardine diet in 60-69 mm size-group. However, in the
next group, i.e. 70-79 mm, the fo od consisted more of diatoms (25.79%) and dino-
flagellates (54.39,) than copepo ds (13.3%) as observed in the preceding group.

It can also be seen from Table 1 that in the years 1961, 1966, 1969 and 1970
more dinoflagellates were observed in stomach content with an increase in the length
of oil sardine,

DiscussioN

The present investigations show that the food of young oil sardine consists
of diatoms, dinoflagellates and copepods. These also form important jtems of diet
of adult (Dhulkhed, 1962.) Qualitatively there does not seem to be much difference



TABLE 1. Percentage of stomach contents of smaill oil Isardfue
Size - groups 40—49 mm 50—59 mm 60—69 mm 70—79 mm
1965 1966 1969 1961 1965 1966 1959 1961 1965 1966 1969 1970 1961 1965 1966 1969 1970
Name of species
Coscinodiseus 88.8 78.2 143 7.1 795 188 421 679 765 189 10,0 60.0 271 800 3446 219
Fragilaria oceanica 90 30 57 152 12 17.8 49 167 3.7 29
Pleurosigma 6.3 22 4.8 36 6.2 6.7 0.9
Biddulphia 1.2 0.9
Diplones 2.5
Tricevatium 1.2 36 25 2.1 09
Rhizosolenia 25
Total 97.8 875 200 935 939 183 421 929 951 189 100 600 459 942 M6 257
Dinophysis 1.1 51.4 1.2 290 36.8 3.7 162 1.5 20.0 3.9 216
Prorocentrum 8.6 15.8 4.2 38 1.9
Pyrophacus 9.4 3.6 43.5 243 42 5.0 24.8
Peridinium 2.7 09 231
Ceratiwmn . 1.2 0% 38
Ornithocercus 31
Total 1.1 125 60.0 48 725 52.6 4.9 432 159 250 57 3.7 543
Copepods 1.1 i43 6.5 1.2 7.t 27 7.6 150 54.1 13.3
Bivalves (voung) 5.7 53
Cirripedes (young) 2.5
Total 1.1 200 65 12 53 7.1 27 741 150 54.1 13.3
Tintinnids 6.7
Foraminiferans 100.¢ 8.7 35.1 346
Other items Green Sand Sand Sand Sand Sand
detritus grains  grains grains 2rains grains
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between the food of adults and the juveniles. Scofield (1934), while investigating
the food of Pacific sardine (Sardinops caeruled) observed a predominance of copepods
in fish ranging from 44 to 99 mm and of diatems in fish measuring more than 100 mm.
He attributed this difference in feeding to the development of gill-rakers. In the
young ones the gill-rakers do not seem to be well developed and hence this results ina
poor abundance of diatoms in the food. Bensam (1964) observed similar structural
differences in the gill-rakers of juvenile and adult oil sardine, Sardinella longiceps
Val., and stated that the juveniles feed more on crustaceans than on phytoplankton,
Sekharan (in press) has also stated that in Sardirella albella and S. gibbosqa of Man-
dapam, the ratio of copepods to diatoms in stomach content decrsased with an
increase in the size of the fish. The present study does not seem to indicate any con-
sistency in regard to abundance of different items, the dominant group being different
in different years. Tt may, however, be seen that the highest percentage (in numbers)
of diatoms was 90 although it could be as low as 10, while the percentage of zooplan-
kton items varied between 1 to 54. Cushing (1955) has indicated that one copepod
is equivalent to about 2900 diatoms. Therefore the copepods seem to be more
important as food than diatoms for the small oil sardine.

In certain years, the copepods were lacking in the stomachs of some size-
groups. It would appear from this that small-sized oil sardine do not resort to sel-
ective feeding, but feed passively by filtering seawater through their gill rakers.
Furthermore, August and September are the main months of phytoplankton bioom
(Subrahmanyan, 1959 and Ramamurthy, 1963} in the inshore area and hence a pre-
dominance of diatoms is to be expected in the diet. More detailed studies on the
mechanism of feeding in the oil sardine are needed.
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